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AMENDED

We Claim:

1. A system (100) for real-time remote monitoring of multiple soil
parameters simultaneously for precision agriculture or horticulture
of plurality of landscape sites, comprising:

a soil sensor network (204), at each of the plurality of
landscape sites comprising plurality of sensor nodes for
measuring one or more soil parameters;

a soil sense unit (200) coupled to the soil sensor
network (204) for processing each sensor node measured
signal output comprising:

a processor (201) for processing said signal output
from each sensor nodes into a digital form;

a memory module (202) for storing measured
parameters and threshold values of one or more
soil parameter;

a display screen (205) coupled to processor (201)
for displaying said processed one or more sensor
node signal output; and

a transmitting module (207) coupled to the
processor (201) for transmitting processed signal
output based on a predefined user selectable
mode;

a soil data acquisition server (104) located remotely
from the plurality of landscape sites, said server wirelessly
coupled with the transmitting module (207) for storing and
monitoring of transmitted soil sensed parameters of a
landscape site;

wherein the soil sense unit (200) in a selected mode compares the
measured parameters with threshold value and send an alert to a
remote communication device on threshold breach of the one or

more soil sensed parameter.



AMENDED

The system as claimed in claim 1, wherein soil sensor network
(204) comprises soil sensor such as soil moisture, temperature, pH,

ambient temperature, light and water level sensor.

The system as claimed in claim 1, wherein soil sensor nodes
communicates with soil sense unit (200) over Bluetooth low energy

profile.

The system as claimed in claim 1, wherein soil sense unit (200)

further comprises a solar panel power system.

The system as claimed in claim 1, wherein soil sense unit (200)
further communicates with plurality of communication devices via

transmitting module (207).

The system as claimed in claim 1, wherein communication with the
transmitting module (207) of soil sense unit (200) and remote sites

comprises communicating via an Internet or a cellular network.

The system as claimed in claim 1, wherein communicating with the
plurality of communication devices comprises communicating via an

Internet or a cellular network.

The system as claimed in claim 1, wherein soil sense unit (200)
further comprises responding to queries from at least one end-user
with short text messages (SMS), web pages, or screens to be
displayed on a mobile phone application.

The system as claimed in claim 1, wherein communicating with the
soil sense unit (200) comprises communicating between the server
system and the at least one gateway at each of the plurality of sites,
using a GPRS network, an Edge network, a 3G network, a UMTS



10.

11.

AMENDED

network, a cellular network, a wireless broadband data
communication service, or WiMAX.

The system of as claimed in claim 1, wherein soil data acquisition
server (104) can be accessed by an application program installed

on a communication device.

A method for real-time remote monitoring of multiple soil
parameters simultaneously for precision agriculture or horticulture
of plurality of landscape sites, comprising:
receiving, by soil sense unit (200), one or more
measured soil parameters signal from plurality of sensor
nodes at a landscape sites;
processing, by soil sense unit (200), said one or more
measured parameters signal, in a preferred selectable mode,
wherein the selectable mode comprises a farmer mode or a
scientific mode;
storing, by soil sense unit (200) said one or more
measured parameters and a threshold value of one or more
soil parameter;
displaying on screen by soil sense unit (200) said one
or more measured parameters;
transmitting by soil sense unit (200) said one or more
measured parameters based on preferred selectable mode
wherein in the farmer mode transmitting an alert to an end
user upon detection of one or more threshold breach and in
the scientific mode transmitting measured parameter to a
remote soil data acquisition server (104);
storing and monitoring of transmitted said one or more
measured parameters of landscape site by a soil data
acquisition server (104) located remotely.



AMENDED

12. The method as claimed in claim 11, wherein measuring of at least
one or more soil parameters further comprises measuring with the
sensor at least one of a moisture content level of the soil, a
potential hydrogen (pH) level of the soil, a temperature level of the

soil, and an intensity level of light that reaches the soil.

13. The method as claimed in claim 12, wherein soil data acquisition
server (104) can be accessed by an application program installed

on a communication device.

Dated this 18" day of January, 2016

RASHMI TYAGI
AGENT FOR APPLICANT



Date: 18 August 2020
Our reference: FER/156DEL2015

To
The Controller of Patents
The Patent Office, at New Delhi
Kind attention of: Rajni Bala
Controller of Patents
Last Date: 18 August 2020

Dear Sir,
Re:
Applicant . Indira Gandhi Delhi Technical University for Women
Application No. : 156/DEL/2015
Filed on ;19 January 2015
Title . Soil Multi-Parameters Remote Monitoring and Alerting System

This is further to the First Examination Report (FER) issued on 18 February 2020 in respect
of the above-mentioned patent application. The Applicant, herein, submits response to all the
objections raised in the FER. The last date to put the patent application in order for grant is
18 August 2020.

RESPONSE TO THE FER

Summary of Amendments:

1. Originally filed claims 1-15 were pending at the time of receiving the FER. The Applicant
has deleted the original claim 2 and claim 4. The Applicant has amended and renumbered the
claims as claims 1-13. The applicant respectfully submits that the scope of the amended
claims 1-13 falls wholly within the scope of the originally filed claims 1-15, and no new
subject matter has been added. The renumbering of the claims is as following:

Original claim 3 renumbered to amended claim 2,
Original claim 5 renumbered to amended claim 3,
Original claim 6 renumbered to amended claim 4,
Original claim 7 renumbered to amended claim 5,
Original claim 8 renumbered to amended claim 6,
Original claim 9 renumbered to amended claim 7,
Original claim 10 renumbered to amended claim 8,
Original claim 11 renumbered to amended claim 9,



Original claim 12 renumbered to amended claim 10,
Original claim 13 renumbered to amended claim 11,
Original claim 14 renumbered to amended claim 12 and
Original claim 15 renumbered to amended claim 13

The support and basis for amended claims are given below:

Proposed Claims Specification Support

Claim 1 Page 05, Lines 21-35; Page 06, Lines 5-16

Claim5 Page 07, Lines 22-29; Page 08, Lines 16-23

Claim 6 Page 07, Lines 22-29

Claim 8 Page 08 Lines 16-23

Claim 11 Page 07, Lines 33-35; Page 08, Lines 5-35; Page 09,
Lines 5-26

The applicant, therefore, respectfully requests the Learned Controller for reconsideration of
the present application in view of the forgoing amendments and following remarks.

Part-1
Obijection 1: Novelty

The Learned controller has objected the novelty of originally filed claims 1-15 in view of
document:
1. D1: CN101697069A
Applicant submits the following submissions with regard to novelty of the claimed invention:
1. D1 discloses an invention to understand the changes of the basic conditions of the soil
specifically changes in the temperature, moisture content, and pH thus making it
suitable for irrigation application only whereas the system of proposed invention
supports simultaneous monitoring of multiple parameters namely soil moisture, soil
temperature, soil pH, Soil EC, ambient temperature, light and water therefore unlike
prior art making it suitable for not only irrigation but also for fertilization and other

soil nutrient/fertility analysis. Thus, the proposed invention when compared to cited

document D1 is an integrated, compact and cost effective solution for remote

monitoring of soil parameters. It is an integrated system with multi-sensor inputs

compared to cited document, multi-model support mainly user and scientific modes




for operations and data sharing via user driven dynamic configurable communication

interfaces of multi-communication media. Hence proposed invention is novel.

Further, according to D1 soil parameters including temperature, humidity, and pH
sensor are monitored by a soil monitoring device installed in the soil to be monitored
wherein temperature sensor, the humidity sensor, and the pH sensor are connected to
a data acquisition module. The collected soil parameters are sent to a first GSM
module of a monitoring center through a GSM network, and the monitoring center
includes: a second GSM module configured to cooperate with the first GSM module
to receive data sent by the first GSM module. The data saving module is used to save

the data received by the GSM module according to the time series whereas as in the

proposed invention a system for wireless monitoring of plurality of landscape sites for

agriculture or horticulture is provided. The system (100) includes a soil sensor

network(s), a soil sense unit (10), a communication device (103) and data acquisition

server (104). In the proposed invention the sensor nodes communicate with sense unit

(10) through wired or wireless profile and send measured parameters in analogue

signal. The soil sense unit further stores these various soil parameters value in a local

memory for further processing. The soil sense unit (10) processes the measured

parameter and transmit to a remote user based on a predefined selectable mode

wherein the selectable mode comprises farmer mode or scientific mode. The

processing in farmer mode comprises detecting one or more parameters threshold

breaching and transmitting an alert to an end user and the processing in scientific

mode comprising transmitting measured parameter to a remote soil data acquisition

server for analysis & related actions. Thus such a unit for processing and transmitting

measured parameter based on a predefined selectable mode and simultaneously

alerting the user is absent in cited document D1.

The Document D1 support a single communication technology for sending and
receiving measured data i.e. GSM module whereas proposed system supports multiple

communication technologies that can be used as per user driven configuration

depending on the range and availability of conducive environment i.e. BLE for short

range and local information sharing whereas ZigBee for medium range and

GSM/GPRS for higher range of operations. Thus, proposed invention overcome the

limitation of cited document D1 by providing communication over broad range and

hence stands novel.




Accordingly, it is respectfully stated that the cited prior art does not teaches about multi-

model support mainly user and scientific modes for operations, for local data monitoring,

storage and analysis both at local as well as remote data analysis centre as per configured

mode and dynamic configuration of communication media. Further, alerting system on

breach of threshold value to take timely action is also not present in the cited document
D1.

Objection 2: Inventive Step

The Learned controller has objected the inventive merit of originally filed claims 1-15 in
view of document:

1. D1: CN101697069A

2. D2: CN202648697U

3. D3: CN203479796U

Applicant submits the following submissions with regard to inventiveness of the claimed
invention:

1. The invention disclosed in document D1 (CN101697069A), relates to monitoring of
soil parameters including temperature, humidity, and pH sensor by a soil monitoring
device installed in the soil to be monitored wherein temperature sensor, the humidity
sensor, and the pH sensor are connected to a data acquisition module whereas as in

the proposed invention a system for wireless monitoring of plurality of landscape sites

for agriculture or horticulture is provided. The system (100) includes a soil sensor

network(s), a soil sense unit (10), a communication device (103) and data acquisition

server (104). Thus, the proposed invention is an improvement and technical

enhancement over the similar prior art overcoming the limitations of measuring only

few soil parameters which restricts its application to irrigation only on the contrary

the proposed invention has more applications with more functionalities as it monitors

more parameters, these applications may include soil fertility evaluation, nutrient

analysis, and irrigation.

2. According to D1 the collected soil parameters are sent to a first GSM module of a
monitoring center through a GSM network, and the monitoring center includes: a
second GSM module configured to cooperate with the first GSM module to receive

data sent by the first GSM module. The data saving module is used to save the data



received by the GSM module according to the time series whereas in the proposed

invention the sensor nodes communicate with sense unit (10) through wired or

wireless profile and send measured parameters in analogue signal. The soil sense unit

(10) further stores these various soil parameters value in a local memory for further

processing along with transmitting measured parameter to a remote soil data

acquisition server for analysis & related actions.

Further, the monitoring center (6) of cited art D1 includes a data summary module (9)
for long-term data analysis and comparison of soil in different plots whereas sense

unit (10) of proposed invention stores the measured soil parameters value in a local

memory for further processing. Thus, the proposed invention also solve the problem

of delayed information delivery by providing local data monitoring, storage and

analysis both at local as well as remote data analysis centre as per configured mode

and dynamic configuration of communication media.

D1 does not disclose a multi-model support whereas the soil sense unit (10) of

proposed invention is configured to operate in two user selectable modes namely

farmer mode and scientific mode. The first mode is farmer mode where user is a

farmer and receives information about his land present status and alert for critical

conditions. The second mode is scientific mode where all the recorded data at soil

sense unit is transmitted to a remote data server for storing the information for long

time forecasting or analysis by researchers.

In the cited art D1 an alerting system on detecting critical values is also absent

whereas the system of present invention provides alerts to the user for critical

conditions and on threshold breach to take timely action.

In the cited document D2 (CN202648697U) a base station type soil moisture content
remote real-time monitoring system which comprises a number of monitoring stations
and a data center is disclosed. The monitoring station comprises a soil temperature
sensor, soil moisture sensors, a data collection controller, a second GPRS wireless
communication module. The soil temperature sensor and the soil moisture sensors are
respectively connected with the data collection controller which collects the

measurement data and the measured data are transmitted to the data centre through a



second GPRS data transmission module. The soil moisture sensors are layeredly
buried, and simultaneously detect and control the moisture of layers of soil to prevent

excessive irrigation. However, the cited document monitors soil parameter in real-

time and transmits data to a remote location for necessary action it is specifically

designed to monitor soil moisture content solely to prevent excessive irrigation and

majorly depends on the layering and burying structure of the sensor and as such the

soil moisture sensor is buried underground according to the difference of monitoring

base station institute monitored area crop or vegetation. Take on the lawn as example,

because the root system on lawn is more shallow, so the water cut of upper layer of

soil is the control object of system in the following 10cm in earth's surface, soil

moisture sensor is installed at the 10cm place for monitoring its moisture variation.

Similarly, the installing of sensor at 15cm and 25cm place is used for the middle level

of the monitoring following 15cm to 20cm in earth's surface for monitoring irrigation

water. The proposed invention does not have any limitation of sensor layering and

burying structure instead a plurality of sensor nodes are uniformly installed at

landscape sites and measures multiple soil parameters such as soil moisture, soil

temperature, soil pH, Soil EC, ambient temperature, light and water therefore unlike

prior art making the proposed system suitable for not only irrigation but also for

fertilization and other soil nutrient/fertility analysis.

. According to D2 the user can pass through internet visit data inquiry service website
whenever and wherever possible, also can judge whether to send alarming short
message to designated user in conjunction with image data according to setting
threshold whereas in the proposed invention the soil sense unit (10) based on

preferred selected mode automatically send an alert upon predefined threshold breach

to the end user and such does not involves any manual operation.

Further, according to D2 the soil temperature sensor and the soil moisture sensors are
respectively connected with the data collection controller. The data collection
controller collects the measured data of the soil temperature sensor and the soil
moisture sensors and transmits to the data centre through GPRS data transmission

module whereas proposed system supports multiple communication technologies that

can be used as per user driven configuration depending on the range and availability

of conducive environment i.e. BLE for short range and local information sharing




10.

whereas ZigBee for medium range and GSM/GPRS for higher range of operations.

Moreover, proposed invention provides for local storage and display of collected data

for on-field monitoring and analysis as well as scalable data sharing and alert

reporting through local and remote data centres. The system of proposed invention

provides multi-model and multi-user interface for its users through SMS/Real-time

display via local LCD, web interface via internet over smart phones.

According to D3 (CN203479796U) a soil moisture detection system comprises a
plurality of soil moisture sensors and an Android tablet computer is provided, wherein
the signal output ends of the plurality of soil moisture sensors are connected with the
signal input end of a bluetooth module, and the bluetooth module and the android
tablet computer perform bidirectional data exchange. The parameter data after the
detection is automatically and uniformly displayed item by item, and convenient to
view and analyse, thus saving lots of time and increasing the working efficiency of

the detection whereas as in the proposed invention a system for wireless monitoring

of plurality of landscape sites for agriculture or horticulture is provided. The system

(100) includes a soil sensor network(s), a soil sense unit (10), a communication device

(103) and data acquisition server (104) for monitoring all major soil parameters such

as soil pH, soil temperature, Soil EC and soil moisture which plays an important role

in crop growth. Other parameters that are sensed by the system of present invention

are _environment temperature, light and on field water level. Thus, the proposed

invention is an improvement and technical enhancement over the similar prior art

overcoming the limitations of measuring only few soil parameters which restricts its

application to irrigation only on the contrary the proposed invention has more

applications with more functionalities as it monitors more parameters, these

applications may include soil fertility evaluation, nutrient analysis, and irrigation.

According to D3 an Android tablet computer is provided, wherein the signal output
ends of the plurality of soil moisture sensors are connected with the signal input end
of a bluetooth module, and the bluetooth module and the android tablet computer
perform bidirectional data exchange. Thus the Document D3 support a single
communication technology for sending and receiving measured data i.e. bluetooth

module which also has range limitation whereas in the proposed invention the sensor

nodes communicate with sense unit (10) through wired or wireless profile and send




measured parameters in analogue signal through multiple communication

technologies that can be used as per user driven configuration depending on the range

and availability of conducive environment i.e. BLE for short range and local

information sharing whereas ZigBee for medium range and GSM/GPRS for higher

range of operations. Thus, proposed invention overcomes the limitation of cited

document D3 by providing communication over broad range.

11. According to D3 the parameter data after the detection is automatically and uniformly

displayed item by item, on the android tablet and convenient to view and analyse, thus
saving lots of time and increasing the working efficiency of the detection whereas in

the proposed invention the sense unit (10) of proposed invention stores the measured

soil parameters value in a local memory for further processing and also transmit

measured value to a remote user based on a predefined selectable mode and dynamic

configuration of communication media for further analysis and necessary action.

12. According to D3 the soil moisture detection system disclosed by the utility model is

used for detecting farmland soil and also has limitation of data transmission due short

range of bluetooth module. Moreover, the system of D3 is an on-site detection system

and requires manual operation for data transmission whereas the system of proposed

invention is completely automatic and for real time remote monitoring of multiple soil

parameters for precision agriculture or horticulture of plurality of landscape sites and

as such possess no limitation of communication module as well as monitoring site.

To summarize the present subject matter relates to a system for monitoring multiple soil

parameters for precision agriculture or horticulture of plurality of landscape sites. The

applicant respectfully submits that the amended claims 1-13 are inventive because of the at

least following differentiating features:

1.

In the proposed invention there is real-time/remote simultaneous monitoring of
multiple parameters at least five soil moisture, soil temperature, air temperature

including EC and PH operates in all-weather condition that makes it suitable for not

only irrigation but also for fertilization and other soil nutrient/fertility analysis

whereas existing systems of cited prior art D1, D2 and D3 caters for real-time/remote

monitoring of either single or at maximum three soil parameters being soil moisture,



soil temperature and air temperature and thus suitable only for irrigation application.

Further, the inclusion of light sensor in the proposed invention adds more to the

monitoring of ambient conditions for plant growth.

The proposed invention caters multi-model support which is user specific with

additional functionalities of data sharing analysis. The system of proposed invention

provides a multi-model interface for users such as farmers, researchers and

agronomists via selectable modes as per requirement. None of the prior art support for

local data monitoring and storage whereas proposed system supports monitoring,

storage and analysis both at local as well as remote data analysis centre as per

configured mode. Further, local data retrieval via USB is not present in any of the

prior art system whereas same exists in proposed system.

The proposed invention supports dynamic configuration of communication media
which is user configurable such BLE, GSM, GPRS, ZIGBEE etc. and dynamic
information sharing locally such as, on mobile phones via SMS/textual means, on

smart phones via mobile application and on web interface through internet. Thus,

providing easy access and utilization of information as per user requirements and

support for both wired (Serial-RS232/ethernet) and wireless communication interface.

The system of proposed invention is cost effective and a compact solution for ease of

operation that supports for both precision agriculture and horticulture applications

because of availability of multiple sensors ensuring applicability to multiple

agriculture/horticulture applications irrespective of site/land conditions. It is a

standalone device for local monitoring and accessibility via simple mobile phone

using SMS/Text messages and also allows for remote monitoring at the same time

thus providing anytime/anywhere access to information without limitation of location

and environment.

The system of the proposed invention provides on field primary support to user via

inbuilt lightweight database and analytics. It has the capability to acts as a sensor

node, base station and data centre for local analytics for multiple operations as per

user defined configuration. In addition, it comprises a display such LCD/TFT for local

monitoring of collected data.




6. The system of the proposed invention having networking capability using most

popular communication technologies like ZigBee and GSM/GPRS can further acts as

a prime component for formation of a sensor network.

7. The proposed invention being an integrated stand-alone system for real-time remote

monitoring of multiple soil parameters of multiple sites and alert transmission via

multiple communication interfaces to users operating the system in multi-modes

comprises of various technical feature as elaborated above to realize the complete

invention and thereof makes the invention non-obvious.

Accordingly, it is respectfully stated that the technical feature used to realize the complete
invention is different from the cited prior art D1, D2 and D3 and hence makes the proposed

invention non-obvious.

Applicant respectfully submits that the amended claim 1 is not obvious over D1, D2 and D3
since none of the references (either alone or combined) discloses a system (100) for real-time
remote monitoring of multiple soil parameters simultaneously for precision agriculture or
horticulture of plurality of landscape sites, comprising a soil sensor network (204), at each of
the plurality of landscape sites further comprising plurality of sensor nodes for measuring one
or more soil parameters; a soil sense unit (200) coupled to the soil sensor network (204) for
processing each sensor node measured signal output comprising: a processor (201) for
processing said signal output from each sensor nodes into a digital form, a memory module
(202) for storing measured parameters and threshold values of one or more soil parameter, a
display screen (205) coupled to processor (201) for displaying said processed one or more
sensor node signal output, and a transmitting module (207) coupled to the processor (201) for
transmitting processed signal output based on a predefined user selectable mode. Also
provided in the proposed system (100) is a soil data acquisition server (104) located remotely
from the plurality of landscape sites, said server wirelessly coupled with the transmitting
module (207) for storing and monitoring of transmitted soil sensed parameters of a landscape
site, wherein the soil sense unit (200) in a selected mode compares the measured parameters
with threshold value and send an alert to a remote communication device on threshold breach

of the one or more soil sensed parameter, as defined by amended claim.



Therefore, a skilled artisan would not modify any of the cited references with an expectation
of successfully arriving at that which is claimed as the invention because there is no teaching
or disclosure of the aforementioned features defined by amended system claim 1 and
subsequent method claim 11. The dependent claims 2-10 and claim 12-13 are novel and

inventive by virtue of their dependency on claim 1 and 11 respectively.

Accordingly, it is respectfully stated that none of the cited prior arts, either taken alone or in
any combination thereof, will motivate a person ordinarily skilled in the art to arrive at the
claimed invention. The Learned Controller is, therefore, requested to reconsider and waive

the objection favorably.

Objection 3: Non Patentability

The learned controller has objected the patentability of Claim(s) 1-10 under the provision of
clause (K) of Section 3 for the following reasons:

Claims 1-15 seek protection for a ‘computer implemented method' and as worded the method
being claimed in claims 1-15 appears to be a mere algorithm implemented through software.
In other words the claimed method is a mere software application/product and hence not
patentable u/s 3(K) of Patents Act, 1970.

Applicant respectfully submits the following submissions with regard to patentability of the
claimed invention:

Applicant has amended the claims 1-13 to overcome the above objection. Also Applicant
believes that amended claims 1-13 do not represent an algorithm and are allowable u/s 3(k) of
the Patents Act, 1970. Hence, Applicant respectfully traverses the rejection and presents the
following reply:

The Manual of Patents Practice and Procedure (MPPP), with regard to Section 3(k), cites

that “Algorithms in all forms including but not limited to, a set of rules or procedures or

any sequence of steps or any method expressed by way of a finite list of defined

instructions, whether for solving a problem or otherwise, and whether employing a

logical, arithmetical or computational method, recursive or otherwise, are excluded from

patentability.”

Further, with reference to revised Guidelines for Examination of Computer-related Inventions

(CRIs) published on June 30, 2017, states that “Even when the issue is related to



hardware/software relation, the expression of the functionality as a “method” is 10 be
judged on its substance. It is well-established that, in patentability cases, the focus should
be on the underlying substance of the invention, not the particular form in which it is
claimed. The Patents Act clearly excludes computer programmes per se and the exclusion
should not be allowed to be avoided merely by camouflaging the substance of the claim by

its wording.”

Applicant respectfully states that the claimed subject matter in amended claims 1-13 does not

describe or relate to “a set of rules or procedures or any sequence of steps or any method

expressed by way of a finite list of defined instructions, whether for solving a problem or
otherwise, and whether employing a logical, arithmetical or computational method,

recursive or otherwise”. Instead applicant claimed invention is related to solve a technical

problem of delayed information delivery in existing technique by providing local storage
and display of collected data for on-field monitoring and analysis as well as scalable data
sharing and alert reporting through local and remote data centres. The proposed invention
IS an improvement and technical enhancement over the similar prior art with more
functionalities to solve the problem by possessing the capacity to handle more number of
sensors as compared to prior art, applicability to more agricultural and horticulture
applications for irrigation, soil fertility evaluation, and soil nutrient analysis/classification
for fertilization as well as capability to handle multiple communication media/interfaces as

compared to prior art.

Further, applicant has included hardware limitation such as plurality of sensor nodes inserted
at the landscape site and a soil sense unit (200) that implements the steps claimed in the
amended claims 1-13. Additionally, the proposed invention is an integrated, compact and cost
effective solution for remote monitoring of soil parameters. It is an integrated system
composed of combination of hardware and software with multi-sensor inputs more than prior
art, multi-model support such as user and scientific modes for operations and data sharing via
user driven dynamic configurable communication interfaces of multi-communication media.
The system is composed of interconnection of hardware (sensors, signal conditioning
circuitry, low-cost processor, analog to digital (A/D) convertors, memory device,
communication modules (BLE, GSM, ZIGBEE), LCD display, solar panel, solar charging
and power circuitry, Li-ion battery), physical structure (compact casing, solar panel stand)

and software (embedded software for data acquisition, pre-processing, data-storage



(Lightweight data-base), data analysis (Light-weight if-else threshold conditions), data
transmission software). So considering the invention as mere algorithm implemented through

software is not justifiable.

Hence amended claims 1-13 are allowable u/s 3(k) of the patents Act 1970. Thus, the
applicant believes that none of the amended claims 1-13 are directed solely towards software
steps or algorithm or sequence of computational steps. Therefore subject matter of said
amended claims 1-13 does not fall within scope of clause (k) of section (3) of the Patents Act,
1970 (as amended). Therefore invention claimed in said amended claims 1-13 is patentable

and applicant respectfully requests the Learned Controller to waive the above objection.

Obijection 4: Sufficiency of Disclosure

1. Reference numerals are missing from the ‘abstract' given by the applicant. The
applicant is required to freshly prepare an "abstract’ in accordance with the instructions
contained in Rule 13{7} of the Patent Rules, 2003 (as amended).

The applicant submits that reference numerals have been given wherever necessary in

abstract and the abstract is freshly prepared to include the technical feature of the
invention in accordance with the instructions contained in Rule 13{7} of the Patent Rules,

2003 (as amended). Accordingly, the objection stands moot.

Obijection 5: Clarity and Conciseness

1. The independent claims should be cast in the two- part form where appropriate, with
those features known in combination from the prior art being placed in the preamble
and the remaining features being included in the characterising part.

The applicant submits that the original independent claim 1 and 13 has been amended in

the two- part form to claim 1 and claim 11 respectively. Therefore, Applicant humbly

requests the Learned Controller to waive the above objection.

2. In absence of, reference numerals in the claims, subject matter of claims not seems to
be clear u/r 13(4) and u/s 10(5) of The Patent Act. Hence comply with this
requirement.

The applicant submits that reference numerals have been given wherever necessary in the

amended claims 1-13. Therefore, applicant humbly requests the Learned Controller to

waive the above objection.



Part-11

Obijection 6: Formal requirements

1. Date and Signature of Applicant: All the submitted documents and forms have

been presumed as originally signed by the authorized signatory under the
provisions of the Patents Act, 1970.1f not, submit the originally signed copy of the
same failing to which the document may not be considered filed.

The applicant submits that all the documents are originally signed by the authorized

Patent Agent under the provisions of the Patents Act, 1970. Therefore, applicant humbly

requests the Learned Controller to waive the above objection.

2. Statement & Under Taking (Form 3 Details): Details as required under section 8(1)
and 8(2) of the Act should be submitted.

The applicant submits the updated Form 3 details as follows:

(i) that applicant have not made any application for the same/substantially the same
invention outside India.

(i) that the rights in the application(s) has/have been assigned to none.

Other Requirements

1. The Applicant submits that the claims are amended to include the novel and inventive
features with respect to cited prior art. Further, the Applicant submits that the
amendments to the claims are made in such a way that subject matter of the amended
claims is completely supported by the originally filed specification and thus,
complying with the requirement of section 59. A markup copy of the claims for the
amendments is submitted herewith. The Learned Controller is humbly requested to

take above submission on record.



PRAYER
It is therefore prayed that:
(a) the objections may be dropped;
(b) the application may be favorably considered for early grant; and

(c) a personal hearing may be granted in the event of any outstanding issue.

Dated this 18" day of August 2020
RASHMI TYAGI
IN/PA-1594
AGENT FOR THE APPLICANT
To,
The Controller of Patents
The Patent Office, at New Delhi

Enclosures:
1. Claims-Clean
2. Abstract-Clean
3. Annexure 1 (Claims-track and Abstract-track)



We Claim:

1. A system (100) for real-time remote monitoring of multiple soil parameters

simultaneously  for precision agriculture or horticulture of plurality of

landscape sites, comprising:
a soil sensor network_(204), at each of the plurality of landscape
sites;—the-seil-senser-network comprising plurality of sensor nodes for

perferming—real-time—measurement—ofmeasuring one or more soil

parameters-simultanesusly,
a soil sense unit (200) coupled to the soil sensor network (204)

for processing each sensor node measured signal output,—wherein-the
sei-sense-uhit comprising:
a processor (201) for processing said signal output from

senserseach sensor nodes into a digital form;

a memory module (202) for storing measured parameters and
threshold values of one or more soil parameter;

a display screen (205) coupled to processor (201) for
displaying said processed one or more sensor node signal
output; and

a transmitting module (207) coupled to the processor_(201) for
transmitting processed signal output_based on a predefined

user selectable mode;

a soil data acquisition server (104) located remotely from the
plurality of landscape sites, said server wirelessly coupled with the
transmitting module_(207); for storing and monitoring of transmitted soil
sensed parameters of a landscape site;

wherein the soil sense unit (200) in a selected mode compares the

measured parameters with threshold value and send an alert to a remote

communication device on threshold breach of the one or more soil sensed

parameter.




3:2.

The system as claimed in claim 1, wherein soil sensor network (204)
comprises soil sensor such as soil moisture, temperature, pH, ambient

temperature, light and water level sensor.

53.

6:4.

+5.

8-6.

9.7.

The system as claimed in claim 1, wherein soil sensor hodes communicates

with soil sense unit (200) over Bluetooth low energy profile.

The system as claimed in claim 1, wherein soil sense unit (200) further

comprises a solar panel power system.

The system as claimed in claim 1, wherein soil sense unit (200) further

communicates with plurality of communication devices via transmitting

wnitmodule (207).

The system as claimed in claim 1, wherein communication with the
transmitting urit—module (207) of soil sense unit (200) and remote sites

comprises communicating via the-an Internet or a cellular network.

The system as claimed in claim 1, wherein communicating with the plurality of
communication devices comprises communicating via the-an_Internet or a

cellular network.

10.8. The system as claimed in claim 1, wherein soil sense unit (200) further

comprises responding to queries from at least one end-user with short text
messages (SMS), web pages, or screens to be displayed on a eel-mobile

phone application.

11.9. The system as claimed in claim 1, wherein communicating with the soil sense

unit (200) comprises communicating; between the server system and the at



least one gateway at each of the plurality of sites, using a GPRS network, an
Edge network, a 3G network, a UMTS network, a cellular network, a wireless

broadband data communication service, or WiMAX.
12.10. The system of as claimed in claim 1, wherein soil data acquisition server (104)
can be accessed by an application program installed on a communication

device.

13.11. A method for real-time remote monitoring of multiple soil parameters

simultaneously for precision agriculture or horticulture of plurality of landscape

sites, comprising:
receiving, by soil sense unit_(200), one or more measured soil

parameters signal from plurality of sensers—sensor nodes at a

landscape sites; and
processing, by soil sense unit (200), said one or more measured
parameters_signal, in a preferred selectable mode, wherein the

selectable mode comprises a farmer mode or a scientific mode;;

storing, by soil sense unit (200) said one or more measured

parameters and a threshold value of one or more soil parameter;

displaying on screen by soil sense unit (200) said one or more

measured parameters;

transmitting by soil sense unit (200) said one or more measured

parameters based on preferred selectable mode wherein in the farmer

mode transmitting an alert to an end user upon detection of one or

more threshold breach and in the scientific mode transmitting

measured parameter to a remote soil data acquisition server (104);




storing and monitoring of transmitted said one or more

measured parameters of landscape site by a soil data acquisition

server (104) located remotely.

14.12. The method as claimed in claim 1311, wherein the-measurementmeasuring of
the—at least one or _more soil parameters further cemprising:comprises
measuring with the sensor at least one of a moisture content level of the saill,
a potential hydrogen (pH) level of the soil, a temperature level of the soil, and

an intensity level of light that reaches the soil.
145.13. The method as claimed in claim 4312, wherein soil data acquisition server
(104) can be accessed by an application program installed on a

communication device.

Dated this 18" day of January, 2016

RASHMI TYAGI
AGENT FOR APPLICANT



ABSTRACT
SOIL MULTI-PARAMETERS REMOTE MONITORING AND ALERTING
SYSTEM

The present invention provides a system (100) and method for real-time
remote monitoring of multiple soil parameters and alerting for critical

conditions. The system includes a soil sensor network (104) comprising

multiple sensers-sensor nodes at the landscape site for detection of key

soil parameters such as temperature, moisture, EC and soil pH
simultaneously, a precessing-soil sense unit (200) for processing of raw

data received from sensers-sensor nodes and providing results in digital

form which is displayed on a screen (205) and transmitted through a

wireless media (Bluetooth/GSM/ZigBee) to end user or to a remote
monitoring data logging server_(104). The server (104) keeps the record of

all data received and sends information about present status of the site

and also an alert for critical conditions to the useralertfarmer upon breach

of predefined threshold value.
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technical report, formal requirements and documents on record.
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PART-I: SUMMARY OF THE REPORT
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/Sl. 72@1{%1?1?{65?13?{31169 1eDeI3N U2 [ grdl ot zizeanr /Claim Numbers ferquft /Remarks
No. equirements under the Act
[er /Claims: et IYes |
ardiorar /Novelty - .
[er /Claims: 1-15 ot /No |
a1 2(1)(1) & asa , e /Claims: &t /Yes
1. sufaerz /Invention u/s|sofdsorRt wew / Inventive step = - .
aienf3r suedifsar /Industrial [er /Claims: 1-15 et /Yes |
Applicability [ /Claims: ot /No |
art 3 B sefior Ye-sriwerar (A &, wis 3(w-a) /Non- 2 /Claims: 1-15 &l /Yes
2. ||patentability u/s 3 ' k
(if yes, specify section3(a-p)) ]aﬁ /Claims: Haré’r /No \
[erar 10(5) @ 10(4) (ar)]  ifeen [Clarity [er /Claims: st IYes |
3. & sieflot g /Claims Conciseness N - _
o1 -l | ferqga aweiidi feuré
PART-ll: DETAILED TECHNICAL REPORT
@. I gearasil &i 2=l /A.List of documents cited:
(@) acc anfeex / (a). Patent Literature :
3l gaast @1 yRifsrd . . s
@, 3A.| GIadell DI [ YopI9Iol faaRur (Uss q srofcss i) / 5 aﬁ'/aj SIfSrp e snfdvor
/ /Details of ferfer(feet/ams/ad) / | Relevant description (page Relevant claims & g /Claims of
Sl.no documents Publication date | and paragraph no.) of cited alleged invention

document

of cited document

1 | D1:CN101697069A | 21/04/2010

whole text; Abstract,fig 1,
para [0004-0028]

1-5
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whole text;

2 | D2:CN202648697U 02/01/2013 Abstract,para[0007,0024]

1-3 1-15

3 | D3:CN203479796U 12/03/2014 whole text; Abstract 1-2 1-15

(2a) Siz-ude anfde=r /(b).Non-patent literature

@I G¥a1ast 3gd oél 8 /No Document Cited

. 3ifeiforRIa & dsd saeADdrsil U faxgd fewuforn /B. Detailed observations on the requirements under the
Act:

(1).orcttorar / NOVELTY:

() 1= 3gRa sxamds & st (1-15) 3 13 51w ywest & yaloprel ! &ilol 3 2 3U, forsiferRaa erull A smar(dl) (1-15) &
ordiorar 51 oot 8 /

Claim(s) (1-15) lack(s) novelty, being anticipated in view of disclosure in the document cited above under
reference D1 for the following reasons:

Subject matter of claims 1-15 does not constitute an invention under section 2(1)(j) of the Patents Act, 1970 (as
amended) because it is not novel in view of D1.

Claim by claim analysis as below:-
Reference mentioned in parentheses with respect to cited documents

1. Regarding independent Claim 1:

A system for monitoring soil parameters for precision agriculture(fig 1, para 0019 ) or horticulture of plurality of
landscape sites, comprising: a soil sensor network, at each of the plurality of landscape sites, the soil sensor
network comprising plurality of sensor nodes for performing real-time measurement of one or more soil
parameters simultaneously(fig 1, para 0022); a soil sense unit coupled to the soil sensor network for processing
each sensor node measured signal output, wherein the soil sense unit comprising: a processor for processing
said signal output from sensors;(Abstract, fig 1, “Data collecting module”) a memory module for storing measured
parameters and threshold values of one or more soil parameter;(para 0010,0014,0015, “ change of the basic
situation of the soil, plant growth in the soil is judged whether there is an urgent need to moisture”) a display
screen coupled to processor for displaying said processed one or more sensor signal output; and a transmitting
module coupled to the processor for transmitting processed signal output;(Abstract, “First GSM Module”) a soil
data acquisition server located remotely from the plurality of landscape sites(Abstract, Fig 1, “Monitor center”),
said server wirelessly coupled with the transmitting module, for storing and monitoring of transmitted soil sensed
parameters of landscape site.(Abstract, “data storage module”)

2. Regarding independent Claim 13
Subject matter of the above claim is similar to claims 1. Hence same reasoning as applied to claims 1 also
applies to claim 13.

3. Regarding dependent claim 2-12,14-15
Additional features of the above mentioned claims are implicitly disclosed in D1(para 0004-0028, Abstract,
Fig1&2)

(2).3nfersorst wcat / INVENTIVE STEP:

() 3wz 3gRa szadsi(si) & 2iget D1,02,D3 3 suse sreenmuci(oil) @bl eltol 3t 23 50, foraiferRad vl A grar(dl) (1-15) &
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Claim(s) (1-15) lack(s) inventive step, being obvious in view of teaching (s) of cited document(s) above under
reference D1,D2,D3 for the following reasons:

For the sake of confirmation, Subject matter of claims 1-15 is also disclosed in D2 and D3 ( see cited portion in
report).

(3).9¢c 3riezar INON PATENTABILITY:

(1) fowotferRaa w2l 3 emet 3 & % (K )b yraerst & dsd sm@ai(d) (1-15) ifafie Fu 3 Ude Ao ot & /

Claim(s) (1-15) are statutorily non-patentable under the provision of clause ( k ) of Section 3 for the following
reasons:

Claims 1-15 seek protection for a '‘computer implemented method' and as worded the method being claimed in
claims 1-15 appears to be a mere algorithm implemented through software. In other words the claimed method is
a mere software application/product and hence not patentable u/s 3(K) of Patents Act, 1970.

(4).gwocat &t cgren ISUFFICIENCY OF DISCLOSURE:
(1) 2= /Abstract:

Reference numerals are missing from the "abstract' given by the applicant. The applicant is required to freshly
prepare an 'abstract' in accordance with the instructions contained in Rule 13{7} of the Patent Rules, 2003(as
amended).

(5).>aseen wa iféraar /CLARITY AND CONCISENESS:

(1) erar(a) 1-15 & ider 1 Juve Fu A ytenii oiat 3.
Claim(s) 1-15 are not clearly worded in respect of:

1.The independent claims should be cast in the two- part form where appropriate, with those features known in
combination from the prior art being placed in the preamble and the remaining features being included in the
characterising part.

2.In absence of, reference numerals in the claims, subject matter of claims not seems to be clear u/r 13(4) and
u/s 10(5) of The Patent Act. Hence comply with this requirement.

a1 — |11: sfiuenf¥e smagarasars /PART-IIl: FORMAL REQUIREMENTS

smuferer /Objections ferquft /Remarks

All the submitted documents and forms have been presumed as originally signed by
authorized signatory under the provisions of patents Act,1970. if not, submit the originally
signed copy of the same failing to which the document may not be considered filed.

Date and Signature
of Applicant

Statement & Under Details regarding application for Patents which may be filed outside India from time to
i e time for the same or substantially the same invention should be furnished within Six

Page 3 of4
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months from the date of filing of the said application under clause(b) of sub section(1) of

Details) secton 8 and rule 12(1) of Indian Patent Act.

HEHV: i 3t gearast /PART-IV: DOCUMENTS ON RECORD

forFaife1Rad GIAIdsil & 3MMeR U2 A3 el Bul dur & srft 8
The examination report has been prepared based on the following documents:

DRl forfer / DRI Jwn /Docket . _
Docket Date Number yfafte 3izeen faazur /Entry Number Description
19 Jan 2015 1785 1-Ne\./v' Appllcatlon For Patent With Provisional /Complete
Specification
02 Dec 2015 38892 OTHERS(NON CASH)
02 Dec 2015 38892 OTHERS(NON CASH)
02 Dec 2015 38892 OTHERS(NON CASH)
18 Jan 2016 1957 2-Complete After. Provisional Specification - Form 2 Check For No.
OF Pages & Claims
18 Feb 2016 6171 5-Declaration As To Inventorship - Form 5
05 Apr 2016 12817 OTHERS(NON CASH)
05 Apr 2016 12817 OTHERS(NON CASH)
27 Sep 2016 45286 fg(l)-Request For Examination After 18 months Publication - Form

foricqe @1 omer /Name of the Controller: Rajni Bala

foriqa zerrer /Controller Location: Delhi

feruvft: wteror f¥uld @1 32 Gif¥act 2ol i siferr feifer / Note: Last date for filing response to the Examination Report:
18/08/2020

|
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FORM 18
THE PATENTS ACT, 1970
(39 OF 1970)
&
The Patents Rules, 2003
REQUEST FOR EXAMINATION OF APPLICATION FOR PATENT
[See section 11B and rule 20(4)(ii), 24B(1)(i)]

1. Applicant: Indira Gandhi Delhi Technical University for Women
Nationality: Indian
Address: Kashmere Gate, New Delhi-110006

2. Statement in case of request for examination made by the applicants
We hereby request that our application for patent no. 156/DEL/2015 filed on 19"
January, 2015 for the invention titled “SOIL MULTI-PARAMETERS REMOTE
MONITORING AND ALERTING SYSTEM” shall be examined under sections 12 and
13 of the Act.

3. Address for Service:
250, Street No. 06, New Colony Kerhera,
Mohan Nagar, Ghaziabad,
Uttar Pradesh — 201007, India

Mobile No.:+91-9968284766

E-mail: rashmi.tyagi@hotmail.com

Dated 26" day of September, 2016
RASHMI TYAGI (IN/PA-1594)
(AGENT FOR APPLICANT)

To,
The Controller of Patents
The Patent Office, at New Delhi
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El: RT: 156/DEL/2015 April 05, 2016
To,
The Contr'oller of Patents

The Patent Office, at New Delhi

SUB: SUBMISSION OF FORM-5 IN ORIGINAAL

Dear Sir,

Re: Indira Gandhi Delhi Technical University for Women
Indian Patent Application No. 156/DEL/2015
—
e-Filed: January 19, 2015

Title: Soil Multi-Parameters Remote Monitoring & Alerting System

We are submitting herewith original Form-5 for application 156/DEL/2015 titled “Soil
Multi-Parameters Remote Monitoring & Alerting System” e-filed on January 19, 2015

for grant of patent.

Enclosures:
1. Form-5 (in original)

2. Form-5 E-filing Receipt (copy)
It is respectfully requested to accept and take the aforesaid document on record.
Thanking you,

Sincerely Yours,

Rashmi Tyagaﬁ/t

(IN/PA 1594)

#250, Street No. 06, New Colony Kerhera, »
Mohan Nagar, Ghaziabad, Uttar Pradesh-201007
Contact: 91 9968284766

‘Email: rashmi@elpisinnovation.com
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- -THE PATENTS ACT; 1970

FORM 5

415
(39 of 1970) | st

&

THE PATENT RULES, 2003

DECLARATION AS TO INVENTORSIIIP

[See Section 10°(6) and rule 13 (6)}

NAME OF APPLICANT(S): INDIRA GANDHI DELHI TECHNICAL UNIVERSITY
FOR WOMEN of Kashmere Gate, New Delhi-110006, India

hereby declare that the true and first inventor(s) of the invention disclosed in the complete

specification filed in pursuance of my/our application numbered 156/DEL/2015 dated 19.01.2015.

are:-

2.

=
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e

{=d
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INVENTORS(S)

(a) NAME
(b) NATIONALITY
(c) ADDRESS

(a) NAME
(b) NATIONALITY
(c) ADDRESS

(a) NAME
(b) NATIONALITY
(c) ADDRESS

(a) NAME
(b) NATIONALITY
(c) ADDRESS
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W1
1
B
N
4]

REDDY S. Ramanarayana

Indian

HOD, Department of CSE, Indira Gandhi Delhi Technical
University for Women, Kashmere Gate, New Delhi-110006,

India

MOTIA Sanjay

Indian

PhD Scholar, USET, Guru Gobind Singh Indraprastha
University, Sector-16C, Dwarka, New Delhi - 110078, India

KUMAR Pawan
Indian
PhD Scholar, USET, Guru Gobind Singh Indraprastha

University, Sector-16C, Dwarka, New Delhi - 110078, India

SHARMA Manisha
Indian
M.Tech. Scholar, Department of CSE, Indira Gandhi Delhi

Technical University for Women, Kashmere Gate, New Delhi-

110006, India
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(a) NAME
(b) NATIONALITY
(c) ADDRESS

Garima

+ "Indian. .- ~-- - -

M.Tech. Scholar, Department of CSE, Indira Gandhi Delhi
Technical University for Women, Kashmere Gate, New Delhi-
110006, India

Dated this 18™ day of February, 2016

TO',
The Controller of Patents
The Patent Office, at New Delhi
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FORM 5
THE PATENTS ACT, 1970
(39 of 1970)

&

THE PATENT RULES, 2003

DECLARATION AS TO INVENTORSHIP

[See Section 10 (6) and rule 13 (6)]

1. NAME OF APPLICANT(S): INDIRA GANDHI DELHI TECHNICAL UNIVERSITY
FOR WOMEN of Kashmere Gate, New Delhi-110006, India

hereby declare that the true and first inventor(s) of the invention disclosed in the complete

specification filed in pursuance of my/our application numbered 156/DEL /2015 dated 19.01.2015

are:-

2.

INVENTORS(S)

(a) NAME
(b) NATIONALITY
(c) ADDRESS

(a) NAME
(b) NATIONALITY
(c) ADDRESS

(a) NAME
(b) NATIONALITY
(c) ADDRESS

(a) NAME
(b) NATIONALITY
(c) ADDRESS

REDDY S. Ramanarayana
Indian
HOD, Department of CSE, Indira Gandhi Delhi Technical

University for Women, Kashmere Gate, New Delhi-110006,

India

MOTIA Sanjay
Indian
PhD Scholar, USET, Guru Gobind Singh Indraprastha

University, Sector-16C, Dwarka, New Delhi - 110078, India

KUMAR Pawan
Indian
PhD Scholar, USET, Guru Gobind Singh Indraprastha

University, Sector-16C, Dwarka, New Delhi - 110078, India

SHARMA Manisha

Indian

M.Tech. Scholar, Department of CSE, Indira Gandhi Delhi
Technical University for Women, Kashmere Gate, New Delhi-
110006, India



(@) NAME : Garima

(b) NATIONALITY :Indian

(c) ADDRESS . M.Tech. Scholar, Department of CSE, Indira Gandhi Delhi
Technical University for Women, Kashmere Gate, New Delhi-
110006, India

Dated this 18" day of February, 2016

Name: RASHMI TYAGI (IN/PA-1594)
AGENT FOR THE APPLICANT

To,
The Controller of Patents
The Patent Office, at New Delhi
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THE PATENTS ACT, 1970
(39 of 1970)
&
THE PATENTS RULES, 2003
COMPLETE SPECIFICATION
(Section 10 & Rule 13)

“SOIL MULTI-PARAMETERS REMOTE MONITORING AND ALERTING
SYSTEM”
INDIRA GANDHI DELHI TECHNICAL UNIVERSITY FOR WOMEN
INDIAN
Kashmere Gate, New Delhi-110006, India

The following specification describes the invention and the manner in

which it is to be performed.
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FIELD OF THE INVENTION

The present invention relates to a system and method for remote
monitoring of multiple soil parameters in real-time. More particularly, the
invention relates to soil sensing multi-mode, multi parameters and multi
communication technology for remote monitoring of multiple soil
parameters in real-time and providing alert to user for critical conditions
and providing the necessary information about the soil to researchers’ and

user.

BACKGROUND OF THE INVENTION

Majority of the prior art devices or instruments measures either of any one
soil parameter such as soil temperature, moisture, soil electrical
conductivity (EC) & pH or any two. Further these instruments used for
measurement of soil moisture and temperature provides the data in
analogue form and only few gives digital data. In addition, most of
available soil pH meters are electrode based and provides the data in
analogue form and only few gives digital output. Further the existing
devices or instruments operate only in one mode and mostly have no

provision for multimode communication with user friendly mobile app.

Thus there is a need for a system which can overcome the disadvantages
of prior art. Therefore, in present invention a system & method for remote
monitoring in real-time of multiple soil parameters is provided that will
operate in two different modes to facilitate the researchers and farmers
specific requirements. The system of present invention is an integrated &
compact solution for sensing & monitoring various soil parameters and has

potential application in field of precision agriculture and research with 1oT.
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BRIEF DESCRIPTION OF THE DRAWINGS
Other objects, features, and advantages of the present invention will be
apparent from the following description when read with reference to the

accompanying drawings.

FIG. 1 is a schematic block diagram illustrating a system for wireless
monitoring of plurality of landscape sites for agriculture or horticulture

accordance with one or more embodiments of the invention.

FIG. 2 is a block diagram illustrating soil sense unit according to the
preferred embodiment of the present invention;

FIG. 3 illustrates a flow-diagram of soil sense unit work flow according to

another preferred embodiment of the present invention.

FIG. 4 illustrates a flow-diagram of soil sense unit work flow according to

the preferred embodiment of the present invention.

SUMMARY

An object of the present invention provides a system for monitoring soil
parameters for precision agriculture or horticulture of plurality of landscape
sites, comprising a soil sensor network, at each of the plurality of
landscape sites, the soil sensor network comprising plurality of sensor
nodes for performing real-time measurement of one or more soil
parameters simultaneously, a soil sense unit coupled to the soil sensor
network for processing each sensor node measured signal output, wherein
the soil sense unit comprising, a processor for processing said signal
output from sensors, a memory module for storing measured parameters
and threshold values of one or more soil parameters, a display screen
coupled to processor for displaying said processed one or more sensor

signal output and a transmitting module coupled to the processor for
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transmitting processed signal output, a soil data acquisition server located
remotely from the plurality of landscape sites, said server wirelessly
coupled with the transmitting module, for storing and monitoring of

transmitted soil sensed parameters of landscape site.

An object of the present invention provides a method for monitoring soill
parameters for precision agriculture or horticulture of plurality of landscape
sites, comprising receiving by soil sense unit one or more measured soll
parameters signal from plurality of sensors at a landscape sites and
processing by soil sense unit said one or more measured parameters in a
preferred selectable mode wherein the selectable mode comprises farmer
mode or scientific mode, wherein the processing in farmer mode
comprising detecting one or more parameters threshold breaching and
transmitting an alert to an end user and wherein the processing in
scientific mode comprising transmitting measured parameter to a remote

soil data acquisition server for analysis & related actions.

A further object of the present invention provides a standalone system for

monitoring of soil parameters which utilizes solar energy as power source.

An another object of the present invention provides user friendly mobile
application for remote monitoring, alerting and collecting the soil data for

further analysis and necessary action.
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DESCRIPTION

The embodiments of the present invention will be described in detail with
reference to the accompanying drawings. However, the present invention
is not limited to the embodiments. The present invention can be modified
in various forms. The embodiments of the present invention are only
provided to explain more clearly the present invention to the ordinarily
skilled in the art of the present invention. In the accompanying drawings,

like reference numerals are used to indicate like components.

The present invention provides a system for remote and real-time
monitoring of location specific parameters such as soil moisture, soil
temperature, soil pH, Soil EC, ambient temperature, light and water Level.
The system of present invention is a cost effective integrated solution to
the farmers and scientists or researchers for precision agriculture or

horticulture communicating in multiple ways.

FIG. 1 is a schematic block diagram illustrating a system for wireless
monitoring of plurality of landscape sites for agriculture or horticulture in
accordance with one or more embodiments of the present invention. The
system (100) includes a soil sensor network(s), a soil sense unit (10), a
communication device (103) and Data acquisition server (104). The soil
sensor network(s) comprises various sensor nodes (11, 12, 13, 14 & 15)
or sensors for monitoring soil parameters such as soil moisture,
temperature, pH, ambient temperature, light and water level. In a preferred
embodiment one or more sensors has capability of measuring two or more
parameter simultaneously such as moisture and water level at a landscape
site. The sensor nodes communicate with sense unit (10) through wired or
wireless profile and send measured parameters in analogue signal. The
soil sense unit stores these various soil parameters value in a local
memory for further processing. The soil sense unit (10) processes the

measured parameter and transmit to a remote user based on a predefined
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selectable mode. The soil sense unit (10) of present invention is
configured to operate in two modes first in farmer mode and second is
scientific mode. In the farmer mode selection, the sense unit (10), process
the sensed parameters and compares it with pre-defined threshold value
limit specified by user. In any situation when sense unit (10) identifies any
threshold breach it transmits a notification in a form of text or SMS alert to
the communication device (103) of user via network (102). In scientific
mode selection, the sense unit (10) transmits measured data in digital form
to the data acquisition server (104) via network (102).The Data acquisition
server (104) at a remote location from various landscape sites stores this
information for further statistical analysis and monitoring by researchers

and scientists.

FIG. 2 illustrates a soil sense unit (200) block diagram according to the
preferred embodiment of the present invention. The soil sense unit (200)
comprises a processing unit as computing environment (201), a display
(205), memory module (202) and transmitting unit (207). The soil sense
unit of present invention employs a solar-panel (2031) powered power unit
(203) for powering processor (201) and plurality of soil sensors (204) that
can sense all major soil elements such as soil pH, soil temperature, Soil
EC and soil moisture which plays an important role in crop growth. Other
parameters that can also be sensed by the system of present invention are

environment temperature, light and on field water level.

The various components of the soil parameters monitoring system of

present invention which is described above are explained herein detail.

An important component of the system of the present invention for
remotely monitoring soil parameters consists of soil sensors (204) that
can sense soil moisture, temperature, Soil EC and pH value. It also

includes elements that can measure the environmental temperature and
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light. These sensors when inserted into the field, sense the moisture,
temperature, Soil EC and pH of the soil simultaneously and the sensed
information is measured as raw voltage which is further processed to

display the resultant as desired by the user.

The next major component of the system of the present invention is
sense unit (200) which includes a processor for creating a computing
environment (201) consisting of the low cost, small sized microcontroller
based SoC that receives the analogue raw voltage as sensed by the soil
sensors (204) and converts it into digital form with on board analogue to
digital converter. The information in digital form is further processed for
sending to display unit (205) for displaying of the same on LCD or TFT.
The computing environment (201) also consists of an application
software that does the necessary processing for calibration, conversion of
raw data into meaningful information, storage of data into main memory

etc.

The sense unit (200) further includes a memory module (202) that stores
the processed data into its data storage with some lightweight database.
The transmitting unit (207) provides multiple wired or wireless interfaces
with the external remote location. In order to transfer the processed
information to the end user situated at a remote location, there is a
communication mechanism, which communicates over Bluetooth or GSM
or ZigBee communication technology over Mobile App wirelessly and
through USB interface for direct transfer as per need. The soil sense unit
(200) of present invention operates in two user selectable modes i.e.

farmer mode and scientific mode as described later in detail.

Fig. 3 illustrates the work flow of the soil sense unit (200) according to an
embodiment of present invention. The soil sense unit receives plurality of

measured soil parameters signal at step (301) from plurality of sensors
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installed at a landscape site and processes the measured parameters at
step (302) and stores the value in local memory. The sense unit is
configured to operate in preferred user selectable mode at step (303)
where the selectable mode comprises farmer mode or scientific mode. In
farmer mode one or more parameters threshold breaching is detected at
step (3031) and an alert at step (3032) is transmitted to an end user in
the form of a text message to his communication device. In scientific
mode measured parameter is transmitted at step (3033) to a remote soil
data acquisition server and is stored in repository at step (3034) for

further analysis and monitoring by researcher or scientists.

Fig. 4 illustrates the work flow of the soil sense unit (200) according to
preferred embodiment of present invention. The flow chart illustrates soil
sense unit installed at a landscape site at step (401) to communicate with
a central repository server, sensors, and user's communication device
such as smart phone etc. In a preferred embodiment, present invention
provides a smart phone application to be installed in user's smart phone
device for communication with the soil sense unit and central repository
server. The soil sense unit communicates with sensors installed at
different location in landscape sites and sensors transmit measured
parameters to soil sense unit through wired connection or wireless mode.
A wireless mode of communication used by sensors could be a Bluetooth
low energy mode of communication. The measured soil parameters such
as soil temperature, pH, moister etc is received at step (402) and stored
into the local memory of soil sense unit. The soil sense device of present
invention is configured to operate in two user selectable modes at step
(403) namely farmer mode and scientific mode. The first mode is farmer
mode where user is a farmer and receives information about his land
present status and alert for critical conditions. The second mode is

scientific mode where all the recorded data at soil sense unit is
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transmitted to a remote data server for storing the information for long

time forecasting or analysis by researchers.

In the farmer mode of step (431) of soil sense unit the signal received
from sensors are pre-processed and threshold value for it is identified at
step (4311). If sensed value is greater than the threshold value then the
farmer is notified at step (4313) in a form of alert about the status of land.
If sensed value is less than the threshold value, the sense unit does data
optimization & logging at local database/memory in a conventional
manner at step (4312). In a further more step at (4314) related
information or action to be performed is also transmitted to user’s mobile

device in form of message.

In the scientific mode of step (432) the soil sense unit operates either in
customized mode at step (4321) or default mode at step (4322) as
selected by the scientist or researcher for monitoring of soil parameters.
In customized mode of operation at step (4321) the information related to
soil parameters is transmitted at specified interval or time and is stored in
a remote database for statistical analysis at step (4325). In default mode
of operation all the sensed parameters are optimized and stored locally in
the memory at step (4324) and statistical analysis is performed on it at
step (4325).

The another embodiment of present invention provides a system which
monitors various soil parameters remotely and provides alerts to user for

critical condition & offers the following advantages:

It is a low cost solution for measurement of the soil parameters remotely in

real-time.
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It is a compact solar powered standalone system which integrates various
sensing elements or sensors to continuously and remotely monitor key soll
elements such as soil moisture, soil temperature, soil pH, ambient

temperature, light and water level required for precision agriculture.

The system of the present invention is suited for all weather conditions and
operates in two different modes to meet the requirements of the farmers

and the researchers as well.

The system of the present invention provides real-time data logging for
storing and retrieving various soil parameters and also has provision for

setting schedules of soil data acquisition.

The system of the present invention provides user with alerts for critical
conditions and on threshold breach.

The system of the present invention also provides user to easily access
acquired data, data storage and further processing through Mobile App

user interface.

In the claims, the word “comprising” does not exclude other elements or
steps, and the indefinite article “a” or “an” does not exclude a plurality. A
single element or other unit may fulfil the functions of several items recited
in the claims. The mere fact that certain measures are recited in mutually
different dependent claims does not indicate that a combination of these

measures cannot be used to advantage.

The present invention can be implemented in any convenient form, for
example using dedicated hardware, or a mixture of dedicated hardware
and software. The present invention may be implemented as computer

software implemented by one or more networked processing apparatuses.

10
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The network can comprise any conventional terrestrial or wireless
communications network, such as the Internet. The processing
apparatuses can compromise any suitably programmed apparatuses such
as a general purpose computer, personal digital assistant, mobile
telephone (such as a Wireless Application Protocol (WAP) or 3G-
compliant phone) and so on. Since the present invention can be
implemented as software, each and every aspect of the present invention
thus encompasses computer software implementable on a programmable

device.

The computer software can be provided to the programmable device using
any storage medium or carrier medium for storing processor readable
code such as a flexible disk, a compact disk read only memory (CD-ROM),
a digital versatile disk read only memory (DVD-ROM), DVD recording
only/rewritable (DVD-R/RW), electrically erasable and programmable read
only memory (EEPROM), erasable programmable read only memory
(EPROM), a memory card or stick such as USB memory, a memory chip,
a mini disk (MD), a magneto optical disc (MO), magnetic tape, a hard disk
in a server, a solid state memory device or the like, but not limited to
these.

The hardware platform includes any desired kind of hardware resources
including, for example, a central processing unit (CPU), a random access
memory (RAM), and a hard disk drive (HDD). The CPU may be
implemented by any desired kind of any desired number of processor. The
RAM may be implemented by any desired kind of volatile or non-volatile
memory. The HDD may be implemented by any desired kind of non-
volatile memory capable of storing a large amount of data. The hardware
resources may additionally include an input device, an output device, or a
network device, depending on the type of the apparatus. Alternatively, the

HDD may be provided outside of the apparatus as long as the HDD is

11
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accessible. In this example, the CPU, such as a cache memory of the
CPU, and the RAM may function as a physical memory or a primary
memory of the apparatus, while the HDD may function as a secondary

memory of the apparatus.

In the above-described example embodiment, a computing environment
can be created using a computer used with a computer-readable program,
described by object-oriented programming languages such as C++, Java
(registered trademark), JavaScript (registered trademark), Perl, Ruby,
Python or legacy programming languages such as machine language,
assembler language to control functional units used for the apparatus or
system. For example, a particular computer (e.g., personal computer, work
station) may control information processing apparatus or an image
processing apparatus using a computer-readable program, which can
execute the above-described processes or steps. In the above described
embodiments, at least one or more of the units of apparatus can be
implemented in hardware or as a combination of hardware/software
combination. In example embodiment, processing units, computing units,
or controllers can be configured using various types of processors, circuits,
processing devices, processing circuits or the like such as a programmed
processor, a circuit, an application specific integrated circuit (ASIC), used
singly or in combination. A circuit is a structural assemblage of electronic
components including conventional circuit elements, integrated circuits
including application specific integrated circuits, standard integrated
circuits, application specific standard products, and field programmable
gate arrays. Further, a circuit includes central processing units, graphics
processing units, and microprocessors, which are programmed or
configured according to software code. A circuit does not include pure
software, although a circuit does include the above-described hardware

executing software.

12
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In the present invention all references of device may be assumed as
communication device interchangeably and includes mobile phone, phone
device, tablets, portable device and computing device. Further, terms like
“server” “system” and “platform” are used interchangeably and

synonymously throughout this document.

Numerous additional modifications and variations are possible in light of
the above teachings. It is therefore to be understood that within the scope
of the appended claims, the disclosure of the present invention may be
practised otherwise than as specifically described herein. For example,
elements and/or features of different examples and illustrative
embodiments may be combined each other and/or substituted for each

other within the scope of this disclosure and appended claims.

13
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We Claim:
1. A system for monitoring soil parameters for precision agriculture or
horticulture of plurality of landscape sites, comprising:
a soil sensor network, at each of the plurality of landscape
sites, the soil sensor network comprising plurality of sensor
nodes for performing real-time measurement of one or more
soil parameters simultaneously;
a soil sense unit coupled to the soil sensor network for
processing each sensor node measured signal output,
wherein the soil sense unit comprising:
a processor for processing said signal output from
sSensors;
a memory module for storing measured parameters
and threshold values of one or more soil parameter;
a display screen coupled to processor for displaying
said processed one or more sensor signal output; and
a transmitting module coupled to the processor for
transmitting processed signal output;
a soil data acquisition server located remotely from the
plurality of landscape sites, said server wirelessly coupled
with the transmitting module, for storing and monitoring of

transmitted soil sensed parameters of landscape site.

2. The system as claimed in claim 1, wherein the processing of signal
comprises converting of sensor nodes measured signal output into

digital form for further transmission or displaying purposes.
3. The system as claimed in claim 1, wherein soil sensor network

comprises soil sensor such as soil moisture, temperature, pH,

ambient temperature, light and water level sensor.

14
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10.

11.

The system as claimed in claim 1, wherein the soil sense unit
compares measured parameters with threshold value and send
alert to remote communication device on threshold breach of the

one or more soil sensed parameter.

The system as claimed in claim 1, wherein soil sensor nodes
communicates with soil sense unit over Bluetooth low energy

profile.

The system as claimed in claim 1, wherein soil sense unit further

comprises a solar panel power system.

The system as claimed in claim 1, wherein soil sense unit further
communicates with plurality of communication devices via

transmitting unit.

The system as claimed in claim 1, wherein communication with the
transmitting unit of soil sense unit and remote sites comprises

communicating via the Internet or a cellular network.

The system as claimed in claim 1, wherein communicating with the
plurality of communication devices comprises communicating via

the Internet or a cellular network.

The system as claimed in claim 1, wherein soil sense unit further
comprises responding to queries from at least one end-user with
short text messages (SMS), web pages, or screens to be displayed
on a cell phone application.

The system as claimed in claim 1, wherein communicating with the

soil sense unit comprises communicating, between the server

15
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12.

13.

14.

system and the at least one gateway at each of the plurality of sites,
using a GPRS network, an Edge network, a 3G network, a UMTS
network, a cellular network, a wireless broadband data

communication service, or WiMAX.

The system of as claimed in claim 1, wherein soil data acquisition
server can be accessed by an application program installed on a

communication device.

A method for monitoring soil parameters for precision agriculture or
horticulture of plurality of landscape sites, comprising:
receiving, by soil sense unit, one or more measured soll
parameters signal from plurality of sensors at a landscape
sites; and
processing, by soil sense unit, said one or more measured
parameters, in a preferred selectable mode, wherein the
selectable mode comprises farmer mode or scientific mode,
wherein the processing in farmer mode comprising
detecting one or more threshold breaching and transmitting a
alert to an end user; and
wherein the processing in scientific mode comprising
transmitting measured parameter to a remote soil data

acquisition server.

The method as claimed in claim 13, wherein the measurement of
the at least one soil parameter further comprising: measuring with
the sensor at least one of a moisture content level of the soil, a
potential hydrogen (pH) level of the soil, a temperature level of the

soil, and an intensity level of light that reaches the soil.

16



5 15. The method as claimed in claim 13, wherein soil data acquisition
server can be accessed by an application program installed on a

communication device.

Dated this 18" day of January, 2016

RASHMI TYAGI
AGENT FOR APPLICANT
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ABSTRACT
SOIL MULTI-PARAMETERS REMOTE MONITORING AND ALERTING
SYSTEM

The present invention provides a system and method for real-time
monitoring of soil parameters and alerting for critical conditions. The
system includes multiple sensors for detection of key soil parameters such
as temperature, moisture, EC and soil pH simultaneously, a processing
unit for processing of raw data received from sensors and providing results
in digital form which is transmitted through wireless media
(Bluetooth/GSM/ZigBee) to end user or to a remote monitoring data
logging server. The server keeps the record of all data received and alert

farmer and/or scientist about the current status of soil parameters.

18
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THE PATENTSACT, 1970
(39 of 1970)
&
THE PATENT RULES, 2003
STATEMENT AND UNDERTAKING UNDER SECTION 8
(See section 8; rule 12)

We, INDIRA GANDHI DELHI TECHNICAL UNIVERSITY FOR WOMEN of Kashmere Gate,
New Delhi-110006, India, hereby declare:

(1) that we have not made any application for the same/substantially the same invention
outside India.

(i) that the rights in the application(s) has/have been assigned to none.

that we undertake that up to the date of grant of the patent by the Controller, we would
keep him informed in writing the details regarding corresponding applications for patents
filed outside India within three months from the dates of filing of such applications.

Dated this 17" day of January 2015

Name: RASHMI TYAGI
(IN/PA-1594)
AGENT FOR THE APPLICANT

To,

The Controller of Patents

The Patent Office,

Intellectual Property Office Building,
Plot No. 32, Sector 14, Dwarka,
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FORM 2
THE PATENTS ACT, 1970
(39 of 1970)
&
THE PATENTS RULES, 2003
PROVISIONAL SPECIFICATION
(Section 10 & Rule 13)

“SOIL MULTI-PARAMETERS REMOTE MONITORING AND ALERTING
SYSTEM”
INDIRA GANDHI DELHI TECHNICAL UNIVERSITY FOR WOMEN
INDIAN
Kashmere Gate, New Delhi-110006, India

The following specification describes the invention.
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FIELD OF THE INVENTION

The present invention relates to a system and method for remote monitoring of
multiple soil parameters in real-time. More particularly, the invention relates to
soil sensing using multi mode, multi parameters and multi communication
(M3SS) technology for remote monitoring of multiple soil parameters in real-time
and providing alert to user for critical conditions and provides the necessary

information about the soil to researchers.

BACKGROUND OF THE INVENTION

Majority of the prior art devices or instruments measures either of any one soil
parameter such as soil temperature, moisture soil electrical conductivity (EC) &
pH any two. Further these instruments for measurement of soil moisture and
temperature provides the data in analogue form and only few gives digital data.
Also, most of available soil pH meters are electrode based and provides the data
in analogue form and only few gives digital output. The existing systems operate
only in one mode and mostly have no provision for multi mode communication

with user friendly mobile app.

Thus there is a need for a system which can overcome the disadvantages of prior
art. Therefore, in present invention a system & method for remote monitoring in
real-time of multiple soil parameters is provided that will operate in two different
modes to facilitate the researchers and farmers specific requirements. The
system of present invention is integrated & compact for monitoring various soil
parameters and has potential application in field of precision agriculture and

research with 10T.

BRIEF DESCRIPTION OF THE DRAWINGS
Other objects, features, and advantages of the present invention will be apparent
from the following description when read with reference to the accompanying

drawings.

FIG. 1 illustrates a system block diagram according to the preferred embodiment

of the present invention;
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FIG. 2 illustrates architecture of M3SS according to the preferred embodiment of

the present invention;

FIG. 3 illustrates a flow-diagram of M3SS work flow according to the preferred

embodiment of the present invention.
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DESCRIPTION

The embodiments of the present invention will be described in detail with
reference to the accompanying drawings. However, the present invention is not
limited to the embodiments. The present invention can be modified in various
forms. The embodiments of the present invention are only provided to explain
more clearly the present invention to the ordinarily skilled in the art of the present
invention. In the accompanying drawings, like reference numerals are used to

indicate like components.

The present invention provides a system for remote and real-time monitoring of
location specific parameters such as soil moisture, soil temperature, soil pH, Soil
EC, ambient temperature, light and water Level. The system of present invention
is a cost effective integrated solution to the farmers or scientists or researchers

for precision agriculture or horticulture communicating in multiple ways.

The system of present invention is solar-powered and employs low cost
processor and multi-sensors that can sense all major soil elements such as soil
pH, soil temperature, Soil EC and soil moisture which plays an important role in
crop growth. Other parameters that can also be sensed by the system of present

invention are environment temperature, light and on field water level.

The system of the present invention comprises of following components:
a. Soil Sensors: This unit consists of sensors that can sense soil moisture,
temperature, Soil EC and pH value. It also consists of elements that can
measure the environmental temperature and light. These sensors when
inserted into the field, sense the moisture, temperature, Soil EC and pH
of the soil simultaneously and the sensed information is measured as
raw voltage which needs further processing to display the resultant as

desired by the user.

b. The next major component of the M3SS is soil parameters remote
monitoring & alerting system. Its computing environment consists of the
low cost, small size microcontroller based SoC that receives the analog

raw voltage as sensed by the sensors and converts it into digital form
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with on board analog to digital converter. The information in digital form
is further processed for sending the processed information to display unit
for display of same on LCD or TFT. The computing environment also
consists of an application software that does the necessary processing
for calibration, conversion of raw data into meaningful information,
storage of data into main memory etc. It is the most critical and integral
part of present system. The system of present invention operates in two

modes i.e. scientist/researcher mode and farmer mode where:

Farmer Mode: Farmer will get necessary information and various
alerts about the soil for necessary action.

Scientist/researcher Mode: Comprises of default and
customized information mode where depending upon the
requirement either entire sensed information or the data at
various intervals of time in a specific day, time can be captured
transmitted wirelessly through mobile App or direct transfer
through USB.

The third component is the main memory that stores the processed data

into its data storage with some lightweight database.

In order to transfer the processed information to the end user situated at
a remote location, there is a communication mechanism, which
communicates over Bluetooth (BT) and GSM communication technology
with Mobile App wirelessly and through USB interface for direct transfer

as per need.

Another important component of present system is the energy or power
source that is a solar panel in the product. The solar panel makes the

product a standalone system.

M3SS provides user friendly mobile application for remote monitoring
controlling and collecting the soil data for further analysis and necessary

action.
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The system of present invention which monitors various soil
parameters remotely and provides alerts to user for critical condition

offers the following advantages:

It is a low cost solution for measurement of the soil parameters remotely

in real-time.

It is a compact Solar powered standalone system which integrates
various sensing elements or sensors to continuously and remotely
monitor key soil elements such as soil moisture, soil temperature, soil pH,
ambient temperature, light and water level required for precision

agriculture.

It is suited for all weather conditions and operates in two different modes

to meet the requirements of the farmers and the researchers as well.

The system provides real-time data logging for storing and retrieving
various soil parameters and also has provision for setting schedules of

soil data acquisition.

The system provides user with alerts for critical conditions and on

threshold breach.

It also provides user to easily access acquired data, data storage and

further processing through Mobile App user interface.
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ABSTRACT

SOIL MULTI-PARAMETERS REMOTE MONITORING AND ALERTING

SYSTEM

The present invention provides a system and method for real-time monitoring of

soil parameters and alerting for critical conditions. The system includes multiple

sensors for detection of key soil parameters such as temperature, moisture, EC

and soil pH simultaneously, a processing unit for processing of raw data received

from sensors and providing results in digital form which is transmitted through

wireless media (Bluetooth/GSM) to end user or to a remote monitoring data

logging server. The server keeps the record of all data received and alert farmer

and/or scientist about the current status of soil parameters.
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AMENDED

ABSTRACT
SOIL MULTI-PARAMETERS REMOTE MONITORING AND ALERTING
SYSTEM

The present invention provides a system (100) and method for real-time
remote monitoring of multiple soil parameters and alerting for critical
conditions. The system includes a soil sensor network (104) comprising
multiple sensor nodes at the landscape site for detection of key soil
parameters such as temperature, moisture, EC and soil pH
simultaneously, a soil sense unit (200) for processing of raw data received
from sensor nodes and providing results in digital form which is displayed
on a screen (205) and transmitted through a wireless media
(Bluetooth/GSM/ZigBee) to end user or to a remote monitoring data
logging server (104). The server (104) keeps the record of all data
received and sends information about present status of the site and also
an alert for critical conditions to the user upon breach of predefined

threshold value.
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We Claim:
1. A system (100) for creating customizable mobile device for learning
and development comprising:
a memory database (102);
a processing unit (101) coupled to the memory database (102) storing
therein one or more instructions to be executed by the processing
unit (101);
an interfacing unit operatively coupled to processing unit (101) to
perform plurality of input/output functions simultaneously based on
one or more instructions stored in the memory database (102)
consisting plurality of multi-input/output interface different from each
other, wherein the interface unit comprises
-an application program interface (103);
-an external memory communication interface (105)
-a multiple sensors communication interface (106);
-a network communication interface (107); and

-a universal communication interface (104).

2. The system (100) as claimed in claim 1, wherein the application
program interface (103) is customizable to select one or more application

specific operating system environments.

3. The system (100) as claimed in claim 1, wherein memory interface

(105) provides communication to high speed memory devices.

4. The system (100) as claimed in claim 1, wherein sensors
communication interface (106) provides communication with one or more
sensors selected from the group consisting of health sensor, environment
sensors, safety sensors and activity sensors such as proximity sensor,
accelerometer sensor, gyroscope, light sensor, GPS, and fingerprint

Sensors.

16
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5. The system (100) as claimed in claim 1, wherein the universal
communication interface (104) provides communication to plurality of
input/output devices selected from the group consisting of touch screen,

display, keyboard, speaker, microphone and camera.

6. The system (100) as claimed in claim 1, wherein the network
communication interface (107) provides communication with one or more
communication technology selected from the group consisting of
Bluetooth, Wi-Fi, GSM, ZigBee, UART, USB, SPI and I12C.

Dated this 28™ day of January, 2016

RASHMI TYAGI

IN/PA-1594
AGENT FOR APPLICANT
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FORM 2
THE PATENTS ACT, 1970
(39 of 1970)
&
THE PATENTS RULES, 2003
COMPLETE SPECIFICATION
(Section 10 & Rule 13)

“A SYSTEM FOR BUILDING, CUSTOMIZING SOFTWARE AND
HARDWARE INTERFACES OF SMARTPHONE”

INDIRA GANDHI DELHI TECHNICAL UNIVERSITY FOR WOMEN
INDIAN
Kashmere Gate, New Delhi-110006, India

The following specification describes the invention and the manner in

which it is to be performed.
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FIELD OF THE INVENTION

The present invention relates to the field of smartphone development.
More particularly, the invention relates to a method and system for
enabling a unified platform capable of customizing hardware and operating

system for building smartphone.

BACKGROUND OF THE INVENTION

There exists today a wide variety of small, typically handheld, electronic
appliances known generally as mobile internet devices or smartphones. In
the current state of the art, all such devices are designed by their
manufacturers to include a variety of hardware capabilities to address as
many potential end users as possible. Similarly, manufacturers determine
the form factor, that is, the size, shape, weight, color, and other physical
attributes, of each product, with the goal to satisfy the greatest possible
number of users with the fewest specific combinations. Finally,
manufacturers configure the operating software of their devices to provide
a variety of functions such that a particular function or related group of
functions is performed in exactly the same way on as many device models

as possible.

The practice of limiting the number of hardware and software combinations
benefits the device manufacturers by reducing the complexity of the
various systems and procedures they use for product development,
manufacturing, sales, and customer support. However, current and
emerging mobile devices provide a great deal of programmability through
the provision of software applications, or “apps”. These apps allow people
to add a wide variety of software functionality to their mobile devices but
do not in general provide the ability to tune the base operating software of

a particular class of mobile device.
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Further, add-on software apps inherently cannot offer any ability to change
the specific hardware built into a mobile device. While most mobile devices
provide connectors and slots for adding or connecting hardware modules
that provide optional capabilities, and coupled with software apps these
hardware add-ons can be quite sophisticated, here too this practice is

limited to adding modules that aren’t in the base device.

Finally, neither add-on software apps nor plug-in hardware modules offer
any ability to change the form factor of a device completely. End users
with a variety of special needs are generally left unsatisfied by the

available options.

Further, other development kits available allows to customize, create
and/or modify either software or hardware so as to make the device
compatible for any new feature or to develop an improved product. What is
needed, then, is system where end users or others acting on behalf of a
group of end users may create personal or custom configurations of

mobile devices or modify an existing one.

Accordingly, it would be advantageous to have an improved development
system for experimenting with every concept of mobile computing so as to

build and innovate new products.

Thus, considering all these facts the present invention provides an
integrated development system having improved flexibility, reduced cost,
and reduced associated workload that facilitates the user or others for
improved optimization, greater configurability and customization of both
hardware and software components.

SUMMARY

An object of the present invention provides a system for creating

customizable mobile device for learning and development comprising, a
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memory database, a processing unit coupled to the memory database
storing therein one or more instructions to be executed by the processing
unit, an interfacing unit operatively coupled to processing unit to perform
plurality of input/output functions simultaneously based on one or more
instructions stored in the memory database, the interface unit comprising
plurality of multi-input/output interface different from each other, wherein
the interface unit further comprises an application program interface, an
external memory communication interface, a multiple sensors
communication interface, a network communication interface and a

universal communication interface.

Another object of the present invention provides a system for creating
customizable mobile device for learning and development comprising, a
memory database, a processing unit operatively coupled to memory
database for executing one or more instruction stored therein and a multi-
input/output interface for providing communication with one or more
smartphone operating system, network communication technology,

sensors and I/O devices.

A further object of the present invention provides a system which allows
the user to create any application or choose the already created
experiments from the provided list to run and test the concepts for
necessary understanding and analysis specific to the mobile computing,
embedded systems, sensor interfacing and wired/wireless communication

protocols.

Another object of the present invention provides a system for performing
several experiments to demonstrate the concepts in real environment
related to such as but not limited to language C & Python programming,
socket & shell programming, sensor networks, mobile communication,

databases, embedded systems, etc. and manual or in book or CD form
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“‘How to create the experiments with step by step procedure” as an unified
integrated solution. A web based add-on complimentary material or

projects are also provided online free of cost to users.

BRIEF DESCRIPTION OF THE DRAWINGS
Other objects, features, and advantages of the present invention will be
apparent from the following description when read with reference to the

accompanying drawings.

FIG. 1 illustrates basic architecture and various components of
development system according to a preferred embodiment of the present

invention;

FIG. 2 illustrates primary components layout of development system

according to a preferred embodiment of the present invention;

FIG. 3 illustrates flow diagram of development system according to a
preferred embodiment of the present invention;

FIG. 4 illustrates booting process sequence diagram of development

system according to a preferred embodiment of the present invention.
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DESCRIPTION

The embodiments of the present invention will be described in detail with
reference to the accompanying drawings. However, the present invention
is not limited to the embodiments. The present invention can be modified
in various forms. The embodiments of the present invention are only
provided to explain more clearly the present invention to the ordinarily
skilled in the art of the present invention. In the accompanying drawings,

like reference numerals are used to indicate like components.

The present invention provides a mobile device, smartphone development
system for real-time designing, interfacing & programming of the various
components of smartphone. The system of present invention can be used
as an experimental kit for experimenting each and every concept of mobile
computing, embedded systems, sensors and communication networks as
an integrated approach such that creation of new devices, operating
software packages, and applications can be accelerated by incorporation

or customization of existing items or components thereof.

The development system of present invention includes real hardware,
software, sensing and communicating components to build a smartphone.
Thus it provides three dimensional freedom to end users and others, such
as branding organizations, support personnel, students & developers to
modify or interface any hardware, build or customize the operating system

and to develop the applications specific to their needs.

Accordingly, the system of present invention integrates the real mobile
components such as TFT, LCD, LED, MPU, GPS, GSM, Bluetooth,
ZigBee, Wi-Fi, Multimedia, Camera, Sensors, Buzzers, MyOS, Graphical
User Interface (GUI), software and learning material in book form both in
hard as well soft copy as a complete integrated solution. Thus, it not only

provides the freedom to modify, customize and create operating system,
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hardware and the application development as per requirement but also
acts as a demonstration or experimental platform for various wired (UART,
USB, SPI and 12C) and wireless (BT, ZigBee, GSM, Wi-Fi and GPS)

communication protocols.

FIG. 1 illustrates architecture block diagram of system according to a
preferred embodiment of the present invention. The system (100) includes
a processing unit (101), a memory database (102) and interface unit (not
shown) of processing unit which couples the processor with and/or to the
various communication interface such as I/O interface (104), memory
interface (105), sensory interface (106), communication interface (107)
and Application/OS interface (103).

According to an embodiment of present invention the processing unit (101)
is a computing platform to perform all customized operation, which
comprises a processor and an interface unit for communication with
plurality of application specific communication interface. The processing
unit (101) communicates with various interfaces that can be selected from
one or more group, for example, an application interface which provides
access to Android OS environment, Linux OS environment, Windows and
Mac OS environment and other application operating system
environments to create a customized operating system and to learn the
effect of newly created OS environment on a mobile device or smartphone

operation.

The 1/O interface (104) allows connection to such as but not limited to the
speaker, microphone, buzzer, camera, touch screen, display, user
interface, keyboard and other input/output devices. The memory interface
(105) provides connection with one or more high speed memory RAM
required to be used in the customized smartphone platform such as
SDRAM, DRMA and SD CARD/FLASH. The sensor interface (106)
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provides communication to application specific sensors such as health
sensors, environment sensors, safety sensors and device activity sensors,
etc. The communication interface (107) provides connection to one or
more network communication technology but not limited to Bluetooth, Wi-
Fi, GSM, ZigBee, UART, USB, SPI and I12C.

In an embodiment of present invention a customized mobile device or
smartphone is provided in which one or more hardware element and/or
software element can be selected according to user need to create a new
smartphone device, application software and testing environment for

further development.

FIG. 2 illustrates layout of primary components of development system
according to a preferred embodiment of the present invention. Here the
figure illustrates different hardware component used in the development of
platform of present invention. However, the scope of present invention is
not limited to these only. The detailed description of each component and

its functioning is explained later in the specification.

FIG. 3 illustrates flow diagram of development system according to a
preferred embodiment of the present invention. The system of present
invention runs on a highly customizable operating system (MyOS) allowing
integration of multiple hardware component and software component into
a single platform. The system (300) consists of hardware element (301),
which runs on MyOS operating system. The MyOS operating system is
specifically designed for a unified platform capable of customizing
hardware and operating system for building smartphone. When system is
switched ON, hardware (301) memory is booted with operating system
(MyOS) and input/output (303) interface with one or more user selected

sensors (304) and communication technology (305) creates a customized
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phone environment for user applications (306) development and

execution.

The development system of the present invention is low cost and open
source solution for users, students, faculty and developers to experiment
and innovate new designs, products and solutions for education,
entertainment, agriculture and health application and offers following

advantages:

e Provides unique platform for integration of real mobile components
such as TFT, MPU, GPS, GSM, Bluetooth, ZigBee, Wi-Fi
Multimedia, Camera, Sensors, MyOS and Application software.

e Allows operating system customization for the kernel porting and
specific requirement.

e Uses Python as a preferred programming environment to integrate
both hardware, operating system, and the application.

e Acts as an integrated solution for sensor interfacing, programming
and mobile application development through open source tools and
technologies.

e Provides a practical integrated real platform for experimenting the
concepts of various subjects such as mobile computing, embedded

systems, sensors and communication networks.

According to an embodiment of present invention the mobile device or
smartphone development system of the present invention comprises
primarily of following components:
The one or more hardware components used in the system are described
herein:
a) Computing Platform: Raspberry Pi(R-Pi) is being used as a
preferred computing platform. It uses the Broadcom SoC with
ARM11 processor and operates at 700 MHz. It is widely used low
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b)

d)

cost platform for various product design and developments

presently.

Camera Module: This module can be used to take high definition
video, as well as stills photographs with options like time-lapse,
slow motion and video cleverness. It is a five mega pixel fixed focus
camera that supports 1080p30, 720p60 and VGA90 video modes

as well as still captures.

Touch Screen: It features a 2.8" display with 320x240, 16-bit color
pixels and a resistive touch overlay. The plate uses the high speed
SPI interface and can use the mini display as a console for

displaying text, images or video etc.

Sensors: Various sensors such as temperature, humidity,

accelerometer, smoke & pulse sensor are integrated with R-Pi.

The communication technology supported by present system may

comprise following network communication modules:

a)

b)

GSM: GSM (Global System for Mobile communications) is an
open, digital cellular technology used for transmitting mobile voice
and data services. GSM differs from first generation wireless
systems in that it uses digital technology and Time Division Multiple
Access (TDMA) transmission methods. GSM is a circuit-switched
system that divides each 200kHz channel into eight 25kHz time-

slots.
Bluetooth: Class-2 Bluetooth module with Serial Port Profile, which

can be configured as either Master or Slave, a drop-in replacement

for wired serial connections.

10
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C)

d)

e)

GPS: It provides the real time position information in NMEA format.
This data includes the complete PVT (position, velocity, time)

solution computed by the GPS receiver.

ZigBee: ZigBee is a specification for a suite of high-level
communication protocols used to create personal area networks
built from small, low-power digital radios based on an IEEE
802.15.4 standard.

Wi-Fi: It is wireless LAN based on IEEE 802.11 standard that
allows an electronic device to inter networking using 2.4 GHz UHF
and 5 GHz SHF ISM radio bands.

The application software component supported by present mobile device

development platform comprises:

a)

b)

MyOS: To meet the user requirements standard embedded Linux
kernel is optimized and configured for the intended hardware and
software, to get new functionalities and to test new features as per
application specific requirements. The MyOS is configured for
platform application however it can be recompiled, customized and

ported into the platform for a specific requirement.

Set of application programs and projects are created to experiment

the concepts of various subjects as mentioned earlier.

The present invention accordingly provides a universal development

system for experimenting the concepts of mobile computing, embedded

systems, communication protocols and networks, sensors, interfacing

peripherals as an integrated solution.

The system architecture of the present invention primarily consists of:

11
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(a) OS for customizing existing Linux, Yocto, Android OS, for creating
new OS, reducing kernel size.

(b) Hardware interfacing as per user requirement that include
application specific sensors, actuators, MIC, speaker, buzzer,
camera, display, user interface, communication module, vibrators,

I/O memory or SD card extension etc.

(c) Programming for mobile system design or for mobile application
programming (app development) using python.

According to an embodiment of the present invention on power-on
development system is booted with selected OS for the particular field
specific applications and related software and target codes. Additionally,
the system is also integrated with health, environment and safety sensors,
communication modules, camera, TFT display and touch keypad with
power adaptor status LEDs, signal outputs pins, status pins, SIM tray,
USB, VGA, HDMI, USB to UART, audio & video, camera, SPI and 12C

ports for connecting peripherals for further enhancing applications.

FIG. 4 illustrates a booting process sequence diagram of development
system according to a preferred embodiment of the present invention. The
process starts at step (401), when system is switched ON, at the time of
initialization, customized operating system (MyOS) gets loaded from card
memory into RAM at step (402). This enables loading of the kernel of
customized operating system (MyOS) in to the memory that consists of

integrated development environment (IDE) for application development.

In the claims, the word “comprising” does not exclude other elements or

steps, and the indefinite article “a” or “an” does not exclude a plurality. A

single element or other unit may fulfill the functions of several items recited

12
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in the claims. The mere fact that certain measures are recited in mutually
different dependent claims does not indicate that a combination of these

measures cannot be used to advantage.

The present invention can be implemented in any convenient form, for
example using dedicated hardware, or a mixture of dedicated hardware
and software. The present invention may be implemented as computer
software implemented by one or more networked processing apparatuses.
The network can comprise any conventional terrestrial or wireless
communications network, such as the Internet. The processing
apparatuses can compromise any suitably programmed apparatuses such
as a general purpose computer, personal digital assistant, mobile
telephone (such as a Wireless Application Protocol (WAP) or 3G-
compliant phone) and so on. Since the present invention can be
implemented as software, each and every aspect of the present invention
thus encompasses computer software implementable on a programmable

device.

The computer software can be provided to the programmable device using
any storage medium or carrier medium for storing processor readable
code such as a flexible disk, a compact disk read only memory (CD-ROM),
a digital versatile disk read only memory (DVD-ROM), DVD recording
only/rewritable (DVD-R/RW), electrically erasable and programmable read
only memory (EEPROM), erasable programmable read only memory
(EPROM), a memory card or stick such as USB memory, a memory chip,
a mini disk (MD), a magneto optical disc (MO), magnetic tape, a hard disk
in a server, a solid state memory device or the like, but not limited to

these.

The hardware platform includes any desired kind of hardware resources

including, for example, a central processing unit (CPU), a random access

13
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memory (RAM), and a hard disk drive (HDD). The CPU may be
implemented by any desired kind of any desired number of processor. The
RAM may be implemented by any desired kind of volatile or non-volatile
memory. The HDD may be implemented by any desired kind of non-
volatile memory capable of storing a large amount of data. The hardware
resources may additionally include an input device, an output device, or a
network device, depending on the type of the apparatus. Alternatively, the
HDD may be provided outside of the apparatus as long as the HDD is
accessible. In this example, the CPU, such as a cache memory of the
CPU, and the RAM may function as a physical memory or a primary
memory of the apparatus, while the HDD may function as a secondary

memory of the apparatus.

In the above-described example embodiment, a computing environment
can be created using a computer used with a computer-readable program,
described by object-oriented programming languages such as C++, Java
(registered trademark), JavaScript (registered trademark), Perl, Ruby,
Python or legacy programming languages such as machine language,
assembler language to control functional units used for the apparatus or
system. For example, a particular computer (e.g., personal computer, work
station) may control information processing apparatus or an image
processing apparatus using a computer-readable program, which can
execute the above-described processes or steps. In the above described
embodiments, at least one or more of the units of apparatus can be
implemented in hardware or as a combination of hardware/software
combination. In example embodiment, processing units, computing units,
or controllers can be configured using various types of processors, circuits,
processing devices, processing circuits or the like such as a programmed
processor, a circuit, an application specific integrated circuit (ASIC), used
singly or in combination. A circuit is a structural assemblage of electronic

components including conventional circuit elements, integrated circuits

14
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including application specific integrated circuits, standard integrated
circuits, application specific standard products, and field programmable
gate arrays. Further, a circuit includes central processing units, graphics
processing units, and microprocessors, which are programmed or
configured according to software code. A circuit does not include pure
software, although a circuit does include the above-described hardware

executing software.

In the present invention all references related to mobile device may be
assumed as mobile phone, smartphone, phone device, tablets, portable
device and computing device and may be used interchangeably. Further,
terms like “system” and “platform” are used interchangeably and

synonymously throughout this document.

Numerous additional modifications and variations are possible in light of
the above teachings. It is therefore to be understood that within the scope
of the appended claims, the disclosure of the present invention may be
practiced otherwise than as specifically described herein. For example,
elements and/or features of different examples and illustrative
embodiments may be combined each other and/or substituted for each

other within the scope of this disclosure and appended claims.
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We Claim:
1. A system (100) for creating customizable mobile device for learning
and development comprising:
a memory database (102);
a processing unit (101) coupled to the memory database (102) storing
therein one or more instructions to be executed by the processing
unit (101);
an interfacing unit operatively coupled to processing unit (101) to
perform plurality of input/output functions simultaneously based on
one or more instructions stored in the memory database (102)
consisting plurality of multi-input/output interface different from each
other, wherein the interface unit comprises
-an application program interface (103);
-an external memory communication interface (105)
-a multiple sensors communication interface (106);
-a network communication interface (107); and

-a universal communication interface (104).

2. The system (100) as claimed in claim 1, wherein the application
program interface (103) is customizable to select one or more application

specific operating system environments.

3. The system (100) as claimed in claim 1, wherein memory interface

(105) provides communication to high speed memory devices.

4. The system (100) as claimed in claim 1, wherein sensors
communication interface (106) provides communication with one or more
sensors selected from the group consisting of health sensor, environment
sensors, safety sensors and activity sensors such as proximity sensor,
accelerometer sensor, gyroscope, light sensor, GPS, and fingerprint

Sensors.
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5. The system (100) as claimed in claim 1, wherein the universal
communication interface (104) provides communication to plurality of
input/output devices selected from the group consisting of touch screen,

display, keyboard, speaker, microphone and camera.

6. The system (100) as claimed in claim 1, wherein the network
communication interface (107) provides communication with one or more
communication technology selected from the group consisting of
Bluetooth, Wi-Fi, GSM, ZigBee, UART, USB, SPI and I12C.

Dated this 28™ day of January, 2016

RASHMI TYAGI

IN/PA-1594
AGENT FOR APPLICANT
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ABSTRACT

A SYSTEM FOR BUILDING, CUSTOMIZING SOFTWARE AND
HARDWARE INTERFACES OF SMARTPHONE

The present invention relates to a system (100) and method providing a
unified platform for real time programming, designing and customizing
smartphone hardware and software (OS) component for the purpose of
experimenting, developing and learning various concept of mobile
computing environment. The platform (100) includes a processing unit
(101) for controlling and managing the operation of one or more interface
controllers. The one or more interface controller comprise memory
interface (105), communication interface (107), input/output interface
(104), sensor interface (106), application programming interface (103) for

application programming and operating system customization.
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Form-5 to overcome objection in FER on 13/09/2020 along with the Petition.

We, therefore, humbly request that irregularity with regard to filing Form-5 may be
condoned.

Thanking you,

Sincerely Yours,

Rashmi Tyagi
IN/PA-1594
Agent for Applicant

250, Street No. 06, New Colony Kerhera,
Mohan Nagar, Ghaziabad, Uttar Pradesh-201007

Contact: 9968284766
Email: rashmi.tyagi@hotmail.com
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Dear Sir,

Re: Indira Gandhi Delhi Technical University for Women
Indian Patent Application No.: 249/DEL/2015
e-Filed: January 28, 2015
Title: A System for Building, Customizing Software and Hardware Interfaces
of Smartphone

We are submitting herewith petition for condoning delay in filing Form-1 towards Proof of
Right. The Applicant has rectified the irregularity occasioned by filing Form-1 to overcome
objection in FER on 13/09/2020 along with the Petition.

We, therefore, humbly request that irregularity with regard to filing Form-1 may be
condoned.

Thanking you,

Sincerely Yours,

Rashmi Tyagi
IN/PA-1594
Agent for Applicant

250, Street No. 06, New Colony Kerhera,
Mohan Nagar, Ghaziabad, Uttar Pradesh-201007

Contact: 9968284766
Email: rashmi.tyagi@hotmail.com
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The Controller of Patents,
The Patent Office, at New Delhi
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Date: 13 September 2020
Our reference: FER/249DEL2015

To
The Controller of Patents
The Patent Office, at New Delhi
Kind attention of: Ms. Anjali
Controller of Patents
Last Date: 13 September 2020

Dear Sir,
Re:
Applicant . Indira Gandhi Delhi Technical University for Women
Application No. . 249/DEL/2015
Filed on ;28 January 2015
Title . A System for Building, Customizing Software and Hardware

Interfaces of Smartphone

This is further to the First Examination Report (FER) issued on 13 March 2020 in respect of
the above-mentioned patent application. The Applicant, herein, submits response to all the
objections raised in the FER. The last date to put the patent application in order for grant is
13 September 2020.

RESPONSE TO THE FER

Summary of Amendments:

1. Applicant humbly submits that the Originally filed claims 1-7 were pending at the
time of receiving the FER. The Applicant has deleted the original claim 7. The Applicant has
amended the original claims 1-6. The applicant respectfully submits that the scope of the
amended claims 1-6 falls wholly within the scope of the originally filed claims 1-7, and no
new subject matter has been added.

The applicant, therefore, respectfully requests the Learned Controller for reconsideration

of the present application in view of the forgoing amendments and following remarks.



Part-1

Obijection 1: Novelty

The Learned controller has objected the novelty of originally filed claims 1-7 in view of
document:
1. D1: US8875095B2

Applicant submits the following submissions with regard to novelty of the claimed

invention:

(i) D1 discloses a systems and methods for developing, customizing, and deploying
mobile device applications through a mobile application development and deployment
platform. Preferably, these systems and methods are implemented in an internet based
environment that allows non-technical users to build sophisticated, highly customizable
cross-platform mobile applications whereas in proposed invention a system or a platform is

provided for creating customizable mobile device for learning and development. The system

of present invention is for real-time designing, interfacing & programming of the various

components of smartphone. The system of present invention can be used as an experimental

kit for experimenting each and every concept of mobile computing, embedded systems,

sensors and communication networks as an integrated approach such that creation of new

devices, operating software packages, and applications can be accelerated by incorporation or

customization of existing items or components thereof. Further, the system of present

invention includes real hardware as well as software, sensing and communicating

components to build a smartphone. Thus it provides three dimensional freedom to end users

and others to modify or interface any hardware, build or customize the operating system and

to develop the applications specific to their needs. Hence it is novel in view of cited

document D1.

(i) According to D1 a platform is provided that allows for a high degree of
customizability and allows users to create sophisticated application through the customization
and combination of various components, such as app-types, modules, content elements, and
templates that can access features of various mobile devices and mobile operating systems.

Thus D1 is specific to development of customized mobile applications whereas the system of

proposed invention integrates the design & development of customizable handheld smart

devices. The system of proposed invention integrates the real mobile components such as
TFT, LCD, LED, MPU, GPS, GSM, Bluetooth, ZigBee, Wi-Fi, Multimedia, Camera,




Sensors, Buzzers, MyOS, Graphical User Interface (GUI), software and learning material as a

complete integrated solution.

(iii) According to D1 the platform allows users to select, input, create, customize, and
combine various content, design characteristics, and application components, such as
modules, some of which utilize features and functionality associated with various mobile

devices and mobile operating systems whereas the system of proposed invention comprises a

memory database, a processing unit coupled to the memory database and an interfacing unit.

The interface unit also comprises plurality of multi-input/output interface different from each

other, an application program interface, an external memory communication interface, a

multiple sensors communication interface, a network communication interface and a

universal communication interface. Thus, through said interfaces of proposed invention a

user customize and configure hardware & software of a mobile device. Hence the syste of

proposed invention is novel in view of cited art.

(iv) In the system of D1server 200 hosts, operates and/or provides access to a mobile
development service which can be accessed by various developers, such as non-technical
users, application designers or software developers and/or any other types of users who desire

to build and/or deploy a mobile app. In certain embodiments, the mobile development service

may be in the form of a software development environment running on server 200. In certain

other embodiments, the mobile development service may be any suitable form of hardware,

software or a combination of hardware and software that allows developers to create, modify

and/or deploy mobile apps. In certain of these embodiments, developers may access server

computer 200 through developer computer 100, as depicted in FIG. 1. Developer computer
100 may be a personal computer, laptop, tablet PC, mobile device or any other suitable
computer hardware and/or software that is capable of communicating with, and/or providing

developers with access to, server 200 whereas in the proposed invention the processing unit

(101) communicates with various interfaces that can be selected from one or more group, for

example, an application interface which provides access to Android OS environment, Linux

OS environment, Windows and Mac OS environment and other application operating system

environments to create a customized operating system and to learn the effect of newly created

OS environment on a mobile device or smartphone operation. The 1/O interface (104) allows

connection to such as but not limited to the speaker, microphone, buzzer, camera, touch

screen, display, user interface, keyboard and other input/output devices. The memory




interface (105) provides connection with one or more high speed memory RAM required to
be used in the customized smartphone platform such as SDRAM, DRMA and SD

CARD/FLASH. The sensor interface (106) provides communication to application specific

sensors such as health sensors, environment sensors, safety sensors and device activity

sensors, etc. The communication interface (107) provides connection to one or more network
communication technology but not limited to Bluetooth, Wi-Fi, GSM, ZigBee, UART, USB,
SPI1 and 12C.

(v) Further, according to D1 the platform allows users to compile, and generate a

configuration file for, the mobile application that can be distributed to end users for execution

on various mobile devices and mobile operating systems. When the mobile application is
installed on, or executed by the mobile device, the configuration file may enable the retrieval

of various data associated with the mobile application whereas in the proposed invention a

customized mobile device or smartphone is provided in which one or more hardware element

and/or software element can be selected according to user need to create a new smartphone

device, application software and testing environment for further development.

Accordingly, it is respectfully stated that the cited prior art does not teaches about
customization of a mobile device or a smartphone development system for real-time
designing, interfacing & programming of the various components of smartphone. Also the
use of the system as an experimental kit for experimenting each and every concept of mobile
computing, embedded systems, sensors and communication networks as an integrated
approach such that creation of new devices, operating software packages, and applications by
incorporation or customization of existing items or components thereof is nowhere disclosed.
Thus the system of present invention for creating customizable mobile device for learning

and development is novel.

Obijection 2: Inventive Step

The Learned controller has objected the inventive merit of originally filed claims 1-7 in
view of document:

D2: US8719781B2;

D3: US8694968B2

Applicant Submission:




It is well settled that in determining the differences between the prior art and the claims,
the question under is not whether the differences themselves would have been obvious, but
whether the claimed invention as a whole would have been obvious. To this end, a prior art
reference must be considered in its entirety, i.e., as a whole, including portions that would

lead away from the claimed invention.

Furthermore, to establish a prima facie case of obviousness, three basic criteria must be
met: (1) there must be some suggestion or motivation to modify the reference or to combine
reference teachings; (2) there must be reasonable expectation of success; and (3) the prior art
reference must teach or suggest all the claim limitations. Thus, Applicant respectfully
traverses the rejection because the approach disclosed in D2-D3 and approach claimed in the
instant application is not only different, but portions of D2-D3 upon which the Learned
Controller relied do not render the claimed invention render obvious.

Claim 1 recites:

1. A system (100) for creating customizable mobile device for learning and development
comprising:

a memory database (102);

a processing unit (101) coupled to the memory database (102) storing therein one or

more instructions to be executed by the processing unit (101);
an interfacing unit operatively coupled to processing unit (101) to perform plurality of

input/output functions simultaneously based on one or more instructions stored in the
memory database (102) consisting plurality of multi-input/output interface different
from each other, wherein the interface unit comprises

-an application program interface (103);

-an external memory communication interface (105)

-a multiple sensors communication interface (106);

-a network communication interface (107); and

-a universal communication interface (104).

Applicant submits the following submissions with regard to inventiveness of the claimed

invention:

(i) D2 discloses a universal and adaptive software development platform for data-driven

applications and a method of developing a software application configured to run on a



computing device in an adaptive fashion and independent of operating system, database

system, and presentation medium whereas_the proposed invention provides a system for

creating a customizable mobile device including customization of both hardware and

software components for learning and development. Further the system allows the user to

create any application or choose the already created experiments from the provided list to run

and test the concepts for necessary understanding and analysis specific to the mobile

computing, embedded systems, sensor interfacing and wired/wireless communication

protocols. Furthermore, the proposed invention provides a system for performing several

experiments to demonstrate the concepts in real environment related to such as but not

limited to lanquage C & Python programming, socket & shell programming, sensor networks,

mobile communication, databases, embedded systems, etc. Thus, unlike D2 the proposed

invention provides a mobile device or smartphone development system for real-time

designing, interfacing & programming of the various components of smartphone.

(i) D2 comprises the steps of using an operating system-independent computer
programming language to create the software application comprised of one or more modules;
using a persistence layer in the software application abstracting access to a database residing
on a physical storage medium wherein the persistence layer abstracting access to data records
at runtime without hardcoding specific information about each record type; using a record
management layer in the software application collecting and manipulating data record
information in the persistence layer through both an application programming interface and
one or more user interfaces and providing management functionality at runtime for a given
record type; using an adaptive presentation layer in the software application generating a
plurality of views from a single set of data models that display on a plurality of presentation
media and wherein the presentation layer auto-generating views at runtime based on the
structure of the data models such that the views reflect changes in the database; and releasing

the software application for use on one or more computing devices whereas the proposed

invention for creating a customizable mobile device includes real hardware, software, sensing

and communicating components to build a smartphone. Thus it provides three dimensional

freedom to end users and others, such as branding organizations, support personnel, students

& developers to modify or interface any hardware, build or customize the operating system

and to develop the applications specific to their needs. Further, the system of present

invention integrates the real mobile components such as TFT, LCD, LED, MPU, GPS,




GSM, Bluetooth, ZigBee, Wi-Fi, Multimedia, Camera, Sensors, Buzzers, MyOS, Graphical

User Interface (GUI), software and learning material in book form both in hard as well soft

copy as a complete integrated solution. Thus, it not only provides the freedom to modify,

customize and create operating system, hardware and the application development as per

requirement but also acts as a demonstration or experimental platform for various wired
(UART, USB, SPI and 12C) and wireless (BT, ZigBee, GSM, Wi-Fi and GPS)

communication protocols.

(iii) D2 discloses an application platform that abstracts the computing platform, the
database layer, and the rendering medium. The application platform has an application
programming interface (“API”’) which is consistent and identical on every platform making it
platform independent. The application platform also abstracts away particulars of the data
access layer to provide persistence independence. The abstraction of the database layer
includes two sub-layers. In the bottom layer database independence is achieved and a uniform
interface is exposed that treats data records (e.g. table rows) as plain objects. In the upper
data layer are constructs that facilitate automated generation of user interfaces for record
navigation and management. The resulting system provides the immediate ability to manage

database records, programmatically as well as on the user side, without the need to re-

implement the basic management tasks over and over again. Thus the disclosed invention
relates to applications that are capable of abstracting different presentation media.

Abstracting presentation media means separating software development to a maximum

degree from the medium on which it will be used, whether it is a computer desktop, a web

browser or a mobile device whereas the proposed invention does not relates to abstracting

presentation media rather it provides a system for creating customizable mobile device for

learning and development comprising a memory database, a processing unit and an

interfacing unit wherein the interfacing unit comprises plurality of multi-input/output

interface different from each other and an application program interface, an external memory

communication interface, a multiple sensors communication interface, a network

communication interface and a universal communication interface. As such proposed

invention provides a platform to perform all customized operation wherein the interfacing

unit of the proposed system communicates with plurality of application specific

communication interface and the processing unit communicates with various interfaces for

example, an application interface which provides access to Android OS environment, Linux

OS environment, Windows and Mac OS environment and other application operating system




environments to create a customized operating system and to learn the effect of newly created

OS environment on a mobile device or smartphone operation.

(iv) In the cited document D2 the disclosed platform is not dependent on the rendering
medium. This platform distinguishes itself the most in its abstraction of the rendering
medium, or presentation layer. It allows a developer to create an application once and make it
available in several presentation forms such as the desktop, the web or mobile devices with
very little added effort. This application platform enables a developer to create several
different application types in the same manner. For instance, application types may include
web applications, rich client desktop application, thin client desktop application, mobile

application, games, and server side services without any user interface whereas in the system

of proposed invention there is a universal development system for experimenting the

concepts of mobile computing, embedded systems, communication protocols and networks,

sensors, interfacing peripherals as an integrated solution. The system architecture of the

primarily consists of OS for customizing existing Linux, Yocto, Android OS, for creating

new OS, reducing kernel size, hardware interfacing as per user requirement that include

application specific sensors, actuators, MIC, speaker, buzzer, camera, display, user interface,

communication module, vibrators, /O memory or SD card extension etc. and programming

for mobile system design or for mobile application programming (app development) using

python. In the proposed invention development system is booted with selected OS for the

particular field specific applications and related software and target codes. Additionally, the

system is also integrated with health, environment and safety sensors, communication

modules, camera, TFT display and touch keypad with power adaptor status LEDs, signal
outputs pins, status pins, SIM tray, USB, VGA, HDMI, USB to UART, audio & video,

camera, SPI and 12C ports for connecting peripherals for further enhancing applications.

Accordingly, it is respectfully stated that the cited prior art does not teaches about
customization of a mobile device or a smartphone development system for real-time
designing, interfacing & programming of the various components of smartphone including

software as well as hardware.

2. D3: US8694968B2

Applicant submits the following submissions with regard to inventiveness of the claimed

invention:



(i) In D3 the mobile device development kit is provided as a web-based service for

customization and testing of mobile devices whereas the proposed invention involves the

real time mobile device development kit with 1/O interface, memory interface, network

communication technology and sensor modules and therefore provides flexibility to the users

in terms of real time customization.

(i) D3 discloses a computer-implemented method for creating, managing and
distributing a mobile device operating software package, the method comprising: receiving a
selection of at least one of a logic and data element from at least one of a shape, component,
connections, color, and label palette to add to a data and logic canvas and a user interaction
element from at least one of a graphic, widget, audio/video, or haptic palette to add to a
multimedia user interaction canvas to form a mobile device operating software package;
testing the mobile device operating software package using a generic device model testing
module; submitting the mobile device operating software package to a distribution center;
and distributing the mobile device operating software package to a mobile device whereas the

proposed invention provide a system for creating customizable mobile device for learning

and development comprising a memory database, a processing unit, an interfacing unit to

perform plurality of input/output functions simultaneously based on one or more instructions

stored in the memory database wherein the interface unit also comprises plurality of multi-

input/output interface different from each other, an application program interface, an external

memory communication interface, a multiple sensors communication interface, a network

communication interface, a universal communication interface. Therefore, the system of

proposed invention is different architecturally as well as steps involved are not disclosed in
D3.

(iii) In D3 Operating Software Package perform all desired functions available to the
user of a mobile device. For example, an Operating Software Package provide basic
telephony and address book functionality and allow nothing else, it may provide an alternate
user interface to every traditional function of a typical mobile device, or it may provide any
combination in between. Further, an Operating Software Package may incorporate specific
Applications and Application Components by design, and it may or may not permit an end
user to extend its functionality by downloading and running Applications using the

proprietary foneClay Apps system whereas in the proposed invention the development system

for customization of mobile device includes real hardware, software, sensing and




communicating components to build a customized smartphone. The proposed system

comprises a interface unit for communication with plurality of application specific

communication interface. The processing unit communicates with various interfaces for

example, an application interface which provides access to Android OS environment, Linux

OS environment, Windows and Mac OS environment and other application operating system

environments to create a customized operating system and to learn the effect of newly created

OS environment on a mobile device or smartphone operation. The 1/O interface allows

connection to such as but not limited to the speaker, microphone, buzzer, camera, touch

screen, display, user interface, keyboard and other input/output devices. The memory

interface provides connection with one or more high speed memory RAM required to be used
in the customized smartphone platform such as SDRAM, DRMA and SD CARD/FLASH.
The sensor interface provides communication to application specific sensors such as health

sensors, environment sensors, safety sensors and device activity sensors, etc. The

communication interface provides connection to one or more network communication
technology but not limited to Bluetooth, Wi-Fi, GSM, ZigBee, UART, USB, SPI and I2C.
Thus it provides three dimensional freedom to end users and others, support personnel,

students & developers to modify or interface any hardware, build or customize the operating

system and to develop the applications specific to their needs.

(iv) The system of D3 does not involve any learning platform for users whereas the

proposed invention also integrates customizable systems for users or students practical

learning and as such the students can create any customized experiment or can select an

already created experiment and test the concepts for practical understanding of various

subjects such as mobile computing, embedded systems, sensors interfacing etc. This feature

is useful for student’s enhancement.

The applicant respectfully submits that the claims 1-6 are inventive because of the at

least following differentiating features:

(i) The system of proposed invention is for creating a customizable mobile device in real
time and provides for customization of both hardware and software components to build a
completely new device or modifying the existing one as per user requirement through
multiple interfaces provided such as an application program interface, an external memory
communication interface, a multiple sensors communication interface (106), a network

communication interface and a universal communication interface.



(i) The system of proposed invention is an integrated, compact and stand alone
development system having improved flexibility, reduced cost, and reduced associated
workload that facilitates the user or others for improved optimization, greater configurability
and customization of both hardware and software components.

(ili) The proposed invention provides a practical integrated real platform for
experimenting the concepts of various subjects such as mobile computing, embedded
systems, sensors and communication networks.

(iv) The proposed provides a unique platform for integration of real mobile components
such as TFT, MPU, GPS, GSM, Bluetooth, ZigBee, Wi-Fi Multimedia, Camera, Sensors,
MyQOS and Application software.

(v) The proposed invention allows operating system customization for the kernel porting
and specific requirement.

(vi) In the proposed invention Python is used as a preferred programming environment to
integrate both hardware, operating system, and the application.

(vii) The system of proposed invention acts as an integrated solution for sensor
interfacing, programming and mobile application development.

(viii) The proposed system allows the user to create any application or choose the already
created experiments from the provided list to run and test the concepts for necessary
understanding and analysis specific to the mobile computing, embedded systems, sensor
interfacing and wired/wireless communication protocols.

(ix) The development system of the proposed invention is low cost and open source
solution for users, students, faculty and developers to experiment and innovate new designs,
products and solutions for education, entertainment, agriculture and health application.

(x) The proposed system is also used for performing several experiments to demonstrate
the concepts in real environment related to such as but not limited to language C & Python
programming, socket & shell programming, sensor networks, mobile communication,

databases, embedded systems, etc.

Accordingly, it is respectfully stated that the technical feature used to realize the
complete invention is different from the cited prior art D2 and D3 and hence makes the

proposed invention non-obvious.

Applicant respectfully submits that the amended claim 1 is not obvious over D2 and D3

since none of the references (either alone or combined) discloses ‘a system (100) for creating



customizable mobile device for learning and development comprising a memory database
(102); a processing unit (101) coupled to the memory database (102) storing therein one or
more instructions to be executed by the processing unit (101); an interfacing unit operatively
coupled to processing unit (101) to perform plurality of input/output functions simultaneously
based on one or more instructions stored in the memory database (102), the interface unit
comprises consisting plurality of multi-input/output interface different from each other,
wherein the interface unit comprises an application program interface (103); an external
memory communication interface (105); a multiple sensors communication interface (106); a
network communication interface (107); and a universal communication interface (104)’ as

defined by the claim 1.

Therefore, a skilled artisan would not modify any of the cited references with an
expectation of successfully arriving at that which is claimed as the invention because there is
no teaching or disclosure of the aforementioned features defined by amended system claim 1
and subsequent dependent claims 2-6. The dependent claims 2-6 are novel and inventive by
virtue of their dependency on claim 1.

Accordingly, it is respectfully stated that none of the cited prior arts, either taken alone or
in any combination thereof, will motivate a person ordinarily skilled in the art to arrive at the
claimed invention. The Learned Controller is, therefore, requested to reconsider and waive

the objection favorably.

Obijection 3: Non Patentability

The learned controller has objected the patentability of Claim(s) 1-7 under the provision
of clause (K) of Section 3 for the following reasons:

Without prejudice to objection U/S 2(1)(j), the subject matter of the claims as filed in the
instant application falls within scope of clause (k) of section (3) of the Patents Act, 1970 (as
amended). Therefore the invention claimed in the said claims is not patentable. In the method
claims, steps are algorithmic steps. These can be implemented by software means only which
works based on algorithms. Also system claims do not contribute in the constructional or
structural aspects of the alleged invention and the alleged contribution lies only in
algorithmic steps which make the system functional.



Applicant respectfully submits the following submissions with regard to patentability of

the claimed invention:

The Applicant believes that claims 1-6 do not represent an algorithm and are allowable
u/s 3(k) of the Patents Act, 1970. Hence, Applicant respectfully traverses the rejection and
presents the following reply:

The Manual of Patents Practice and Procedure (MPPP), with regard to Section 3(k), cites
that “Algorithms in all forms including but not limited to, a set of rules or procedures or any
sequence of steps or any method expressed by way of a finite list of defined instructions,
whether for solving a problem or otherwise, and whether employing a logical, arithmetical or

computational method, recursive or otherwise, are excluded from patentability.”

Further, with reference to revised Guidelines for Examination of Computer-related
Inventions (CRIs) published on June 30, 2017, states that “Even when the issue is related to
hardware/software relation, the expression of the functionality as a “method” is to be judged
on its substance. It is well-established that, in patentability cases, the focus should be on the
underlying substance of the invention, not the particular form in which it is claimed. The
Patents Act clearly excludes computer programmes per se and the exclusion should not be

allowed to be avoided merely by camouflaging the substance of the claim by its wording.”

Applicant respectfully states that the claimed subject matter in claims 1-6 does not

describe or relate to “a set of rules or procedures or any sequence of steps or any method
expressed by way of a finite list of defined instructions, whether for solving a problem or
otherwise, and whether employing a logical, arithmetical or computational method, recursive

or otherwise”. Instead applicant claimed invention is related to solve a technical problem of

current and emerging mobile devices providing a great deal of programmability through the
provision of software applications, or “apps”. However, these apps allow people to add a
wide variety of software functionality to their mobile devices but do not in general provide
the ability to tune the base operating software of a particular class of mobile device. Further,
add-on software apps inherently cannot offer any ability to change the specific hardware built
into a mobile device. While most mobile devices provide connectors and slots for adding or
connecting hardware modules that provide optional capabilities, and coupled with software
apps these hardware add-ons can be quite sophisticated, here too this practice is limited to
adding modules that aren’t in the base device. Finally, neither add-on software apps nor plug-

in hardware modules offer any ability to change the form factor of a device completely. End



users with a variety of special needs are generally left unsatisfied by the available options.
Moreover, other development Kits available allows only to customize, create and/or modify
either software or hardware so as to make the device compatible for any new feature or to
develop an improved product. So to overcome these existing limitations a system is proposed
where end users or others acting on behalf of a group of end users may create personal or
custom configurations of mobile devices or modify an existing one both at hardware and
software level in real-time. Accordingly, proposed system is an improved development
system for experimenting with every concept of mobile computing so as to build and
innovate new products and therefore provides an integrated development system having
improved flexibility, reduced cost, and reduced associated workload that facilitates the user
or others for improved optimization, greater configurability and customization of both

hardware and software components as compared to prior art.

Further, the applicant has included hardware limitation such as plurality of interfacing
unit including an application program interface (103), an external memory communication
interface (105), a multiple sensors communication interface (106), a network communication
interface (107), a universal communication interface (104) that implements the steps claimed
in the claims 1-6. Additionally, the proposed invention is an integrated, compact and cost-
effective solution for design and development of customizable smart devices. It is an
integrated system composed of mixture of hardware and software. The system is composed
of interconnection of database, processing unit, sensors interface unit ( sensors
communication interface that provides communication with one or more sensors selected
from the group consisting of health sensor, environment sensors, safety sensors and activity
sensors such as proximity sensor, accelerometer sensor, gyroscope, light sensor, GPS, and
fingerprint sensors), universal interface unit (universal communication interface provides
communication to plurality of input/output devices selected from the group consisting of
touch screen, display, keyboard, speaker, microphone and camera), network communication
interface (one or more communication technology selected from the group consisting of
Bluetooth, Wi-Fi, GSM, ZigBee, UART, USB, SPI and 12C). So considering the invention as

mere algorithm implemented through software is not justifiable.

Hence the claims 1-6 are allowable u/s 3(k) of the patents Act 1970. Thus, the applicant
believes that none of the claims 1-6 are directed solely towards software steps or algorithm or

sequence of computational steps. Therefore subject matter of said claims 1-6 does not fall



within scope of clause (k) of section (3) of the Patents Act, 1970 (as amended). Therefore
invention claimed in said claims 1-6 is patentable and applicant respectfully requests the

Learned Controller to waive the above objection.

Obijection 4: Unity of Invention

Claims 1-7 do not form a single inventive concept. Claims 1-6 and 7 form different set of
inventive concepts hence not allowable as a single application u/s 10(5) of the Patents Act,
1970 (as amended).

The applicant submits that original claims 7 has been deleted to form a single inventive

concept. Therefore, applicant humbly requests the Learned Controller to waive the above

objection.

Obijection 5: Sufficiency of Disclosure

The complete specification does not fully and particularly describe the invention and its
operation and the method by which it is to be performed in respect of:

The complete specification does not fully and particularly describe the invention and its
operation or use and the method by which it is to be performed. Also the complete
specification does not disclose the best method of performing the invention which is known
to the applicant and for which he is entitled to claim protection.

The applicant submits that proposed invention relates to a system for creating

customizable mobile device for learning and development comprising, a memory database, a
processing unit coupled to the memory database storing therein one or more instructions to be
executed by the processing unit, an interfacing unit operatively coupled to processing unit to
perform plurality of input/output functions simultaneously based on one or more instructions
stored in the memory database, the interface unit comprising plurality of multi-input/output
interface different from each other, wherein the interface unit further comprises an
application program interface, an external memory communication interface, a multiple
sensors communication interface, a network communication interface and a universal
communication interface.

The following paragraphs from complete specification describe the system of proposed
invention and its working in details:

Page 7; Lines 18-35 & Page 8; Lines 1-5: “According to an embodiment of present
invention the processing unit (101) is a computing platform to perform all customized

operation, which comprises a processor and an interface unit for communication with



plurality of application specific communication interface. The processing unit (101)
communicates with various interfaces that can be selected from one or more group, for
example, an application interface which provides access to Android OS environment, Linux
OS environment, Windows and Mac OS environment and other application operating system
environments to create a customized operating system and to learn the effect of newly created
OS environment on a mobile device or smartphone operation.

The 1/O interface (104) allows connection to such as but not limited to the speaker,
microphone, buzzer, camera, touch screen, display, user interface, keyboard and other
input/output devices. The memory interface (105) provides connection with one or more high
speed memory RAM required to be used in the customized smartphone platform such as
SDRAM, DRMA and SD CARD/FLASH. The sensor interface (106) provides communication
to application specific sensors such as health sensors, environment sensors, safety sensors
and device activity sensors, etc. The communication interface (107) provides connection to
one or more network communication technology but not limited to Bluetooth, Wi-Fi, GSM,
ZigBee, UART, USB, SPI and 12C.”

Page 8; Lines 24-35 & Page 9; Lines 5-6: “FIG. 3 illustrates flow diagram of
development system according to a preferred embodiment of the present invention. The
system of present invention runs on a highly customizable operating system (MyOS) allowing
integration of multiple hardware component and software component into a single platform.
The system (300) consists of hardware element (301), which runs on MyOS operating system.
The MyOS operating system is specifically designed for a unified platform capable of
customizing hardware and operating system for building smartphone. When system is
switched ON, hardware (301) memory is booted with operating system (MyOS) and
input/output (303) interface with one or more user selected sensors (304) and communication
technology (305) creates a customized phone environment for user applications (306)
development and execution. ”

Page 12; Lines 16-31: “According to an embodiment of the present invention on power-
on development system is booted with selected OS for the particular field specific
applications and related software and target codes. Additionally, the system is also
integrated with health, environment and safety sensors, communication modules, camera,
TFT display and touch keypad with power adaptor status LEDs, signal outputs pins, status
pins, SIM tray, USB, VGA, HDMI, USB to UART, audio & video, camera, SPI and 12C ports

for connecting peripherals for further enhancing applications.



FIG. 4 illustrates a booting process sequence diagram of development system according
to a preferred embodiment of the present invention. The process starts at step (401), when
system is switched ON, at the time of initialization, customized operating system (MyOS) gets
loaded from card memory into RAM at step (402). This enables loading of the kernel of
customized operating system (MyOS) in to the memory that consists of integrated
development environment (IDE) for application development.”

Therefore, applicant humbly requests the Learned Controller to consider the quoted
paragraphs from specification towards decription of best mode of working and waive the

above objection.

Objection 6: Scope

Claim(s) 1-7 does/do not define the scope of invention for which the protection is
claimed for the following reasons:

1. Words and phrases like "according to", "as recited in", "characterized in that" or
"further comprising” should not be used in claims. These words and phrases make the scope
of invention indefinite.

The Applicant submits that the original claims 1-6 are properly worded to clearly define

the invention. Therefore, applicant humbly requests the Learned Controller to waive the
above objection.

2. The technical features of the claims are not referenced with numerals in parenthesis to
enhance the intelligibility of the claims.

The applicant submits that reference numerals have been given in parenthesis wherever

necessary in claims to enhance the intelligibility of the claims. Therefore, applicant humbly
requests the Learned Controller to waive the above objection.

Part-111
Obijection 7: Formal requirements

1. Statement & Undertaking: The period within which the applicant shall file the

statement and undertaking under sub section (1) of section 8 is six months from the date of
filing the application. Annexure to Form 3 has not been filed in accordance to rule 12 (1A) of
the Patents Rules 2003 (as amended).

The applicant submits that the Form 3 was submitted online along with provisional

specification within prescribed time on January 28, 2015 which is also uploaded by IPO on

the record on January 30, 2015.



Further, Applicant also submits the petition to condone delay in filing Form 3 physically
after filing online. Furthermore, the updated Form 3 details are as follows:

(i) that applicant have not made any application for the same/substantially the same
invention outside India.

(ii) that the rights in the application(s) has/have been assigned to none.

Therefore, Applicant humbly requests the Learned Controller to take the Form 3 with

petition on the patent office records and waive the above objection.

2. Format of Specification (Rule 13):

(i) Complete specification has not been prepared following font, margin and line
numbering requirements of rule 9 of The Patent Rules, 2003 (as amended).
The applicant submits that the complete specification is amended and prepared in font,

margin and line numbering requirements of rule 9 of The Patent Rules, 2003 (as amended).

(i) Irrelevant content, like reference of foreign applications, white spaces and other
information from header and footer of the pages, has not been deleted from the Complete
Specification.

The applicant submits that the complete specification is amended and irrelevant content,

reference of foreign applications, white spaces and other information from header and footer
of the pages, has been deleted from the Complete Specification.
Therefore, Applicant humbly requests the Learned Controller to take the complete

specification on the patent office records and waive the above objection.

3. Format of Drawings: Name of applicant, number of sheets of drawings, consecutive

number of sheets and signature of applicant or his agent should be on drawings as per rule 15
of The Patent Rules, 2003 (as amended). Drawings are not submitted as per rule 15 of The
Patent Rules, 2003 (as amended).

The applicant submits that the drawing sheets are amended to include name of applicant,

number of sheets of drawings, consecutive number of sheets and signature of agent on
drawing sheets as per rule 15 of The Patent Rules, 2003 (as amended). Further, the drawings
are amended and submitted as per rule 15 of The Patent Rules, 2003 (as amended). Therefore,
Applicant humbly requests the Learned Controller to take the drawings on the patent office
records and waive the above objection.



4. Other Deficiencies:

(i) Form-5, Form-3, drawings and claims are not signed by the authorised patent agent.

The applicant submits that the Form-3, Form-5, drawing and claims duly signed by the

by the authorised patent agent are submitted. Therefore, Applicant humbly requests the
Learned Controller to take signed forms on the patent office records and waive the above
objection.

(if) Complete Address of the inventor "Suresh Chande" has not been provided.

The applicant submits that the complete address of “Suresh Chande” is as following

Address: Indira Gandhi Delhi Technical University for Women, Kashmere Gate, New
Delhi-110006, India.
Therefore, Applicant humbly requests the Learned Controller to take the updated address

on the patent office records and waive the above objection.

(iii) Proof of right has not been submitted within prescribed period (within 6 month of
the provisional specification) as mentioned u/r 10 of The Patents Rule 2003 (as amended).
The applicant submits the petition to condone delay in filing proof or right. Therefore,

Applicant humbly requests the Learned Controller to take proof of right on the patent office
records and waive the above objection.

(iv) Form-5 has not been submitted within the prescribed time period.

The applicant submits that the Form 5 was submitted online within prescribed time on
February 18, 2016 after filing complete specification dated January 28, 2016 which is also
uploaded by IPO on the record.

Further, Applicant also submits the petition to condone delay in filing Form 5 physically
after filing online.

Therefore, Applicant humbly requests the Learned Controller to take Form-5 on the
patent office records and waive the above objection.

(v) Power of Authority has not been submitted in favour of signatories to various forms.
Names of agents provided on various forms and submitted Power of Attorney are not in
accordance with those provided in the Patent Agent Register. Patent agent registration
number is not provided on submitted copy of Power of Attorney.

The applicant submits that the GPA is submitted in favour of patent agent with patent

agent registration number signed by applicant. Therefore, Applicant humbly requests the
Learned Controller to take signed GPA on the patent office records and waive the above

objection.



(vi) Necessary figures should be provided with abstract as per rule 13(7) of The Patent
Rules, 2003 (as amended).
The applicant submits that the necessary figure is provided with abstract as per rule 13(7)

of The Patent Rules, 2003 (as amended). Therefore, applicant humbly requests the Learned

Controller to waive the above objection.

In view of the above submissions, Applicant believes that the entire objections have been
met and requests the Learned Controller to allow the application to proceed for grant. In case
you require any clarifications or documents we would be pleased to provide the same on
behalf of the Applicant.

Any communication in connection with the above applications may be sent to us directly
as the agent for the Applicants. Applicant respectfully states that any decision adverse to the
Applicant in this regard should not be taken without taking the Applicant or their
representative a personal hearing on this issue.

PRAYER

It is therefore prayed that:
(a) the objections may be dropped;
(b) the application may be favorably considered for early grant; and

(c) a personal hearing may be granted in the event of any outstanding issue.

Dated this 13" day of September 2020
e Ty
RASHMI TYAGI
IN/PA-1594
AGENT FOR THE APPLICANT
To,
The Controller of Patents
The Patent Office, at New Delhi
Enclosures:
1. Claims-Clean
2. Abstract-Clean

3. Complete Specification-Clean
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Annexure 1 (Complete Specification-track, Claims-track, Drawings-track &
Abstract-track)

Annexure 2 (Form-3 duly signed by agent, Form-5 duly signed by agent)

Petition to condone delay in filing Form-3

Petition to condone delay in filing Form-5

Petition to condone delay in filing Proof of Right

GPA duly signed by applicant in favour of Agent
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FORM 2 - ‘[Formatted: Left: 4 cm, Right: 3 cm,

Top: 4 cm, Bottom: 3 cm
THE PATENTS ACT, 1970
(39 of 1970)
&
THE PATENTS RULES, 2003
COMPLETE SPECIFICATION
(Section 10 & Rule 13)

“A SYSTEM FOR BUILDING, CUSTOMIZING SOFTWARE AND
HARDWARE INTERFACES OF SMARTPHONE”

INDIRA GANDHI DELHI TECHNICAL UNIVERSITY FOR WOMEN
INDIAN
Kashmere Gate, New Delhi-110006, India

The following specification describes the invention and the manner in

which it is to be performed.
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FIELD OF THE INVENTION

The present invention relates to the field of smartphone development.
More particularly, the invention relates to a method and system for
enabling a unified platform capable of customizing hardware and operating
system for building smartphone.

BACKGROUND OF THE INVENTION

There exists today a wide variety of small, typically handheld, electronic
appliances known generally as mobile internet devices or smartphones. In
the current state of the art, all such devices are designed by their
manufacturers to include a variety of hardware capabilities to address as
many potential end users as possible. Similarly, manufacturers determine
the form factor, that is, the size, shape, weight, color, and other physical
attributes, of each product, with the goal to satisfy the greatest possible
number of users with the fewest specific combinations. Finally,
manufacturers configure the operating software of their devices to provide
a variety of functions such that a particular function or related group of
functions is performed in exactly the same way on as many device models

as possible.

The practice of limiting the number of hardware and software combinations
benefits the device manufacturers by reducing the complexity of the
various systems and procedures they use for product development,
manufacturing, sales, and customer support. However, current and
emerging mobile devices provide a great deal of programmability through
the provision of software applications, or “apps”. These apps allow people
to add a wide variety of software functionality to their mobile devices but
do not in general provide the ability to tune the base operating software of

a particular class of mobile device.
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Further, add-on software apps inherently cannot offer any ability to change
the specific hardware built into a mobile device. While most mobile devices
provide connectors and slots for adding or connecting hardware modules
that provide optional capabilities, and coupled with software apps these
hardware add-ons can be quite sophisticated, here too this practice is

limited to adding modules that aren’t in the base device.

Finally, neither add-on software apps nor plug-in hardware modules offer
any ability to change the form factor of a device completely. End users
with a variety of special needs are generally left unsatisfied by the

available options.

Further, other development kits available allows to customize, create
and/or modify either software or hardware so as to make the device
compatible for any new feature or to develop an improved product. What is
needed, then, is system where end users or others acting on behalf of a
group of end users may create personal or custom configurations of

mobile devices or modify an existing one.

Accordingly, it would be advantageous to have an improved development
system for experimenting with every concept of mobile computing so as to

build and innovate new products.

Thus, considering all these facts the present invention provides an
integrated development system having improved flexibility, reduced cost,
and reduced associated workload that facilitates the user or others for
improved optimization, greater configurability and customization of both

hardware and software components.
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SUMMARY

An object of the present invention provides a system for creating
customizable mobile device for learning and development comprising, a
memory database, a processing unit coupled to the memory database
storing therein one or more instructions to be executed by the processing
unit, an interfacing unit operatively coupled to processing unit to perform
plurality of input/output functions simultaneously based on one or more
instructions stored in the memory database, the interface unit comprising
plurality of multi-input/output interface different from each other, wherein
the interface unit further comprises an application program interface, an
external memory communication interface, a multiple sensors
communication interface, a network communication interface and a

universal communication interface.

Another object of the present invention provides a system for creating
customizable mobile device for learning and development comprising, a
memory database, a processing unit operatively coupled to memory
database for executing one or more instruction stored therein and a multi-
input/output interface for providing communication with one or more
smartphone operating system, network communication technology,

sensors and I/O devices.

A further object of the present invention provides a system which allows
the user to create any application or choose the already created
experiments from the provided list to run and test the concepts for
necessary understanding and analysis specific to the mobile computing,
embedded systems, sensor interfacing and wired/wireless communication

protocols.

Another object of the present invention provides a system for performing

several experiments to demonstrate the concepts in real environment
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related to such as but not limited to language C & Python programming,
socket & shell programming, sensor networks, mobile communication,
databases, embedded systems, etc. and manual or in book or CD form
“How to create the experiments with step by step procedure” as an unified
integrated solution. A web based add-on complimentary material or

projects are also provided online free of cost to users.

BRIEF DESCRIPTION OF THE DRAWINGS
Other objects, features, and advantages of the present invention will be
apparent from the following description when read with reference to the

accompanying drawings.

FIG. 1 illustrates basic architecture and various components of
development system according to a preferred embodiment of the present

invention;

FIG. 2 illustrates primary components layout of development system

according to a preferred embodiment of the present invention;

FIG. 3 illustrates flow diagram of development system according to a

preferred embodiment of the present invention;

FIG. 4 illustrates booting process sequence diagram of development

system according to a preferred embodiment of the present invention.
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DESCRIPTION

The embodiments of the present invention will be described in detail with
reference to the accompanying drawings. However, the present invention
is not limited to the embodiments. The present invention can be modified
in various forms. The embodiments of the present invention are only
provided to explain more clearly the present invention to the ordinarily
skilled in the art of the present invention. In the accompanying drawings,

like reference numerals are used to indicate like components.

The present invention provides a mobile device, smartphone development
system for real-time designing, interfacing & programming of the various
components of smartphone. The system of present invention can be used
as an experimental kit for experimenting each and every concept of mobile
computing, embedded systems, sensors and communication networks as
an integrated approach such that creation of new devices, operating
software packages, and applications can be accelerated by incorporation

or customization of existing items or components thereof.

The development system of present invention includes real hardware,
software, sensing and communicating components to build a smartphone.
Thus it provides three dimensional freedom to end users and others, such
as branding organizations, support personnel, students & developers to
modify or interface any hardware, build or customize the operating system

and to develop the applications specific to their needs.

Accordingly, the system of present invention integrates the real mobile
components such as TFT, LCD, LED, MPU, GPS, GSM, Bluetooth,
ZigBee, Wi-Fi, Multimedia, Camera, Sensors, Buzzers, MyOS, Graphical
User Interface (GUI), software and learning material in book form both in
hard as well soft copy as a complete integrated solution. Thus, it not only

provides the freedom to modify, customize and create operating system,
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hardware and the application development as per requirement but also
acts as a demonstration or experimental platform for various wired (UART,
USB, SPI and I12C) and wireless (BT, ZigBee, GSM, Wi-Fi and GPS)

communication protocols.

FIG. 1 illustrates architecture block diagram of system according to a
preferred embodiment of the present invention. The system (100) includes
a processing unit (101), a memory database (102) and interface unit (not
shown) of processing unit which couples the processor with and/or to the
various communication interface such as I/O interface (104), memory
interface (105), sensory interface (106), communication interface (107)
and Application/OS interface (103).

According to an embodiment of present invention the processing unit (101)
is a computing platform to perform all customized operation, which
comprises a processor and an interface unit for communication with
plurality of application specific communication interface. The processing
unit (101) communicates with various interfaces that can be selected from
one or more group, for example, an application interface which provides
access to Android OS environment, Linux OS environment, Windows and
Mac OS environment and other application operating system
environments to create a customized operating system and to learn the
effect of newly created OS environment on a mobile device or smartphone

operation.

The 1/O interface (104) allows connection to such as but not limited to the
speaker, microphone, buzzer, camera, touch screen, display, user
interface, keyboard and other input/output devices. The memory interface
(105) provides connection with one or more high speed memory RAM
required to be used in the customized smartphone platform such as
SDRAM, DRMA and SD CARD/FLASH. The sensor interface (106)
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provides communication to application specific sensors such as health
sensors, environment sensors, safety sensors and device activity sensors,
etc. The communication interface (107) provides connection to one or
more network communication technology but not limited to Bluetooth, Wi-
Fi, GSM, ZigBee, UART, USB, SPI and I12C.

In an embodiment of present invention a customized mobile device or
smartphone is provided in which one or more hardware element and/or
software element can be selected according to user need to create a new
smartphone device, application software and testing environment for

further development.

FIG. 2 illustrates layout of primary components of development system
according to a preferred embodiment of the present invention. Here the
figure illustrates different hardware component used in the development of
platform of present invention. However, the scope of present invention is
not limited to these only. The detailed description of each component and

its functioning is explained later in the specification.

FIG. 3 illustrates flow diagram of development system according to a
preferred embodiment of the present invention. The system of present
invention runs on a highly customizable operating system (MyOS) allowing
integration of multiple hardware component and software component into
a single platform. The system (300) consists of hardware element (301),
which runs on MyOS operating system. The MyOS operating system is
specifically designed for a unified platform capable of customizing
hardware and operating system for building smartphone. When system is
switched ON, hardware (301) memory is booted with operating system
(MyOS) and input/output (303) interface with one or more user selected

sensors (304) and communication technology (305) creates a customized
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phone environment for user applications (306) development and
execution.

The development system of the present invention is low cost and open
source solution for users, students, faculty and developers to experiment
and innovate new designs, products and solutions for education,
entertainment, agriculture and health application and offers following

advantages:

Provides unique platform for integration of real mobile components
such as TFT, MPU, GPS, GSM, Bluetooth, ZigBee, Wi-Fi
Multimedia, Camera, Sensors, MyOS and Application software.
Allows operating system customization for the kernel porting and
specific requirement.

Uses Python as a preferred programming environment to integrate
both hardware, operating system, and the application.

Acts as an integrated solution for sensor interfacing, programming
and mobile application development through open source tools and
technologies.

Provides a practical integrated real platform for experimenting the
concepts of various subjects such as mobile computing, embedded

systems, sensors and communication networks.

According to an embodiment of present invention the mobile device or
smartphone development system of the present invention comprises
primarily of following components:
The one or more hardware components used in the system are described
herein:
a) Computing Platform: Raspberry Pi(R-Pi) is being used as a
preferred computing platform. It uses the Broadcom SoC with

ARM11 processor and operates at 700 MHz. It is widely used low



10

15

20

25

30

35

b)

c)

d)

cost platform for various product design and developments

presently.

Camera Module: This module can be used to take high definition
video, as well as stills photographs with options like time-lapse,
slow motion and video cleverness. It is a five mega pixel fixed focus
camera that supports 1080p30, 720p60 and VGA90 video modes
as well as still captures.

Touch Screen: It features a 2.8" display with 320x240, 16-bit color
pixels and a resistive touch overlay. The plate uses the high speed
SPI interface and can use the mini display as a console for

displaying text, images or video etc.

Sensors: Various sensors such as temperature, humidity,

accelerometer, smoke & pulse sensor are integrated with R-Pi.

The communication technology supported by present system may

comprise following network communication modules:

a)

b)

GSM: GSM (Global System for Mobile communications) is an
open, digital cellular technology used for transmitting mobile voice
and data services. GSM differs from first generation wireless
systems in that it uses digital technology and Time Division Multiple
Access (TDMA) transmission methods. GSM is a circuit-switched
system that divides each 200kHz channel into eight 25kHz time-

slots.
Bluetooth: Class-2 Bluetooth module with Serial Port Profile, which

can be configured as either Master or Slave, a drop-in replacement

for wired serial connections.

10
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c) GPS: It provides the real time position information in NMEA format.
This data includes the complete PVT (position, velocity, time)

solution computed by the GPS receiver.

d) ZigBee: ZigBee is a specification for a suite of high-level
communication protocols used to create personal area networks
built from small, low-power digital radios based on an IEEE
802.15.4 standard.

e) Wi-Fi: It is wireless LAN based on IEEE 802.11 standard that
allows an electronic device to inter networking using 2.4 GHz UHF
and 5 GHz SHF ISM radio bands.

The application software component supported by present mobile device
development platform comprises:

a) MyOS: To meet the user requirements standard embedded Linux
kernel is optimized and configured for the intended hardware and
software, to get new functionalities and to test new features as per
application specific requirements. The MyOS is configured for
platform application however it can be recompiled, customized and

ported into the platform for a specific requirement.

b) Set of application programs and projects are created to experiment

the concepts of various subjects as mentioned earlier.
The present invention accordingly provides a universal development
system for experimenting the concepts of mobile computing, embedded
systems, communication protocols and networks, sensors, interfacing

peripherals as an integrated solution.

The system architecture of the present invention primarily consists of:

11
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(a) OS for customizing existing Linux, Yocto, Android OS, for creating

new OS, reducing kernel size.

(b) Hardware interfacing as per user requirement that include
application specific sensors, actuators, MIC, speaker, buzzer,
camera, display, user interface, communication module, vibrators,

I/0O memory or SD card extension etc.

(c) Programming for mobile system design or for mobile application

programming (app development) using python.

According to an embodiment of the present invention on power-on
development system is booted with selected OS for the particular field
specific applications and related software and target codes. Additionally,
the system is also integrated with health, environment and safety sensors,
communication modules, camera, TFT display and touch keypad with
power adaptor status LEDs, signal outputs pins, status pins, SIM tray,
USB, VGA, HDMI, USB to UART, audio & video, camera, SPI and 12C

ports for connecting peripherals for further enhancing applications.

FIG. 4 illustrates a booting process sequence diagram of development
system according to a preferred embodiment of the present invention. The
process starts at step (401), when system is switched ON, at the time of
initialization, customized operating system (MyOS) gets loaded from card
memory into RAM at step (402). This enables loading of the kernel of
customized operating system (MyOS) in to the memory that consists of

integrated development environment (IDE) for application development.
In the claims, the word “comprising” does not exclude other elements or

steps, and the indefinite article “a” or “an” does not exclude a plurality. A

single element or other unit may fulfill the functions of several items recited

12
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in the claims. The mere fact that certain measures are recited in mutually
different dependent claims does not indicate that a combination of these

measures cannot be used to advantage.

The present invention can be implemented in any convenient form, for
example using dedicated hardware, or a mixture of dedicated hardware
and software. The present invention may be implemented as computer
software implemented by one or more networked processing apparatuses.
The network can comprise any conventional terrestrial or wireless
communications network, such as the Internet. The processing
apparatuses can compromise any suitably programmed apparatuses such
as a general purpose computer, personal digital assistant, mobile
telephone (such as a Wireless Application Protocol (WAP) or 3G-
compliant phone) and so on. Since the present invention can be
implemented as software, each and every aspect of the present invention
thus encompasses computer software implementable on a programmable

device.

The computer software can be provided to the programmable device using
any storage medium or carrier medium for storing processor readable
code such as a flexible disk, a compact disk read only memory (CD-ROM),
a digital versatile disk read only memory (DVD-ROM), DVD recording
only/rewritable (DVD-R/RW), electrically erasable and programmable read
only memory (EEPROM), erasable programmable read only memory
(EPROM), a memory card or stick such as USB memory, a memory chip,
a mini disk (MD), a magneto optical disc (MO), magnetic tape, a hard disk
in a server, a solid state memory device or the like, but not limited to

these.

The hardware platform includes any desired kind of hardware resources

including, for example, a central processing unit (CPU), a random access

13
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memory (RAM), and a hard disk drive (HDD). The CPU may be
implemented by any desired kind of any desired number of processor. The
RAM may be implemented by any desired kind of volatile or non-volatile
memory. The HDD may be implemented by any desired kind of non-
volatile memory capable of storing a large amount of data. The hardware
resources may additionally include an input device, an output device, or a
network device, depending on the type of the apparatus. Alternatively, the
HDD may be provided outside of the apparatus as long as the HDD is
accessible. In this example, the CPU, such as a cache memory of the
CPU, and the RAM may function as a physical memory or a primary
memory of the apparatus, while the HDD may function as a secondary

memory of the apparatus.

In the above-described example embodiment, a computing environment
can be created using a computer used with a computer-readable program,
described by object-oriented programming languages such as C++, Java
(registered trademark), JavaScript (registered trademark), Perl, Ruby,
Python or legacy programming languages such as machine language,
assembler language to control functional units used for the apparatus or
system. For example, a particular computer (e.g., personal computer, work
station) may control information processing apparatus or an image
processing apparatus using a computer-readable program, which can
execute the above-described processes or steps. In the above described
embodiments, at least one or more of the units of apparatus can be
implemented in hardware or as a combination of hardware/software
combination. In example embodiment, processing units, computing units,
or controllers can be configured using various types of processors, circuits,
processing devices, processing circuits or the like such as a programmed
processor, a circuit, an application specific integrated circuit (ASIC), used
singly or in combination. A circuit is a structural assemblage of electronic

components including conventional circuit elements, integrated circuits

14
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including application specific integrated circuits, standard integrated
circuits, application specific standard products, and field programmable
gate arrays. Further, a circuit includes central processing units, graphics
processing units, and microprocessors, which are programmed or
configured according to software code. A circuit does not include pure
software, although a circuit does include the above-described hardware

executing software.

In the present invention all references related to mobile device may be
assumed as mobile phone, smartphone, phone device, tablets, portable
device and computing device and may be used interchangeably. Further,
terms like “system” and “platform” are used interchangeably and

synonymously throughout this document.

Numerous additional modifications and variations are possible in light of
the above teachings. It is therefore to be understood that within the scope
of the appended claims, the disclosure of the present invention may be
practiced otherwise than as specifically described herein. For example,
elements and/or features of different examples and illustrative
embodiments may be combined each other and/or substituted for each

other within the scope of this disclosure and appended claims.
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We Claim:

1. A system (100) for creating customizable mobile device for learning+- - - {Formatted: Indent: Left: O cm, First }
line: 0cm
and development comprising:
a memory database (102); «- - - 1 Formatted: Indent: Left: 0.5cm,
Hanging: 0.5 cm

a processing unit (101) coupled to the memory database (102) storing
therein one or more instructions to be executed by the processing
unit (101);

an interfacing unit operatively coupled to processing unit_(101) to
perform plurality of input/output functions simultaneously based on
one or more instructions stored in the memory database (102); the
interface—unit—comprises—consisting plurality of multi-input/output
interface different from each other, wherein the interface unit

comprises

-an application program interface _(103); - {Formatted: Indent: Left: 1.46 cm,
Hanging: 0.54 cm

-an external memory communication interface_(105);
-a multiple sensors communication interface_(106);
-a network communication interface (107); and

-a universal communication interface (104).

2. The system (100) as claimed in claim 1, wherein the application<«- - - -| Formatted: Indent: Left: 0 cm, First J
line: 0cm

program interface (103) is customizable to select one or more application

specific operating system environments.

3. The system (100) as claimed in claim 1, wherein memory interface<- - - {Formatted: Indent: Left: O cm, First J
line: 0cm

(105) provides communication to high speed memory devices.

4, The system (100) as claimed in claim 1, wherein sensors*"*{Formatted: Indent: Left: O cm, First J
line: 0cm

communication interface (106) provides communication with one or more
sensors selected from the group consisting of health sensor, environment

sensors, safety sensors and activity sensors such as proximity sensor,
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accelerometer sensor, gyroscope, light sensor, GPS, and fingerprint

sensors.

5. The system (100) as claimed in claim 1, wherein the universal«- - - - Formatted: Indent: Left: 0 cm, First
line: 0 cm

communication interface_(104) provides communication to plurality of

input/output devices selected from the group consisting of touch screen,

display, keyboard, speaker, microphone and camera.

6. The system (100) as claimed in claim 1, wherein the network*"*{Formatted: Indent: Left: O cm, First
line: 0cm

communication interface _(107) provides communication with one or more

communication technology selected from the group consisting of
Bluetooth, Wi-Fi, GSM, ZigBee, UART, USB, SPI and 12C.

Dated this 28™ day of January, 2016

Formatted: Font: (Default) Arial, 12

RHJJVN, Talaﬁ/}-— s W pt, Bold, Complex Script Font: Arial, 12
A _i pt

RASHMI TYAGI
IN/PA-1594
AGENT FOR APPLICANT

<«- - — - Formatted: Space After: 0 pt, Line
spacing: 1.5 lines
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ABSTRACT

A SYSTEM FOR BUILDING, CUSTOMIZING SOFTWARE AND
HARDWARE INTERFACES OF SMARTPHONE

The present invention relates to a system (100) and method providing a
unified platform for real time programming, designing and customizing
smartphone hardware and software (OS) component for the purpose of
experimenting, developing and learning various concept of mobile
computing environment. The platform_(100) includes a processing unit
(101) for controlling and managing the operation of one or more interface
controllers. The one or more interface controller comprise memory
interface_ (105), communication interface_(107), input/output interface
(104), sensor interface_(106), application programming interface (103) for

application programming and operating system customization.
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FIELD OF THE INVENTION

The present invention relates to the field of smartphone development.
More particularly, the invention relates to a method and system for
enabling a unified platform capable of customizing hardware and operating
system for building smartphone.

BACKGROUND OF THE INVENTION

There exists today a wide variety of small, typically handheld, electronic
appliances known generally as mobile internet devices or smartphones. In
the current state of the art, all such devices are designed by their
manufacturers to include a variety of hardware capabilities to address as
many potential end users as possible. Similarly, manufacturers determine
the form factor, that is, the size, shape, weight, color, and other physical
attributes, of each product, with the goal to satisfy the greatest possible
number of users with the fewest specific combinations. Finally,
manufacturers configure the operating software of their devices to provide
a variety of functions such that a particular function or related group of
functions is performed in exactly the same way on as many device models

as possible.

The practice of limiting the number of hardware and software combinations
benefits the device manufacturers by reducing the complexity of the
various systems and procedures they use for product development,
manufacturing, sales, and customer support. However, current and
emerging mobile devices provide a great deal of programmability through
the provision of software applications, or “apps”. These apps allow people
to add a wide variety of software functionality to their mobile devices but
do not in general provide the ability to tune the base operating software of

a particular class of mobile device.
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Further, add-on software apps inherently cannot offer any ability to change
the specific hardware built into a mobile device. While most mobile devices
provide connectors and slots for adding or connecting hardware modules
that provide optional capabilities, and coupled with software apps these
hardware add-ons can be quite sophisticated, here too this practice is

limited to adding modules that aren’t in the base device.

Finally, neither add-on software apps nor plug-in hardware modules offer
any ability to change the form factor of a device completely. End users
with a variety of special needs are generally left unsatisfied by the

available options.

Further, other development kits available allows to customize, create
and/or modify either software or hardware so as to make the device
compatible for any new feature or to develop an improved product. What is
needed, then, is system where end users or others acting on behalf of a
group of end users may create personal or custom configurations of

mobile devices or modify an existing one.

Accordingly, it would be advantageous to have an improved development
system for experimenting with every concept of mobile computing so as to

build and innovate new products.

Thus, considering all these facts the present invention provides an
integrated development system having improved flexibility, reduced cost,
and reduced associated workload that facilitates the user or others for
improved optimization, greater configurability and customization of both

hardware and software components.
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SUMMARY

An object of the present invention provides a system for creating
customizable mobile device for learning and development comprising, a
memory database, a processing unit coupled to the memory database
storing therein one or more instructions to be executed by the processing
unit, an interfacing unit operatively coupled to processing unit to perform
plurality of input/output functions simultaneously based on one or more
instructions stored in the memory database, the interface unit comprising
plurality of multi-input/output interface different from each other, wherein
the interface unit further comprises an application program interface, an
external memory communication interface, a multiple sensors
communication interface, a network communication interface and a

universal communication interface.

Another object of the present invention provides a system for creating
customizable mobile device for learning and development comprising, a
memory database, a processing unit operatively coupled to memory
database for executing one or more instruction stored therein and a multi-
input/output interface for providing communication with one or more
smartphone operating system, network communication technology,

sensors and I/O devices.

A further object of the present invention provides a system which allows
the user to create any application or choose the already created
experiments from the provided list to run and test the concepts for
necessary understanding and analysis specific to the mobile computing,
embedded systems, sensor interfacing and wired/wireless communication

protocols.

Another object of the present invention provides a system for performing

several experiments to demonstrate the concepts in real environment
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related to such as but not limited to language C & Python programming,
socket & shell programming, sensor networks, mobile communication,
databases, embedded systems, etc. and manual or in book or CD form
“How to create the experiments with step by step procedure” as an unified
integrated solution. A web based add-on complimentary material or

projects are also provided online free of cost to users.

BRIEF DESCRIPTION OF THE DRAWINGS
Other objects, features, and advantages of the present invention will be
apparent from the following description when read with reference to the

accompanying drawings.

FIG. 1 illustrates basic architecture and various components of
development system according to a preferred embodiment of the present

invention;

FIG. 2 illustrates primary components layout of development system

according to a preferred embodiment of the present invention;

FIG. 3 illustrates flow diagram of development system according to a

preferred embodiment of the present invention;

FIG. 4 illustrates booting process sequence diagram of development

system according to a preferred embodiment of the present invention.
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DESCRIPTION

The embodiments of the present invention will be described in detail with
reference to the accompanying drawings. However, the present invention
is not limited to the embodiments. The present invention can be modified
in various forms. The embodiments of the present invention are only
provided to explain more clearly the present invention to the ordinarily
skilled in the art of the present invention. In the accompanying drawings,

like reference numerals are used to indicate like components.

The present invention provides a mobile device, smartphone development
system for real-time designing, interfacing & programming of the various
components of smartphone. The system of present invention can be used
as an experimental kit for experimenting each and every concept of mobile
computing, embedded systems, sensors and communication networks as
an integrated approach such that creation of new devices, operating
software packages, and applications can be accelerated by incorporation

or customization of existing items or components thereof.

The development system of present invention includes real hardware,
software, sensing and communicating components to build a smartphone.
Thus it provides three dimensional freedom to end users and others, such
as branding organizations, support personnel, students & developers to
modify or interface any hardware, build or customize the operating system

and to develop the applications specific to their needs.

Accordingly, the system of present invention integrates the real mobile
components such as TFT, LCD, LED, MPU, GPS, GSM, Bluetooth,
ZigBee, Wi-Fi, Multimedia, Camera, Sensors, Buzzers, MyOS, Graphical
User Interface (GUI), software and learning material in book form both in
hard as well soft copy as a complete integrated solution. Thus, it not only

provides the freedom to modify, customize and create operating system,
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hardware and the application development as per requirement but also
acts as a demonstration or experimental platform for various wired (UART,
USB, SPI and I12C) and wireless (BT, ZigBee, GSM, Wi-Fi and GPS)

communication protocols.

FIG. 1 illustrates architecture block diagram of system according to a
preferred embodiment of the present invention. The system (100) includes
a processing unit (101), a memory database (102) and interface unit (not
shown) of processing unit which couples the processor with and/or to the
various communication interface such as I/O interface (104), memory
interface (105), sensory interface (106), communication interface (107)
and Application/OS interface (103).

According to an embodiment of present invention the processing unit (101)
is a computing platform to perform all customized operation, which
comprises a processor and an interface unit for communication with
plurality of application specific communication interface. The processing
unit (101) communicates with various interfaces that can be selected from
one or more group, for example, an application interface which provides
access to Android OS environment, Linux OS environment, Windows and
Mac OS environment and other application operating system
environments to create a customized operating system and to learn the
effect of newly created OS environment on a mobile device or smartphone

operation.

The 1/O interface (104) allows connection to such as but not limited to the
speaker, microphone, buzzer, camera, touch screen, display, user
interface, keyboard and other input/output devices. The memory interface
(105) provides connection with one or more high speed memory RAM
required to be used in the customized smartphone platform such as
SDRAM, DRMA and SD CARD/FLASH. The sensor interface (106)
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provides communication to application specific sensors such as health
sensors, environment sensors, safety sensors and device activity sensors,
etc. The communication interface (107) provides connection to one or
more network communication technology but not limited to Bluetooth, Wi-
Fi, GSM, ZigBee, UART, USB, SPI and I12C.

In an embodiment of present invention a customized mobile device or
smartphone is provided in which one or more hardware element and/or
software element can be selected according to user need to create a new
smartphone device, application software and testing environment for

further development.

FIG. 2 illustrates layout of primary components of development system
according to a preferred embodiment of the present invention. Here the
figure illustrates different hardware component used in the development of
platform of present invention. However, the scope of present invention is
not limited to these only. The detailed description of each component and

its functioning is explained later in the specification.

FIG. 3 illustrates flow diagram of development system according to a
preferred embodiment of the present invention. The system of present
invention runs on a highly customizable operating system (MyOS) allowing
integration of multiple hardware component and software component into
a single platform. The system (300) consists of hardware element (301),
which runs on MyOS operating system. The MyOS operating system is
specifically designed for a unified platform capable of customizing
hardware and operating system for building smartphone. When system is
switched ON, hardware (301) memory is booted with operating system
(MyOS) and input/output (303) interface with one or more user selected

sensors (304) and communication technology (305) creates a customized



10

15

20

25

30

35

phone environment for user applications (306) development and
execution.

The development system of the present invention is low cost and open
source solution for users, students, faculty and developers to experiment
and innovate new designs, products and solutions for education,
entertainment, agriculture and health application and offers following

advantages:

Provides unique platform for integration of real mobile components
such as TFT, MPU, GPS, GSM, Bluetooth, ZigBee, Wi-Fi
Multimedia, Camera, Sensors, MyOS and Application software.
Allows operating system customization for the kernel porting and
specific requirement.

Uses Python as a preferred programming environment to integrate
both hardware, operating system, and the application.

Acts as an integrated solution for sensor interfacing, programming
and mobile application development through open source tools and
technologies.

Provides a practical integrated real platform for experimenting the
concepts of various subjects such as mobile computing, embedded

systems, sensors and communication networks.

According to an embodiment of present invention the mobile device or
smartphone development system of the present invention comprises
primarily of following components:
The one or more hardware components used in the system are described
herein:
a) Computing Platform: Raspberry Pi(R-Pi) is being used as a
preferred computing platform. It uses the Broadcom SoC with

ARM11 processor and operates at 700 MHz. It is widely used low
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b)

c)

d)

cost platform for various product design and developments

presently.

Camera Module: This module can be used to take high definition
video, as well as stills photographs with options like time-lapse,
slow motion and video cleverness. It is a five mega pixel fixed focus
camera that supports 1080p30, 720p60 and VGA90 video modes
as well as still captures.

Touch Screen: It features a 2.8" display with 320x240, 16-bit color
pixels and a resistive touch overlay. The plate uses the high speed
SPI interface and can use the mini display as a console for

displaying text, images or video etc.

Sensors: Various sensors such as temperature, humidity,

accelerometer, smoke & pulse sensor are integrated with R-Pi.

The communication technology supported by present system may

comprise following network communication modules:

a)

b)

GSM: GSM (Global System for Mobile communications) is an
open, digital cellular technology used for transmitting mobile voice
and data services. GSM differs from first generation wireless
systems in that it uses digital technology and Time Division Multiple
Access (TDMA) transmission methods. GSM is a circuit-switched
system that divides each 200kHz channel into eight 25kHz time-

slots.
Bluetooth: Class-2 Bluetooth module with Serial Port Profile, which

can be configured as either Master or Slave, a drop-in replacement

for wired serial connections.

10
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c) GPS: It provides the real time position information in NMEA format.
This data includes the complete PVT (position, velocity, time)

solution computed by the GPS receiver.

d) ZigBee: ZigBee is a specification for a suite of high-level
communication protocols used to create personal area networks
built from small, low-power digital radios based on an IEEE
802.15.4 standard.

e) Wi-Fi: It is wireless LAN based on IEEE 802.11 standard that
allows an electronic device to inter networking using 2.4 GHz UHF
and 5 GHz SHF ISM radio bands.

The application software component supported by present mobile device
development platform comprises:

a) MyOS: To meet the user requirements standard embedded Linux
kernel is optimized and configured for the intended hardware and
software, to get new functionalities and to test new features as per
application specific requirements. The MyOS is configured for
platform application however it can be recompiled, customized and

ported into the platform for a specific requirement.

b) Set of application programs and projects are created to experiment

the concepts of various subjects as mentioned earlier.
The present invention accordingly provides a universal development
system for experimenting the concepts of mobile computing, embedded
systems, communication protocols and networks, sensors, interfacing

peripherals as an integrated solution.

The system architecture of the present invention primarily consists of:

11
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(a) OS for customizing existing Linux, Yocto, Android OS, for creating

new OS, reducing kernel size.

(b) Hardware interfacing as per user requirement that include
application specific sensors, actuators, MIC, speaker, buzzer,
camera, display, user interface, communication module, vibrators,

I/0O memory or SD card extension etc.

(c) Programming for mobile system design or for mobile application

programming (app development) using python.

According to an embodiment of the present invention on power-on
development system is booted with selected OS for the particular field
specific applications and related software and target codes. Additionally,
the system is also integrated with health, environment and safety sensors,
communication modules, camera, TFT display and touch keypad with
power adaptor status LEDs, signal outputs pins, status pins, SIM tray,
USB, VGA, HDMI, USB to UART, audio & video, camera, SPI and 12C

ports for connecting peripherals for further enhancing applications.

FIG. 4 illustrates a booting process sequence diagram of development
system according to a preferred embodiment of the present invention. The
process starts at step (401), when system is switched ON, at the time of
initialization, customized operating system (MyOS) gets loaded from card
memory into RAM at step (402). This enables loading of the kernel of
customized operating system (MyOS) in to the memory that consists of

integrated development environment (IDE) for application development.
In the claims, the word “comprising” does not exclude other elements or

steps, and the indefinite article “a” or “an” does not exclude a plurality. A

single element or other unit may fulfill the functions of several items recited

12
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in the claims. The mere fact that certain measures are recited in mutually
different dependent claims does not indicate that a combination of these

measures cannot be used to advantage.

The present invention can be implemented in any convenient form, for
example using dedicated hardware, or a mixture of dedicated hardware
and software. The present invention may be implemented as computer
software implemented by one or more networked processing apparatuses.
The network can comprise any conventional terrestrial or wireless
communications network, such as the Internet. The processing
apparatuses can compromise any suitably programmed apparatuses such
as a general purpose computer, personal digital assistant, mobile
telephone (such as a Wireless Application Protocol (WAP) or 3G-
compliant phone) and so on. Since the present invention can be
implemented as software, each and every aspect of the present invention
thus encompasses computer software implementable on a programmable

device.

The computer software can be provided to the programmable device using
any storage medium or carrier medium for storing processor readable
code such as a flexible disk, a compact disk read only memory (CD-ROM),
a digital versatile disk read only memory (DVD-ROM), DVD recording
only/rewritable (DVD-R/RW), electrically erasable and programmable read
only memory (EEPROM), erasable programmable read only memory
(EPROM), a memory card or stick such as USB memory, a memory chip,
a mini disk (MD), a magneto optical disc (MO), magnetic tape, a hard disk
in a server, a solid state memory device or the like, but not limited to

these.

The hardware platform includes any desired kind of hardware resources

including, for example, a central processing unit (CPU), a random access

13
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memory (RAM), and a hard disk drive (HDD). The CPU may be
implemented by any desired kind of any desired number of processor. The
RAM may be implemented by any desired kind of volatile or non-volatile
memory. The HDD may be implemented by any desired kind of non-
volatile memory capable of storing a large amount of data. The hardware
resources may additionally include an input device, an output device, or a
network device, depending on the type of the apparatus. Alternatively, the
HDD may be provided outside of the apparatus as long as the HDD is
accessible. In this example, the CPU, such as a cache memory of the
CPU, and the RAM may function as a physical memory or a primary
memory of the apparatus, while the HDD may function as a secondary

memory of the apparatus.

In the above-described example embodiment, a computing environment
can be created using a computer used with a computer-readable program,
described by object-oriented programming languages such as C++, Java
(registered trademark), JavaScript (registered trademark), Perl, Ruby,
Python or legacy programming languages such as machine language,
assembler language to control functional units used for the apparatus or
system. For example, a particular computer (e.g., personal computer, work
station) may control information processing apparatus or an image
processing apparatus using a computer-readable program, which can
execute the above-described processes or steps. In the above described
embodiments, at least one or more of the units of apparatus can be
implemented in hardware or as a combination of hardware/software
combination. In example embodiment, processing units, computing units,
or controllers can be configured using various types of processors, circuits,
processing devices, processing circuits or the like such as a programmed
processor, a circuit, an application specific integrated circuit (ASIC), used
singly or in combination. A circuit is a structural assemblage of electronic

components including conventional circuit elements, integrated circuits
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including application specific integrated circuits, standard integrated
circuits, application specific standard products, and field programmable
gate arrays. Further, a circuit includes central processing units, graphics
processing units, and microprocessors, which are programmed or
configured according to software code. A circuit does not include pure
software, although a circuit does include the above-described hardware

executing software.

In the present invention all references related to mobile device may be
assumed as mobile phone, smartphone, phone device, tablets, portable
device and computing device and may be used interchangeably. Further,
terms like “system” and “platform” are used interchangeably and

synonymously throughout this document.

Numerous additional modifications and variations are possible in light of
the above teachings. It is therefore to be understood that within the scope
of the appended claims, the disclosure of the present invention may be
practiced otherwise than as specifically described herein. For example,
elements and/or features of different examples and illustrative
embodiments may be combined each other and/or substituted for each

other within the scope of this disclosure and appended claims.
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We Claim:

1. A system (100) for creating customizable mobile device for learning+- - - {Formatted: Indent: Left: O cm, First }
line: 0cm
and development comprising:
a memory database (102); «- - - 1 Formatted: Indent: Left: 0.5cm,
Hanging: 0.5 cm

a processing unit (101) coupled to the memory database (102) storing
therein one or more instructions to be executed by the processing
unit (101);

an interfacing unit operatively coupled to processing unit_(101) to
perform plurality of input/output functions simultaneously based on
one or more instructions stored in the memory database (102); the
interface—unit—comprises—consisting plurality of multi-input/output
interface different from each other, wherein the interface unit

comprises

-an application program interface _(103); - {Formatted: Indent: Left: 1.46 cm,
Hanging: 0.54 cm

-an external memory communication interface_(105);
-a multiple sensors communication interface_(106);
-a network communication interface (107); and

-a universal communication interface (104).

2. The system (100) as claimed in claim 1, wherein the application<«- - - -| Formatted: Indent: Left: 0 cm, First J
line: 0cm

program interface (103) is customizable to select one or more application

specific operating system environments.

3. The system (100) as claimed in claim 1, wherein memory interface<- - - {Formatted: Indent: Left: O cm, First J
line: 0cm

(105) provides communication to high speed memory devices.

4, The system (100) as claimed in claim 1, wherein sensors*"*{Formatted: Indent: Left: O cm, First J
line: 0cm

communication interface (106) provides communication with one or more
sensors selected from the group consisting of health sensor, environment

sensors, safety sensors and activity sensors such as proximity sensor,
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accelerometer sensor, gyroscope, light sensor, GPS, and fingerprint

sensors.

5. The system (100) as claimed in claim 1, wherein the universal«- - - - Formatted: Indent: Left: 0 cm, First
line: 0 cm

communication interface_(104) provides communication to plurality of

input/output devices selected from the group consisting of touch screen,

display, keyboard, speaker, microphone and camera.

6. The system (100) as claimed in claim 1, wherein the network*"*{Formatted: Indent: Left: O cm, First
line: 0cm

communication interface _(107) provides communication with one or more

communication technology selected from the group consisting of
Bluetooth, Wi-Fi, GSM, ZigBee, UART, USB, SPI and 12C.

Dated this 28™ day of January, 2016
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ABSTRACT

A SYSTEM FOR BUILDING, CUSTOMIZING SOFTWARE AND
HARDWARE INTERFACES OF SMARTPHONE

The present invention relates to a system (100) and method providing a
unified platform for real time programming, designing and customizing
smartphone hardware and software (OS) component for the purpose of
experimenting, developing and learning various concept of mobile
computing environment. The platform_(100) includes a processing unit
(101) for controlling and managing the operation of one or more interface
controllers. The one or more interface controller comprise memory
interface_ (105), communication interface_(107), input/output interface
(104), sensor interface_(106), application programming interface (103) for

application programming and operating system customization.
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In the matter of the Patent Act, 1970
And
In the matter of The Patent Rules, 2003
And
In the matter of Indian Patent Application
No. 249/DEL /2015 filed on 28/01/2015

PETITION UNDER RULE 137
We, Indira Gandhi Delhi Technical University for Women, the applicants in the above
application and petitioners herein beg to submit as follows:
e That we have filed an application at the Indian Patent Office, Delhi on 28/01/2015 as
assignees of the true and first inventors.
e That there was a delay in submitting Form-3 physically at IPO.
e That rule 137 allows the Applicant to rectify the irregularity occasioned by filing a
Petition U/R 137.

e That the Applicant has rectified the irregularity occasioned by filing Form-3 (to
overcome objection in FER) on 13/09/2020 along with this Petition.

We, therefore, humbly request that irregularity with regard to filing Form-3 may be

condoned.
For this act of kindness, your petitioner shall ever be grateful.

Dated this 13" day of September 2020
Rashmi Tyagi

IN/PA-1594
Agent for Applicant

To
The Controller of Patents,
The Patent Office, at New Delhi



In the matter of the Patent Act, 1970
And
In the matter of The Patent Rules, 2003
And
In the matter of Indian Patent Application
No. 249/DEL /2015 filed on 28/01/2015

PETITION UNDER RULE 137
We, Indira Gandhi Delhi Technical University for Women, the applicants in the above
application and petitioners herein beg to submit as follows:
e That we have filed an application at the Indian Patent Office, Delhi on 28/01/2015 as
assignees of the true and first inventors.
e That there was a delay in submitting Form 5 physically at IPO.
e That rule 137 allows the Applicant to rectify the irregularity occasioned by filing a
Petition U/R 137.

e That the Applicant has rectified the irregularity occasioned by filing Form 5 (to
overcome objection in FER) on 13/09/2020 along with this Petition.

We, therefore, humbly request that irregularity with regard to filing Form 5 may be

condoned.
For this act of kindness, your petitioner shall ever be grateful.

Dated this 13" day of September 2020
Rashmi Tyagi

IN/PA-1594
Agent for Applicant

To
The Controller of Patents,
The Patent Office, at New Delhi



In the matter of the Patent Act, 1970
And
In the matter of The Patent Rules, 2003
And
In the matter of Indian Patent Application
No. 249/DEL /2015 filed on 28/01/2015

PETITION UNDER RULE 137
We, Indira Gandhi Delhi Technical University for Women, the applicants in the above
application and petitioners herein beg to submit as follows:
e That we have filed an application at the Indian Patent Office, Delhi on 28/01/2015 as
assignees of the true and first inventors.
e That there was a delay in submitting Form-1 towards Proof of Right.
e That rule 137 allows the Applicant to rectify the irregularity occasioned by filing a
Petition U/R 137.

e That the Applicant has rectified the irregularity occasioned by filing Form-1 (to
overcome objection in FER) on 13/09/2020 along with this Petition.

We, therefore, humbly request that irregularity with regard to filing Form-1 may be

condoned.
For this act of kindness, your petitioner shall ever be grateful.

Dated this 13" day of September 2020
Rashmi Tyagi

IN/PA-1594
Agent for Applicant

To
The Controller of Patents,
The Patent Office, at New Delhi
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PART-l: SUMMARY OF THE REPORT

@, . - o R e——
/Sl. ;frmwmaﬂag 1eDeI3N U2 [ grdl ot zizeanr /Claim Numbers fetuoft /Remarks
No. equirements under the Act
[er /Claims: et IYes |
ardiorar /Novelty — .
[er /Claims: 1-7 ot /No |
urt 2(1)(e1) & Taa , e /Claims: &t /Yes
1. sufaerz /Invention u/s|sofdsorRt wew / Inventive step = - .
2(1)(j) [or /Claims: 1-7 foréf /NO
SN 3w /Industrial [erd /Claims: 1-7 &t /Yes |
Applicability e /Claims: ot /No |
art 3 B sefior Ye-sriwerar (A &, wis 3(w-a) /Non- 2 /Claims: 1-7 &l /Yes
2. ||patentability u/s 3 ' k
(if yes, specify section3(a-p)) ]aﬁ /Claims: Haré’r /No \
5 |1 10 (5) % auftor snrpre <6t e /Unity of invention [er /Claims: [t Yes |
© |u/s 10 (5) e /Claims: 1-7 ot /No
et 10(4) & sieftor yabeot 61 gerar (si/orEl forfdte
4. |[@2)/Sufficiency of disclosure u/s 10 (4) 1-7
(Specify Yes/No)
[err2t 10(5) @ 10(4) (s1)] [er /Claims: &1 /Yes
5. || srefier g /Claims &I /Scope N . _
a1 -l | ferqga aoeiidl feuré
PART-Il: DETAILED TECHNICAL REPORT
@. I gearasil &i 2= /A.List of documents cited:
() adc anfeea / (a). Patent Literature :
3Igl¥a geamst @1 yRifsie e . s
|a;.§i.| Gl @I fdazur YpI9lol faazur (Uso T srelcess i) i T%',dj Sif3rp R 3ufdsPrR B
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I:'P_!."J I':LHJ 1'1Il:| I:ljlﬂ.
/ /Details of I%ﬁér(.%a/?na/au)/ / Relevant description Rele:vant claims of ala/CIglms qf
Sl.no documents Publication date | (page and paragraph . alleged invention
: cited document
no.) of cited document
Abstract ; Figure 1 ;
1 |D1: US8875095B2 28/10/2014 Description paragraphs 1-19 1-7
2-18
Abstract ; Figure 1 ;
2 |D2: US8719781B2 06/05/2014 Description paragraphs 1-19 1-7
2-15
Abstract ; Figure 1 ;
3 |D3: US8694968B2 08/04/2014 Description paragraphs 1-36 1-7
2-14

(z) te-ude wnfde=r /(b).Non-patent literature

[ EXAx L S 3gd o1dl 3 INo Document Cited

. 31f2ifoRIa & dsd savADdIsil u? fa<ga fewuforn /B. Detailed observations on the requirements under the
Act:

(1).sxtorer / NOVELTY:

() a2 3gha sxads & ast (1-7) 31 A s1e Ydeol B yaiode! Bl &1l 3 X g8, fworfcRaa wrvull 3 gar(dl) (1-7) &
ordiorar &1 @it & /

Claim(s) (1-7) lack(s) novelty, being anticipated in view of disclosure in the document cited above under
reference for the following reasons:

D1 discloses a systems and methods for developing, customizing, and deploying mobile device applications
through a mobile application development and deployment platform. Preferably, these systems and methods are
implemented in an Internet based environment that allows non-technical users to build sophisticated, highly-
customizable cross-platform mobile applications. The platform allows users to select, input, create, customize,
and combine various content, design characteristics, and application components, such as modules, some of
which utilize features and functionality associated with various mobile devices and mobile operating systems. In
certain embodiments, the platform allows users to compile, and generate a configuration file for, the mobile
application that can be distributed to end users for execution on various mobile devices and mobile operating
systems. When the mobile application is installed on, or executed by the mobile device, the configuration file may
enable the retrieval of various data associated with the mobile application.

In view of the cited document D1, the claims are not novel u/s 2(1)(j) of The Patent Act 1970 (as amended).

(2).3nfersmrst wca/ INVENTIVE STEP:

() =2 3gla seadsi(si) & 2icet 3t Juse seIusi(oll) Bl &1iel 31 3 §e, fowolferlad orull A gai(dl) (1-7) 3 sufdsprRt wga
& oot 3

Claim(s) (1-7) lack(s) inventive step, being obvious in view of teaching (s) of cited document(s) above under
reference for the following reasons:

D2 discloses a method of developing a software application configured to run on a computing device in an

Page 2 of 5
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adaptive fashion and independent of operating system, database system, and presentation medium, comprising
the steps of: using an operating system-independent computer programming language to create the software
application comprised of one or more modules; using a persistence layer in the software application abstracting
access to a database residing on a physical storage medium wherein the persistence layer abstracting access to
data records at runtime without hardcoding specific information about each record type; using a record
management layer in the software application collecting and manipulating data record information in the
persistence layer through both an application programming interface and one or more user interfaces and
providing management functionality at runtime for a given record type; using an adaptive presentation layer in the
software application generating a plurality of views from a single set of data models that display on a plurality of
presentation media and wherein the presentation layer auto-generating views at runtime based on the structure
of the data models such that the views reflect changes in the database; and releasing the software application for
use on one or more computing devices. D3 discloses a computer-implemented method for creating, managing
and distributing a mobile device operating software package, the method comprising: receiving a selection of at
least one of a logic and data element from at least one of a shape, component, connections, color, and label
palette to add to a data and logic canvas and a user interaction element from at least one of a graphic, widget,
audio/video, or haptic palette to add to a multimedia user interaction canvas to form a mobile device operating
software package; testing the mobile device operating software package using a generic device model testing
module; submitting the mobile device operating software package to a distribution center; and distributing the
mobile device operating software package to a mobile device.

In view of the cited documents D2 and D3, the claims do not contain inventive step u/s 2(1)(ja) of The Patent Act
1970 (as amended).

(3).t¢e sraeaar /INON PATENTABILITY:

(1) forraiferRaa wrvil 31 a1 3 & s (K )& yraznet & dad sai(d@) (1-7) Aifafie wu 3 Ude A= o6t & /
Claim(s) (1-7) are statutorily non-patentable under the provision of clause ( k ) of Section 3 for the following
reasons:

Without prejudice to objection U/S 2(1)(j), the subject matter of the claims as filed in the instant application falls
within scope of clause (k) of section (3) of the Patents Act, 1970 (as amended). Therefore the invention claimed
in the said claims is not patentable. In the method claims, steps are algorithmic steps. These can be implemented
by software means only which works based on algorithms. Also system claims do not contribute in the
constructional or structural aspects of the alleged invention and the alleged contribution lies only in algorithmic
steps which make the system functional.

(4).3nfersprR b1 waserar /UNITY OF INVENTION:

(1) eran(at) 1-7 3 sufdspr &I vperar Hf waft 3 il o fipft v snfdvdR A SNfisPRI @I AeIE St PieTd vd Infdtdrt
byl 61 Feael @2 3MA Aafoed aidf 3| Claim(s) 1-7 lack(s) unity of invention as the claims do not relate to a
single invention or to a group of inventions linked so as to form a single inventive concept:

Claims 1-7 do not form a single inventive concept. Claims 1-6 and 7 form different set of inventive concepts
hence not allowable as a single application u/s 10(5) of the Patents Act, 1970 (as amended).

(1) 531 3mAGet @I grar (B S As-cifdd 3G AT B G B uTu2 faler i 3
Claim(s)of the instant application conflict(s) with claim(s) of co-pending application no.

(6).gapeat bt ggrar ISUFFICIENCY OF DISCLOSURE:

(1) fRiforSor guiaem: @ fgum2 NfAPR del $AD Adictol der fafd P forcurcer b ider 3 fdazvr et 3d 3
The complete specification does not fully and particularly describe the invention and its operation and the method
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by which it is to be performed in respect of:

The complete specification does not fully and particularly describe the invention and its operation or use and the
method by which it is to be performed. Also the complete specification does not disclose the best method of
performing the invention which is known to the applicant and for which he is entitled to claim protection.

(7).8x1 /SCOPE:

(1) eran(a) 1-7 snfaeerR & 33 &i f51 P fore Ji3ervr o1 orar fopen srn 8 33 fowarfeiRaa wrull 3 uf¥snfia st wean(a) 3.
Claim(s) 1-7 does/do not define the scope of invention for which the protection is claimed for the following
reasons:

1. Words and phrases like "according to", "as recited in", "characterized in that" or "further comprising" should
not be used in claims. These words and phrases make the scope of invention indefinite.

2. The technical features of the claims are not referenced with numerals in parenthesis to enhance the
intelligibility of the claims.

s1e1 — |11: siiaanf¥as saearasars /PART-III: FORMAL REQUIREMENTS

smuferti /Objections fewgoft /Remarks

The period within which the applicant shall file the statement and undertaking under sub-
section (1) of section 8 is six months from the date of filing the application. Annexure to
form 3 has not been filed in accordance to rule 12 (1A) of The Patents Rule 2003 (as

Statement & Under
Taking (Form 3

Details) amended).
1. Complete specification has not been prepared following font, margin and line
numbering requirements of rule 9 of The Patent Rules, 2003 (as amended).
Format of

Specification (rule 13)| 2. Irrelevant content, like reference of foreign applications, white spaces and other
information from header and footer of the pages, has not been deleted from the
Complete Specification.

Name of applicant, number of sheets of drawings, consecutive number of sheets and
signature of applicant or his agent should be on drawings as per rule 15 of The Patent
Rules, 2003 (as amended). Drawings are not submitted as per rule 15 of The Patent
Rules, 2003 (as amended).

Format of Drawings

1. Form-5, Form-3, drawings and claims are not signed by the authorised patent agent.
2. Complete Address of the inventor "Suresh Chande" has not been provided.

3. Proof of right has not been submitted within prescribed period (within 6 month of the
provisional specification) as mentioned u/r 10 of The Patents Rule 2003 (as amended).

Other Deficiencies 4. Form-5 has not been submitted within the prescribed time period.

5. Power of Authority has not been submitted in favour of signatories to various forms.
Names of agents provided on various forms and submitted Power of Attorney are not in
accordance with those provided in the Patent Agent Register. Patent agent registration
number is not provided on submitted copy of Power of Attorney.
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6. Necessary figures should be provided with abstract as per rule 13(7) of The Patent
Rules, 2003 (as amended).

" V: RofsS 3t cearast /PART-IV: DOCUMENTS ON RECORD

forraIfeIRad G3ARISl & MR U2 As U3lemr Bl dur ol srft 8
The examination report has been prepared based on the following documents:

DRI forfer / BRI Jwn /Docket . _
Docket Date Number yfafte iz faazur /Entry Number Description
b8 Jan 2015 2951 1-Ne\./v. Appllcatlon For Patent With Provisional /Complete
Specification
02 Dec 2015 38892 OTHERS(NON CASH)
02 Dec 2015 38892 OTHERS(NON CASH)
b8 Jan 2016 3080 2-Complete After_ Provisional Specification - Form 2 Check For No.
OF Pages & Claims
18 Feb 2016 6171 5-Declaration As To Inventorship - Form 5
05 Apr 2016 12817 OTHERS(NON CASH)
05 Apr 2016 12817 OTHERS(NON CASH)
05 Apr 2016 12817 OTHERS(NON CASH)
27 Sep 2016 45286 ?g(l)-Request For Examination After 18 months Publication - Form

foriqas o1 ot /Name of the Controller: Anjali

foriqe zerrst /Controller Location: Delhi

feruvft: wtetor U @1 32 GIf¥act 2o 6 siferr fafér / Note: Last date for filing response to the Examination Report:
13/09/2020
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FORM 18
THE PATENTS ACT, 1970
(39 OF 1970)
&
The Patents Rules, 2003
REQUEST FOR EXAMINATION OF APPLICATION FOR PATENT
[See section 11B and rule 20(4)(ii), 24B(1)(i)]

1. Applicant: Indira Gandhi Delhi Technical University for Women
Nationality: Indian
Address: Kashmere Gate, New Delhi-110006, India

2. Statement in case of request for examination made by the applicants
We hereby request that our application for patent no. 249/DEL/2015 filed on 28"
January, 2015 for the invention titled “A SYSTEM FOR BUILDING, CUSTOMIZING
SOFTWARE AND HARDWARE INTERFACES OF SMART PHONE” shall be

examined under sections 12 and 13 of the Act.

3. Address for Service:
250, Street No. 06, New Colony Kerhera,
Mohan Nagar, Ghaziabad,
Uttar Pradesh — 201007, India

Mobile No.:+91-9968284766

E-mail: rashmi.tyagi@hotmail.com

Dated 26" day of September, 2016
RASHMI TYAGI (IN/PA-1594)
(AGENT FOR APPLICANT)

To,
The Controller of Patents
The Patent Office, at New Delhi


mailto:rashmi.tyagi@hotmail.com
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El: RT: 249/DEL/2015 S NS

To,
The Controller of Patents
The Patent Office, at New Delhi

SUB: SUBMISSION OF FORM-1 & FORM-5 l_N'ORIGINQL
Dear Sir,
Re: Indira Gandhi Delhi Technical University for Women

Indian Patent Application No. 249/DEL/2015
e-Filed: January 28, 2015

Illll M Ill

314418

Title: A System for Building, Customizing Softwarc & Hardware Interfaces of

Smart Phone

We are submitting herewith original Form-1 & Form-5 for application 249/DEL/2015 titled

“A System for Building, Customizing Software & Hardware Interfaces of Smart

Phone” e-filed on January 28, 2015 for grant of patent.

Enclosures:
1. Form-1 (in original)
2. Form-5 (in original)
3. Form-5 E-filing Receipt (copy)

Itis respéétfully requested to accept and take the aforesaid document on record.

Thanking you,

Smcerely Yours, ‘

pashme TyagL

Rashmi Tyagi (IN/PA 1594)

#250, Street No. 06, New Colony Kerhera,
Mohan Nagar, Ghaziabad, Uttar Pradesh-201007
Contact: 91 9968284766

Email: rashmi@elpisinnovation.com
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El: RT: 249/DEL/2015 S NS

To,
The Controller of Patents
The Patent Office, at New Delhi

SUB: SUBMISSION OF FORM-1 & FORM-5 l_N'ORIGINQL
Dear Sir,
Re: Indira Gandhi Delhi Technical University for Women

Indian Patent Application No. 249/DEL/2015
e-Filed: January 28, 2015

Illll M Ill

314418

Title: A System for Building, Customizing Softwarc & Hardware Interfaces of

Smart Phone

We are submitting herewith original Form-1 & Form-5 for application 249/DEL/2015 titled

“A System for Building, Customizing Software & Hardware Interfaces of Smart

Phone” e-filed on January 28, 2015 for grant of patent.

Enclosures:
1. Form-1 (in original)
2. Form-5 (in original)
3. Form-5 E-filing Receipt (copy)

Itis respéétfully requested to accept and take the aforesaid document on record.

Thanking you,

Smcerely Yours, ‘

pashme TyagL

Rashmi Tyagi (IN/PA 1594)

#250, Street No. 06, New Colony Kerhera,
Mohan Nagar, Ghaziabad, Uttar Pradesh-201007
Contact: 91 9968284766

Email: rashmi@elpisinnovation.com
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FORM 1 (FOR OFFICE USE ONLY)
THE PATENTS ACT, 1970
(39 of 1970) Application No:
& Filing Date:
THE PATENTS RULES, 2003 Amount of Fee Paid:
APPLICATION FOR GRANT OF CBR No:
PATENT : Signature:
[See sections 7, 54 & 135 and rulc 20(1)]

1. APPLICANT(S)

Name Nationality Address
INDIRA GANDHI DELHI .
-11

TECHNICAL UNIVERSITY FOR - | Indian E:Si:mere Gate, New Delhi-110006,
WOMEN
2. INVENTOR(S)

Name Nationality Address

HOD, Department of CSE, Indira Gandhi

REDDY, S. Ramanarayana Indian Delhi Technical University for Women,

Kashmere Gate, New Delhi-110006, India

CHANDE, Suresh Indian o
Finland

: ‘| Department of CSE, Indira Gandhi Delhi
AGARWAL, Nidhi Indian Technical  University for Women,
Kashmere Gate, New Delhi-110006, India
Department of CSE, Indira Gandhi Delhi
KUMAR, Sanjay Indian Technical  University for  Women,
Kashmere Gate, New Delhi-110006, India

Department of CSE, Indira Gandhi Delhi
MISHRA, Narendra Indian | Technical  University for  Women,
Kashmere Gate, New Delhi-110006, India

Department of CSE, Indira Gandhi Delhi
KUMAR, Pardeep Indian Technical ~ University for  Women,
Kashmere Gate, New Delhi-110006, India

Department of CSE, Indira Gandhi Delhi
- KAUR, Jasleen Indian Technical  University for  Women,
Kashmere Gate, New Delhi-110006, India

-
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3. TITLE OF THE INVENTION

INTERFACES OF SMART PHONE

A SYSTEM FOR BUILDING, CUSTOMIZING SOFTWARE AND HARDWARE

AUTHORISED PATENT AGENT IN INDIA
#250, Street No. 06, New Colony Kerhera,
Mohan Nagar, Ghaziabad,

Uttar Pradesh - 201007, India

4. ADDRESS FOR CORRESPONDENCE OF

Mobile No.: +91 9968284766

E-mail: rashmi@elpisinnovation.com

5. PRIORITY PARTICULARS OF THE APPLICATION(S) FILED IN CONVENTION

COUNTRY
Country Application Filing Date Name of the Title of the
Number Applicant Invention
N.A. N.A. N.A. -

6. PARTICULARS FOR FILING PATENT  COOPERATION TREATY (PCT) NATIONAL
PHASE APPLICATION

International application number International filing date as allotted by the

receiving office

N.A. N.A.

7. PARTICULARS FOR FILING DIVISIONAL APPLICAITON

Original (first) application number Date of filing Original (first) application

NA. - . NA.

| 8. PARTICULARS FOR FILING PATENT OF ADDITION

Main application/Patent Number Date of filing of main application

‘N.A. N.A.

9. DECLARATIONS:
(i) Declaration by the inventor(s)

I/We, the above named inventors(s) is/are the true & first inventors(s) for this invention and

declare that the applicant(s) herein is/are my/our assignee or legal representative.
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(a) Date: 28.01.2015
(b) Signature:
(c) Name: REDDY, S. Ramanarayana
3
(a) Date: 28.01.2015 <‘”ﬁ" O\,ﬂf"
(b) Signature:

(¢) Name: CHANDE, Sures | W ‘9),}:)’\&7

)
o (s
(d) Date: 28.01.2015 W T te—

(e) Signature: \_}AQJ
(f) Name: AGARWAL, Nidhi

(a) Date: 28.01.2015

(b) Signature: %’Nﬂ(

(c) Name: KUMAR, Sanjay

(a) Date: 28.01.2015

(b) Signature: [\Mw/

(c) Name: MISHRA, Narendra

(a) Date: 28.01.2015 .
(b) Signature: o
(c) Name: KUMAR, Pardeep

(a) Date: 28.01.2015

(b) Signature: jw

(c) Name: KAUR, Jasleen

(ii) Declaration by the applicant(s) in the convention country
/We, the applicant(s) in the convention country declare that the applicant(s) herein is/are my/our

assignee or legal representative.

(a) Date:

(b) Signature

(c) Name

melHT Gs-nd-2016 18105
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(iti) Declaration by the applicant(s):
I/'we, the applicant(s) hereby declare(s) that:-

v' Tam/Weare in pos'sess'ion of the above-mentioned invention.

" The provisional specification relating to the invention s filed with this application.

% The wivention as disclosed in the specification uses the biological material from India and
the necessary permission from the competent authority shall be submitted 'by me/us
before the grant of patent to me/us. '

v’ There is no lawful gfound of objection to the grant of patcnt to me/us.

v' Tam/We are the assignee or legal representative or true & first inventors.

x The application or each of the applications, particulals of which are given in Para 5 was
the first application in convention country/countries in respect of my/our invention.

x 1/We claim the priority from the above mentioned application(s) file in the convention
country/countries and state that no application for protection in respect of the invention
had been made in a convention country before that date by fne/us or by any person from
which I/'We derive the title. |

x  My/our application in India is based on international application under Patent
Cooperation Treaty (PCT) as mentioned in Para — 6.

x  The application is divided out of my/our application particulars of which are given in Para
— 7 and pray that this application may be treated as deemed to have been filed on
........... under section 16 of the Act.

x The said invention is an improvement in or modification of the inventiop particulars of

which are given in Para — 8.

10. FOLLOWING ARE THE ATTACHMENTS WITH THE APPLICATION:
(a) Form 2 (Provisional Specification) [Total No. of pages: 15; Specification: 10, Drawings: 05] _
(b) General Power of Authority (Copy, for original refer to 156/DEL/2015) ‘

' Fee Rs. 8,000/~ through (Credit Card) online payment gateway on 28.01.2015.

I/We hereby declare that to best of my/our knowledge, information and belief the fact and matters

stated herein are correct and I/we request that a patent may be granted to me/us for the said

invention.
5, £ P N o
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Dated this 28" day of January 2015

To,

The Controller of Patents

The Patent Office,

Intellectual Property Office Building,
Plot No. 32, Sector 14, Dwarka,
New Delhi-110075

| Signature: W TW;

Name: RASHMI TYAGI
(IN/PA-1594)
AGENT FOR THE APPLICANT

T3
i
[
71
=
=4
=3
IRy
=
[y
i
I
i
],.:.h
o 1

-

1]

(=
1Fl




I

-
FORM 1 (FOR OFFICE USE ONLY)
THE PATENTS ACT, 1970
(39 of 1970) Application No:
& Filing Date:
THE PATENTS RULES, 2003 Amount of Fee Paid:
APPLICATION FOR GRANT OF CBR No:
PATENT : Signature:
[See sections 7, 54 & 135 and rulc 20(1)]

1. APPLICANT(S)

Name Nationality Address
INDIRA GANDHI DELHI .
-11

TECHNICAL UNIVERSITY FOR - | Indian E:Si:mere Gate, New Delhi-110006,
WOMEN
2. INVENTOR(S)

Name Nationality Address

HOD, Department of CSE, Indira Gandhi

REDDY, S. Ramanarayana Indian Delhi Technical University for Women,

Kashmere Gate, New Delhi-110006, India

CHANDE, Suresh Indian o
Finland

: ‘| Department of CSE, Indira Gandhi Delhi
AGARWAL, Nidhi Indian Technical  University for Women,
Kashmere Gate, New Delhi-110006, India
Department of CSE, Indira Gandhi Delhi
KUMAR, Sanjay Indian Technical  University for  Women,
Kashmere Gate, New Delhi-110006, India

Department of CSE, Indira Gandhi Delhi
MISHRA, Narendra Indian | Technical  University for  Women,
Kashmere Gate, New Delhi-110006, India

Department of CSE, Indira Gandhi Delhi
KUMAR, Pardeep Indian Technical ~ University for  Women,
Kashmere Gate, New Delhi-110006, India

Department of CSE, Indira Gandhi Delhi
- KAUR, Jasleen Indian Technical  University for  Women,
Kashmere Gate, New Delhi-110006, India

-
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3. TITLE OF THE INVENTION

INTERFACES OF SMART PHONE

A SYSTEM FOR BUILDING, CUSTOMIZING SOFTWARE AND HARDWARE

AUTHORISED PATENT AGENT IN INDIA
#250, Street No. 06, New Colony Kerhera,
Mohan Nagar, Ghaziabad,

Uttar Pradesh - 201007, India

4. ADDRESS FOR CORRESPONDENCE OF

Mobile No.: +91 9968284766

E-mail: rashmi@elpisinnovation.com

5. PRIORITY PARTICULARS OF THE APPLICATION(S) FILED IN CONVENTION

COUNTRY
Country Application Filing Date Name of the Title of the
Number Applicant Invention
N.A. N.A. N.A. -

6. PARTICULARS FOR FILING PATENT  COOPERATION TREATY (PCT) NATIONAL
PHASE APPLICATION

International application number International filing date as allotted by the

receiving office

N.A. N.A.

7. PARTICULARS FOR FILING DIVISIONAL APPLICAITON

Original (first) application number Date of filing Original (first) application

NA. - . NA.

| 8. PARTICULARS FOR FILING PATENT OF ADDITION

Main application/Patent Number Date of filing of main application

‘N.A. N.A.

9. DECLARATIONS:
(i) Declaration by the inventor(s)

I/We, the above named inventors(s) is/are the true & first inventors(s) for this invention and

declare that the applicant(s) herein is/are my/our assignee or legal representative.

l_. A
1
13

zOle

=g

3

1
ci
Ko
Pd
ot

|

il
Ly
-
m

T




(a) Date: 28.01.2015
(b) Signature:
(c) Name: REDDY, S. Ramanarayana
3
(a) Date: 28.01.2015 <‘”ﬁ" O\,ﬂf"
(b) Signature:

(¢) Name: CHANDE, Sures | W ‘9),}:)’\&7

)
o (s
(d) Date: 28.01.2015 W T te—

(e) Signature: \_}AQJ
(f) Name: AGARWAL, Nidhi

(a) Date: 28.01.2015

(b) Signature: %’Nﬂ(

(c) Name: KUMAR, Sanjay

(a) Date: 28.01.2015

(b) Signature: [\Mw/

(c) Name: MISHRA, Narendra

(a) Date: 28.01.2015 .
(b) Signature: o
(c) Name: KUMAR, Pardeep

(a) Date: 28.01.2015

(b) Signature: jw

(c) Name: KAUR, Jasleen

(ii) Declaration by the applicant(s) in the convention country
/We, the applicant(s) in the convention country declare that the applicant(s) herein is/are my/our

assignee or legal representative.

(a) Date:

(b) Signature

(c) Name

melHT Gs-nd-2016 18105
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(iti) Declaration by the applicant(s):
I/'we, the applicant(s) hereby declare(s) that:-

v' Tam/Weare in pos'sess'ion of the above-mentioned invention.

" The provisional specification relating to the invention s filed with this application.

% The wivention as disclosed in the specification uses the biological material from India and
the necessary permission from the competent authority shall be submitted 'by me/us
before the grant of patent to me/us. '

v’ There is no lawful gfound of objection to the grant of patcnt to me/us.

v' Tam/We are the assignee or legal representative or true & first inventors.

x The application or each of the applications, particulals of which are given in Para 5 was
the first application in convention country/countries in respect of my/our invention.

x 1/We claim the priority from the above mentioned application(s) file in the convention
country/countries and state that no application for protection in respect of the invention
had been made in a convention country before that date by fne/us or by any person from
which I/'We derive the title. |

x  My/our application in India is based on international application under Patent
Cooperation Treaty (PCT) as mentioned in Para — 6.

x  The application is divided out of my/our application particulars of which are given in Para
— 7 and pray that this application may be treated as deemed to have been filed on
........... under section 16 of the Act.

x The said invention is an improvement in or modification of the inventiop particulars of

which are given in Para — 8.

10. FOLLOWING ARE THE ATTACHMENTS WITH THE APPLICATION:
(a) Form 2 (Provisional Specification) [Total No. of pages: 15; Specification: 10, Drawings: 05] _
(b) General Power of Authority (Copy, for original refer to 156/DEL/2015) ‘

' Fee Rs. 8,000/~ through (Credit Card) online payment gateway on 28.01.2015.

I/We hereby declare that to best of my/our knowledge, information and belief the fact and matters

stated herein are correct and I/we request that a patent may be granted to me/us for the said

invention.
5, £ P N o
nED HT OS5-04-2016 1b.-U>




Dated this 28" day of January 2015

To,

The Controller of Patents

The Patent Office,

Intellectual Property Office Building,
Plot No. 32, Sector 14, Dwarka,
New Delhi-110075

| Signature: W TW;

Name: RASHMI TYAGI
(IN/PA-1594)
AGENT FOR THE APPLICANT
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El: RT: 249/DEL/2015 S NS

To,
The Controller of Patents
The Patent Office, at New Delhi

SUB: SUBMISSION OF FORM-1 & FORM-5 l_N'ORIGINQL
Dear Sir,
Re: Indira Gandhi Delhi Technical University for Women

Indian Patent Application No. 249/DEL/2015
e-Filed: January 28, 2015

Illll M Ill

314418

Title: A System for Building, Customizing Softwarc & Hardware Interfaces of

Smart Phone

We are submitting herewith original Form-1 & Form-5 for application 249/DEL/2015 titled

“A System for Building, Customizing Software & Hardware Interfaces of Smart

Phone” e-filed on January 28, 2015 for grant of patent.

Enclosures:
1. Form-1 (in original)
2. Form-5 (in original)
3. Form-5 E-filing Receipt (copy)

Itis respéétfully requested to accept and take the aforesaid document on record.

Thanking you,

Smcerely Yours, ‘

pashme TyagL

Rashmi Tyagi (IN/PA 1594)

#250, Street No. 06, New Colony Kerhera,
Mohan Nagar, Ghaziabad, Uttar Pradesh-201007
Contact: 91 9968284766

Email: rashmi@elpisinnovation.com
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THE PATENTS ACT, 1970
(39 of 1970)
&
THE PATENT RULES, 2003
DECLARATION AS TO INVENTORSHIP
[See Section 10 (6) and rule 13 (6)]

owss - lmImm

314411

1. NAME OF APPLICANT(S): INDIRA GANDHI DELﬁI TECHNICAL UNIVERSITY
FOR WOMEN of Kashmere Gate, New Delhi-110006, India

hereby declare that the true and first inventor(s) of the invention disclosed in the complete

specification filed in pursuance of my/our appli;:ation numbered 249/DEL/2015 dated 28.01.2015

are:-

2. INVENTORS(S)

(a) NAME : REDDY S. Ramanarayana

(b) NATIONALITY  : Indian '

(c) ADDRESS : HOD, Department of CSE, Indira Gandhi Delhi Technical
- University for Women, Kashmere Gate, New Delhi-110006,

India '

(a) NAME : CHANDE Suresh

(b) NATIONALITY : Indian

(c) ADDRESS :  Finland

(a) NAME :  AGARWAL Nidhi

(b) NATIONALITY : Indian

(c) ADDRESS : Department of CSE, Indira Gandhi Delhi Technical University

' for Women, Kashmere Gate, New Delhi-110006, India

(a) NAME : KUMAR Sanjay
(b) NATIONALITY : Indian ‘
(c) ADDRESS : Department of CSE, Indira Gandhi Delhi Technical University

for Women, Kashmere Gate, New Delhi-110006, India
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(a) NAME . : MISHRA Narendra

(b) NATIONALITY  : Indian - --——
(c) ADDRESS : Department of CSE, Indira Gandhi Delhi Technical University
for Women, Kashmere Gate, New Delhi-110006, India

(a) NAME : KUMAR Pardeep
(b) NATIONALITY : Indian
(c) ADDRESS : Department of CSE, Indira Gandhi Delhi Tcchnical University

for Women, Kashmere Gate, New Delhi-110006, India

(a) NAME : KAUR Jasleen
(b) NATIONALITY : Indian
(c) ADDRESS : Department of CSE, Indira Gandhi Delhi Technical University

for Women, Kashmere Gate, New Delhi-110006, India

Dated this 18" day of February, 2016

Pk gt
Name: RASHMI TYAGI (IN/PA-1594)
AGENT FOR THE APPLICANT

To, '
The Controller of Patents
. The Patent Office, at New Delhi
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FORM 5
THE PATENTS ACT, 1970
(39 of 1970)
&
THE PATENT RULES, 2003

DECLARATION AS TO INVENTORSHIP

[See Section 10 (6) and rule 13 (6)]

1. NAME OF APPLICANT(S): INDIRA GANDHI DELHI TECHNICAL UNIVERSITY
FOR WOMEN of Kashmere Gate, New Delhi-110006, India

hereby declare that the true and first inventor(s) of the invention disclosed in the complete

specification filed in pursuance of my/our application numbered 249/DEL /2015 dated 28.01.2015

are:-

2.

INVENTORS(S)

(a) NAME
(b) NATIONALITY
(c) ADDRESS

(a) NAME
(b) NATIONALITY
(c) ADDRESS

(a) NAME
(b) NATIONALITY
(c) ADDRESS

(a) NAME
(b) NATIONALITY
(c) ADDRESS

REDDY S. Ramanarayana
Indian

HOD, Department of CSE, Indira Gandhi Delhi Technical
University for Women, Kashmere Gate, New Delhi-110006,
India

CHANDE Suresh
Indian
Finland

AGARWAL Nidhi
Indian
Department of CSE, Indira Gandhi Delhi Technical University

for Women, Kashmere Gate, New Delhi-110006, India

KUMAR Sanjay

Indian

Department of CSE, Indira Gandhi Delhi Technical University
for Women, Kashmere Gate, New Delhi-110006, India



(@) NAME . MISHRA Narendra

(b) NATIONALITY :Indian

(c) ADDRESS . Department of CSE, Indira Gandhi Delhi Technical University
for Women, Kashmere Gate, New Delhi-110006, India

(a) NAME : KUMAR Pardeep
(b) NATIONALITY : Indian
(c) ADDRESS . Department of CSE, Indira Gandhi Delhi Technical University

for Women, Kashmere Gate, New Delhi-110006, India

(@) NAME : KAUR Jasleen
(b) NATIONALITY : Indian
(c) ADDRESS :  Department of CSE, Indira Gandhi Delhi Technical University

for Women, Kashmere Gate, New Delhi-110006, India

Dated this 18" day of February, 2016

Name: RASHMI TYAGI (IN/PA-1594)
AGENT FOR THE APPLICANT

To,
The Controller of Patents
The Patent Office, at New Delhi



FORM 2
THE PATENTS ACT, 1970
(39 of 1970)
&
THE PATENTS RULES, 2003
COMPLETE SPECIFICATION
(Section 10 & Rule 13)

“A SYSTEM FOR BUILDING, CUSTOMIZING SOFTWARE AND
HARDWARE INTERFACES OF SMARTPHONE”"

INDIRA GANDHI DELHI TECHNICAL UNIVERSITY FOR WOMEN
INDIAN
Kashmere Gate, New Delhi-110006, India

The following specification describes the invention and the manner in

which it is to be performed.
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FIELD OF THE INVENTION

The present invention relates to the field of smartphone development.
More particularly, the invention relates to a method and system for
enabling a unified platform capable of customizing hardware and operating
system for building smartphone.

BACKGROUND OF THE INVENTION

There exists today a wide variety of small, typically handheld, electronic
appliances known generally as mobile internet devices or smartphones. In
the current state of the art, all such devices are designed by their
manufacturers to include a variety of hardware capabilities to address as
many potential end users as possible. Similarly, manufacturers determine
the form factor, that is, the size, shape, weight, color, and other physical
attributes, of each product, with the goal to satisfy the greatest possible
number of users with the fewest specific combinations. Finally,
manufacturers configure the operating software of their devices to provide
a variety of functions such that a particular function or related group of
functions is performed in exactly the same way on as many device models

as possible.

The practice of limiting the number of hardware and software
combinations benefits the device manufacturers by reducing the
complexity of the various systems and procedures they use for product
development, manufacturing, sales, and customer support. However,
current and emerging mobile devices provide a great deal of
programmability through the provision of software applications, or “apps”.
These apps allow people to add a wide variety of software functionality to
their mobile devices but do not in general provide the ability to tune the

base operating software of a particular class of mobile device.
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Further, add-on software apps inherently cannot offer any ability to change
the specific hardware built into a mobile device. While most mobile
devices provide connectors and slots for adding or connecting hardware
modules that provide optional capabilities, and coupled with software apps
these hardware add-ons can be quite sophisticated, here too this practice

is limited to adding modules that aren’t in the base device.

Finally, neither add-on software apps nor plug-in hardware modules offer
any ability to change the form factor of a device completely. End users
with a variety of special needs are generally left unsatisfied by the

available options.

Further, other development kits available allows to customize, create
and/or modify either software or hardware so as to make the device
compatible for any new feature or to develop an improved product. What is
needed, then, is system where end users or others acting on behalf of a
group of end users may create personal or custom configurations of

mobile devices or modify an existing one.

Accordingly, it would be advantageous to have an improved development
system for experimenting with every concept of mobile computing so as to

build and innovate new products.

Thus, considering all these facts the present invention provides an
integrated development system having improved flexibility, reduced cost,
and reduced associated workload that facilitates the user or others for
improved optimization, greater configurability and customization of both

hardware and software components.
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SUMMARY

An object of the present invention provides a system for creating
customizable mobile device for learning and development comprising, a
memory database, a processing unit coupled to the memory database
storing therein one or more instructions to be executed by the processing
unit, an interfacing unit operatively coupled to processing unit to perform
plurality of input/output functions simultaneously based on one or more
instructions stored in the memory database, the interface unit comprising
plurality of multi-input/output interface different from each other, wherein
the interface unit further comprises an application program interface, an
external memory communication interface, a multiple sensors
communication interface, a network communication interface and a

universal communication interface.

Another object of the present invention provides a system for creating
customizable mobile device for learning and development comprising, a
memory database, a processing unit operatively coupled to memory
database for executing one or more instruction stored therein and a multi-
input/output interface for providing communication with one or more
smartphone operating system, network communication technology,

sensors and I/O devices.

A further object of the present invention provides a system which allows
the user to create any application or choose the already created
experiments from the provided list to run and test the concepts for
necessary understanding and analysis specific to the mobile computing,
embedded systems, sensor interfacing and wired/wireless communication

protocols.

Another object of the present invention provides a system for performing

several experiments to demonstrate the concepts in real environment
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related to such as but not limited to language C & Python programming,
socket & shell programming, sensor networks, mobile communication,
databases, embedded systems, etc. and manual or in book or CD form
“How to create the experiments with step by step procedure” as an unified
integrated solution. A web based add-on complimentary material or

projects are also provided online free of cost to users.

BRIEF DESCRIPTION OF THE DRAWINGS
Other objects, features, and advantages of the present invention will be
apparent from the following description when read with reference to the

accompanying drawings.

FIG. 1 illustrates basic architecture and various components of
development system according to a preferred embodiment of the present

invention;

FIG. 2 illustrates primary components layout of development system
according to a preferred embodiment of the present invention;

FIG. 3 illustrates flow diagram of development system according to a

preferred embodiment of the present invention;

FIG. 4 illustrates booting process sequence diagram of development

system according to a preferred embodiment of the present invention.
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DESCRIPTION

The embodiments of the present invention will be described in detail with
reference to the accompanying drawings. However, the present invention
is not limited to the embodiments. The present invention can be modified
in various forms. The embodiments of the present invention are only
provided to explain more clearly the present invention to the ordinarily
skilled in the art of the present invention. In the accompanying drawings,

like reference numerals are used to indicate like components.

The present invention provides a mobile device, smartphone development
system for real-time designing, interfacing & programming of the various
components of smartphone. The system of present invention can be used
as an experimental kit for experimenting each and every concept of mobile
computing, embedded systems, sensors and communication networks as
an integrated approach such that creation of new devices, operating
software packages, and applications can be accelerated by incorporation

or customization of existing items or components thereof.

The development system of present invention includes real hardware,
software, sensing and communicating components to build a smartphone.
Thus it provides three dimensional freedom to end users and others, such
as branding organizations, support personnel, students & developers to
modify or interface any hardware, build or customize the operating system

and to develop the applications specific to their needs.

Accordingly, the system of present invention integrates the real mobile
components such as TFT, LCD, LED, MPU, GPS, GSM, Bluetooth,
ZigBee, Wi-Fi, Multimedia, Camera, Sensors, Buzzers, MyOS, Graphical
User Interface (GUI), software and learning material in book form both in
hard as well soft copy as a complete integrated solution. Thus, it not only

provides the freedom to modify, customize and create operating system,
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hardware and the application development as per requirement but also
acts as a demonstration or experimental platform for various wired (UART,
USB, SPI and 12C) and wireless (BT, ZigBee, GSM, Wi-Fi and GPS)

communication protocols.

FIG. 1 illustrates architecture block diagram of system according to a
preferred embodiment of the present invention. The system (100) includes
a processing unit (101), a memory database (102) and interface unit (not
shown) of processing unit which couples the processor with and/or to the
various communication interface such as I/O interface (104), memory
interface (105), sensory interface (106), communication interface (107)
and Application/OS interface (103).

According to an embodiment of present invention the processing unit (101)
is a computing platform to perform all customized operation, which
comprises a processor and an interface unit for communication with
plurality of application specific communication interface. The processing
unit (101) communicates with various interfaces that can be selected from
one or more group, for example, an application interface which provides
access to Android OS environment, Linux OS environment, Windows and
Mac OS environment and other application operating system
environments to create a customized operating system and to learn the
effect of newly created OS environment on a mobile device or smartphone

operation.

The 1/O interface (104) allows connection to such as but not limited to the
speaker, microphone, buzzer, camera, touch screen, display, user
interface, keyboard and other input/output devices. The memory interface
(105) provides connection with one or more high speed memory RAM
required to be used in the customized smartphone platform such as
SDRAM, DRMA and SD CARD/FLASH. The sensor interface (106)
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provides communication to application specific sensors such as health
sensors, environment sensors, safety sensors and device activity sensors,
etc. The communication interface (107) provides connection to one or
more network communication technology but not limited to Bluetooth, Wi-
Fi, GSM, ZigBee, UART, USB, SPI and I12C.

In an embodiment of present invention a customized mobile device or
smartphone is provided in which one or more hardware element and/or
software element can be selected according to user need to create a new
smartphone device, application software and testing environment for

further development.

FIG. 2 illustrates layout of primary components of development system
according to a preferred embodiment of the present invention. Here the
figure illustrates different hardware component used in the development of
platform of present invention. However, the scope of present invention is
not limited to these only. The detailed description of each component and
its functioning is explained later in the specification.

FIG. 3 illustrates flow diagram of development system according to a
preferred embodiment of the present invention. The system of present
invention runs on a highly customizable operating system (MyOS) allowing
integration of multiple hardware component and software component into
a single platform. The system (300) consists of hardware element (301),
which runs on MyOS operating system. The MyOS operating system is
specifically designed for a unified platform capable of customizing
hardware and operating system for building smartphone. When system is
switched ON, hardware (301) memory is booted with operating system
(MyOS) and input/output (303) interface with one or more user selected

sensors (304) and communication technology (305) creates a customized
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phone environment for user applications (306) development and

execution.

The development system of the present invention is low cost and open
source solution for users, students, faculty and developers to experiment
and innovate new designs, products and solutions for education,
entertainment, agriculture and health application and offers following

advantages:

e Provides unique platform for integration of real mobile components
such as TFT, MPU, GPS, GSM, Bluetooth, ZigBee, Wi-Fi
Multimedia, Camera, Sensors, MyOS and Application software.

e Allows operating system customization for the kernel porting and
specific requirement.

e Uses Python as a preferred programming environment to integrate
both hardware, operating system, and the application.

e Acts as an integrated solution for sensor interfacing, programming
and mobile application development through open source tools and
technologies.

e Provides a practical integrated real platform for experimenting the
concepts of various subjects such as mobile computing, embedded

systems, sensors and communication networks.

According to an embodiment of present invention the mobile device or
smartphone development system of the present invention comprises
primarily of following components:
The one or more hardware components used in the system are described
herein:
a) Computing Platform: Raspberry Pi(R-Pi) is being used as a
preferred computing platform. It uses the Broadcom SoC with
ARML11 processor and operates at 700 MHz. It is widely used low
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b)

d)

cost platform for various product design and developments

presently.

Camera Module: This module can be used to take high definition
video, as well as stills photographs with options like time-lapse,
slow motion and video cleverness. It is a five mega pixel fixed focus
camera that supports 1080p30, 720p60 and VGA90 video modes

as well as still captures.

Touch Screen: It features a 2.8" display with 320x240, 16-bit color
pixels and a resistive touch overlay. The plate uses the high speed
SPI interface and can use the mini display as a console for
displaying text, images or video etc.

Sensors: Various sensors such as temperature, humidity,

accelerometer, smoke & pulse sensor are integrated with R-Pi.

The communication technology supported by present system may

comprise following network communication modules:

a)

b)

GSM: GSM (Global System for Mobile communications) is an
open, digital cellular technology used for transmitting mobile voice
and data services. GSM differs from first generation wireless
systems in that it uses digital technology and Time Division
Multiple Access (TDMA) transmission methods. GSM is a circuit-
switched system that divides each 200kHz channel into eight
25kHz time-slots.

Bluetooth: Class-2 Bluetooth module with Serial Port Profile, which

can be configured as either Master or Slave, a drop-in replacement

for wired serial connections.

10
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c)

d)

e)

GPS: It provides the real time position information in NMEA format.
This data includes the complete PVT (position, velocity, time)

solution computed by the GPS receiver.

ZigBee: ZigBee is a specification for a suite of high-level
communication protocols used to create personal area networks
built from small, low-power digital radios based on an IEEE
802.15.4 standard.

Wi-Fi: It is wireless LAN based on IEEE 802.11 standard that
allows an electronic device to inter networking using 2.4 GHz UHF
and 5 GHz SHF ISM radio bands.

The application software component supported by present mobile device

development platform comprises:

a)

b)

MyOS: To meet the user requirements standard embedded Linux
kernel is optimized and configured for the intended hardware and
software, to get new functionalities and to test new features as per
application specific requirements. The MyOS is configured for
platform application however it can be recompiled, customized and

ported into the platform for a specific requirement.

Set of application programs and projects are created to experiment

the concepts of various subjects as mentioned earlier.

The present invention accordingly provides a universal development

system for experimenting the concepts of mobile computing, embedded

systems, communication protocols and networks, sensors, interfacing

peripherals as an integrated solution.

The system architecture of the present invention primarily consists of:

11
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(a) OS for customizing existing Linux, Yocto, Android OS, for creating

new OS, reducing kernel size.

(b) Hardware interfacing as per user requirement that include
application specific sensors, actuators, MIC, speaker, buzzer,
camera, display, user interface, communication module, vibrators,

I/O memory or SD card extension etc.

(c) Programming for mobile system design or for mobile application

programming (app development) using python.

According to an embodiment of the present invention on power-on
development system is booted with selected OS for the particular field
specific applications and related software and target codes. Additionally,
the system is also integrated with health, environment and safety sensors,
communication modules, camera, TFT display and touch keypad with
power adaptor status LEDs, signal outputs pins, status pins, SIM tray,
USB, VGA, HDMI, USB to UART, audio & video, camera, SPI and 12C

ports for connecting peripherals for further enhancing applications.

FIG. 4 illustrates a booting process sequence diagram of development
system according to a preferred embodiment of the present invention. The
process starts at step (401), when system is switched ON, at the time of
initialization, customized operating system (MyOS) gets loaded from card
memory into RAM at step (402). This enables loading of the kernel of
customized operating system (MyOS) in to the memory that consists of

integrated development environment (IDE) for application development.
In the claims, the word “comprising” does not exclude other elements or

steps, and the indefinite article “a” or “an” does not exclude a plurality. A

single element or other unit may fulfill the functions of several items recited

12
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in the claims. The mere fact that certain measures are recited in mutually
different dependent claims does not indicate that a combination of these

measures cannot be used to advantage.

The present invention can be implemented in any convenient form, for
example using dedicated hardware, or a mixture of dedicated hardware
and software. The present invention may be implemented as computer
software implemented by one or more networked processing apparatuses.
The network can comprise any conventional terrestrial or wireless
communications network, such as the Internet. The processing
apparatuses can compromise any suitably programmed apparatuses such
as a general purpose computer, personal digital assistant, mobile
telephone (such as a Wireless Application Protocol (WAP) or 3G-
compliant phone) and so on. Since the present invention can be
implemented as software, each and every aspect of the present invention
thus encompasses computer software implementable on a programmable

device.

The computer software can be provided to the programmable device using
any storage medium or carrier medium for storing processor readable
code such as a flexible disk, a compact disk read only memory (CD-ROM),
a digital versatile disk read only memory (DVD-ROM), DVD recording
only/rewritable (DVD-R/RW), electrically erasable and programmable read
only memory (EEPROM), erasable programmable read only memory
(EPROM), a memory card or stick such as USB memory, a memory chip,
a mini disk (MD), a magneto optical disc (MO), magnetic tape, a hard disk
in a server, a solid state memory device or the like, but not limited to

these.

The hardware platform includes any desired kind of hardware resources

including, for example, a central processing unit (CPU), a random access

13
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memory (RAM), and a hard disk drive (HDD). The CPU may be
implemented by any desired kind of any desired number of processor. The
RAM may be implemented by any desired kind of volatile or non-volatile
memory. The HDD may be implemented by any desired kind of non-
volatile memory capable of storing a large amount of data. The hardware
resources may additionally include an input device, an output device, or a
network device, depending on the type of the apparatus. Alternatively, the
HDD may be provided outside of the apparatus as long as the HDD is
accessible. In this example, the CPU, such as a cache memory of the
CPU, and the RAM may function as a physical memory or a primary
memory of the apparatus, while the HDD may function as a secondary

memory of the apparatus.

In the above-described example embodiment, a computing environment
can be created using a computer used with a computer-readable program,
described by object-oriented programming languages such as C++, Java
(registered trademark), JavaScript (registered trademark), Perl, Ruby,
Python or legacy programming languages such as machine language,
assembler language to control functional units used for the apparatus or
system. For example, a particular computer (e.g., personal computer, work
station) may control information processing apparatus or an image
processing apparatus using a computer-readable program, which can
execute the above-described processes or steps. In the above described
embodiments, at least one or more of the units of apparatus can be
implemented in hardware or as a combination of hardware/software
combination. In example embodiment, processing units, computing units,
or controllers can be configured using various types of processors,
circuits, processing devices, processing circuits or the like such as a
programmed processor, a circuit, an application specific integrated circuit
(ASIC), used singly or in combination. A circuit is a structural assemblage

of electronic components including conventional circuit elements,

14
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integrated circuits including application specific integrated circuits,
standard integrated circuits, application specific standard products, and
field programmable gate arrays. Further, a circuit includes central
processing units, graphics processing units, and microprocessors, which
are programmed or configured according to software code. A circuit does
not include pure software, although a circuit does include the above-

described hardware executing software.

In the present invention all references related to mobile device may be
assumed as mobile phone, smartphone, phone device, tablets, portable
device and computing device and may be used interchangeably. Further,
terms like “system” and “platform” are used interchangeably and

synonymously throughout this document.

Numerous additional modifications and variations are possible in light of
the above teachings. It is therefore to be understood that within the scope
of the appended claims, the disclosure of the present invention may be
practiced otherwise than as specifically described herein. For example,
elements and/or features of different examples and illustrative
embodiments may be combined each other and/or substituted for each

other within the scope of this disclosure and appended claims.

15
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We Claim:
1. A system for creating customizable mobile device for learning and
development comprising:
a memory database;
a processing unit coupled to the memory database storing
therein one or more instructions to be executed by the
processing unit;
an interfacing unit operatively coupled to processing unit to
perform plurality of input/output functions simultaneously
based on one or more instructions stored in the memory
database, the interface unit comprises plurality of multi-
input/output interface different from each other, wherein the
interface unit comprises
an application program interface;
an external memory communication interface;
a multiple sensors communication interface;
a network communication interface; and

a universal communication interface.

2. The system as claimed in claim 1, wherein the application program
interface is customizable to select one or more application specific

operating system environments.

3. The system as claimed in claim 1, wherein memory interface

provides communication to high speed memory devices.

4, The system as claimed in claim 1, wherein sensors communication

interface provides communication with one or more sensors
selected from the group consisting of health sensor, environment

sensors, safety sensors and activity sensors such as proximity

16
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sensor, accelerometer sensor, gyroscope, light sensor, GPS, and

fingerprint sensors.

The system as claimed in claim 1, wherein the universal
communication interface provides communication to plurality of
input/output devices selected from the group consisting of touch

screen, display, keyboard, speaker, microphone and camera.

The system as claimed in claim 1, wherein the network
communication interface provides communication with one or more
communication technology selected from the group consisting of
Bluetooth, Wi-Fi, GSM, ZigBee, UART, USB, SPI and I2C.

A system for creating customizable mobile device for learning and
development comprising;
a memory database;
a processing unit operatively coupled to memory database
for executing one or more instruction stored therein; and
a multi-input/output interface for providing communication
with one or more smartphone operating system, network

communication technology, sensors and I/O devices.

Dated this 28" day of January, 2016

RASHMI TYAGI
AGENT FOR APPLICANT
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ABSTRACT

A SYSTEM FOR BUILDING, CUSTOMIZING SOFTWARE AND
HARDWARE INTERFACES OF SMARTPHONE

The present invention relates to a system and method providing a unified
platform for real time programming, designing and customizing
smartphone hardware and software (OS) component for the purpose of
experimenting, developing and learning various concept of mobile
computing environment. The platform includes a processing unit for
controling and managing the operation of one or more interface
controllers. The one or more interface controller comprise memory
interface, communication interface, input/output interface, sensor
interface, application programming interface for application programming

and operating system customization.
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FIELD OF THE INVENTION

The present invention relates to the field of smart phone development. More
particularly, the invention relates to a method and system for enabling a unified
platform capable of customizing hardware and operating system for building

smart phone.

BACKGROUND OF THE INVENTION

There exists today a wide variety of small, typically handheld, electronic
appliances known generally as mobile internet devices or smart phones. In the
current state of the art, all such devices are designed by their manufacturers to
include a variety of hardware capabilities to address as many potential end users
as possible. Similarly, manufacturers determine the form factor, that is, the size,
shape, weight, color, and other physical attributes, of each product, with the goal
to satisfy the greatest possible number of users with the fewest specific
combinations. Finally, manufacturers configure the operating software of their
devices to provide a variety of functions such that a particular function or related
group of functions is performed in exactly the same way on as many device

models as possible.

The practice of limiting the number of hardware and software combinations
benefits the device manufacturers by reducing the complexity of the various
systems and procedures they use for product development, manufacturing,
sales, and customer support. However, current and emerging mobile devices
provide a great deal of programmability through the provision of software
applications, or “apps”. These apps allow people to add a wide variety of
software functionality to their mobile devices but do not in general provide the

ability to tune the base operating software of a particular class of mobile device.

Further, add-on software apps inherently cannot offer any ability to change the
specific hardware built into a mobile device. While most mobile devices provide
connectors and slots for adding or connecting hardware modules that provide
optional capabilities, and coupled with software apps these hardware add-ons
can be quite sophisticated, here too this practice is limited to adding modules that

aren’t in the base device.
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Finally, neither add-on software apps nor plug-in hardware modules offer any
ability to change the form factor of a device completely. End users with a variety

of special needs are generally left unsatisfied by the available options.

Further, other development kits available allow to customize, create and/or
modify either software or hardware so as to make the device compatible for any
new feature or to develop an improved product. What is needed, then, is system
where end users or others acting on behalf of a group of end users may create

personal or custom configurations of mobile devices or modify an existing one.

Accordingly, it would be advantageous to have an improved development system
or kit for experimenting with every concept of mobile computing so as to build

and innovate new products.

Thus, considering all these facts the present invention provides an integrated
development system or kit having improved flexibility, reduced cost, and reduced
associated workload that facilitates the user or others for improved optimization,
greater configurability and customization of both hardware and software

components.
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BRIEF DESCRIPTION OF THE DRAWINGS
Other objects, features, and advantages of the present invention will be apparent
from the following description when read with reference to the accompanying

drawings.

FIG. 1 illustrates basic architecture and various components of development
system or Kit (MySmartPhone Kit) according to a preferred embodiment of the

present invention;

FIG. 2 illustrates primary components layout of development system or Kit
(MySmartPhone Kit) according to a preferred embodiment of the present

invention;

FIG. 3 illustrates flow diagram of development system or Kit (MySmartPhone Kit)

according to a preferred embodiment of the present invention;

FIG. 4 illustrates booting process sequence diagram of development system or
Kit (MySmartPhone Kit) according to a preferred embodiment of the present

invention.

FIG. 5 illustrates sample demonstration of development system or Kit
(MySmartPhone Kit) according to a preferred embodiment of the present

invention.
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DESCRIPTION

The embodiments of the present invention will be described in detail with
reference to the accompanying drawings. However, the present invention is not
limited to the embodiments. The present invention can be modified in various
forms. The embodiments of the present invention are only provided to explain
more clearly the present invention to the ordinarily skilled in the art of the present
invention. In the accompanying drawings, like reference numerals are used to

indicate like components.

The present invention provides a mobile device, smart phone development
system or kit (MySmartPhone Kit) for real-time designing, interfacing &
programming of the various components of smart phone. The kit of present
invention can be used as an experimental kit for experimenting each and every
concept of mobile computing, embedded systems, sensors and communication
networks as an integrated approach such that creation of new devices, operating
software packages, and applications can be accelerated by incorporation or

customization of existing items or components thereof.

The development kit of present invention includes real hardware, software,
sensing and communicating components to build a smart phone. Thus it provide
three dimensional freedom to end users and others, such as branding
organizations, support personnel, students & developers to modify or interface
any hardware, build or customize the operating system and to develop the

applications specific to their needs.

Accordingly, the kit of present invention integrates the real mobile components
such as TFT, MPU, GPS, GSM, Bluetooth (BT), ZigBee,Wi-Fi Multimedia,
Camera, Sensors, MyOS, software and learning material in book form both in
hard as well soft copy as a complete integrated solution. Thus, it not only
provides the freedom to modify, customize and create operating system,
hardware and the application development as per requirement but also acts as a
demonstration or experimental platform for various wired (UART,USB,SPI and

I2C) and wireless (BT, ZigBee, GSM, Wi-Fi and GPS) communication protocols.
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The development system or kit of the present invention is low cost and open

source solution for users, students, faculty and developers to experiment and

innovate new designs, products and solutions for education, entertainment,

agriculture and health application and offers following advantages:

Provides unique platform for integration of real mobile components such
as TFT, MPU, GPS, GSM, Bluetooth (BT), ZigBee, Wi-Fi Multimedia,
Camera, Sensors, MyOS, Application software.

Allows operating System customization for the kernel porting and specific
requirement.

Uses Python as a programming environment to integrate both hardware,
operating system, and the application.

Acts as an integrated solution for sensor Interfacing, programming and
mobile application development through open source tools and
technologies.

Provides a practical integrated real platform for experimenting the
concepts of various subjects such as mobile computing, embedded

systems, sensors and communication networks.

The development system or Kit of the present invention comprises

primarily of following components:

Hardware components:

a)

b)

Computing Platform: Raspberry Pi(R-Pi) is being used as a computing
platform. It uses the Broadcom SoC with ARM11 processor and operates
700 MHz. It is widely used low cost platform for various product design

and developments in recent times.

Camera Module: This module can be used to take high definition video,
as well as stills photographs with options like time-lapse, slow motion and
video cleverness. It is a five mega pixel fixed focus camera that supports

1080p30, 720p60 and vga90 video modes as well as still captures.
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c)

d)

Touch Screen: It features a 2.8" display with 320x240 16-bit color pixels
and a resistive touch overlay. The plate uses the high speed SPI interface
and can use the mini display as a console for displaying text, images or

video etc.

Sensors: Various sensors such as temperature, humidity, accelerometer,

smoke & pulse sensor are integrated with R-Pi.

Communication Modules:

a)

b)

d)

e)

GSM: GSM (Global System for Mobile communications) is an open,
digital cellular technology used for transmitting mobile voice and data
services. GSM differs from first generation wireless systems in that it
uses digital technology and Time Division Multiple Access (TDMA)
transmission methods. GSM is a circuit-switched system that divides

each 200kHz channel into eight 25kHz time-slots.

Bluetooth: Class-2 Bluetooth (BT) module with Serial Port Profile, which
can be configured as either Master or Slave, a drop-in replacement for

wired serial connections.

GPS: It provides the real time position information in NMEA format. This
data includes the complete PVT (position, velocity, time) solution

computed by the GPS receiver.

ZigBee: ZigBee is a specification for a suite of high-level communication
protocols used to create personal area networks built from small, low-

power digital radios based on an IEEE 802.15.4 standard.

Wi-Fi: It is wireless LAN based on IEEE 802.11 standard that allows an
electronic device to inter networking using 2.4 GHz UHF and 5 GHz SHF
ISM radio bands.
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Software component:

a) MyOS: To meet the user requirements standard embedded Linux kernel
is optimized and configured for the intended hardware and software, to
get new functionalities and to test new features as per application
specific requirements. The MyOS is configured for MySmartPhone
application however it can be recompiled, customize and ported into the

MySmartPhone for a specific requirement.

b) Set of application programs and projects are created to experiment the

concepts of various subjects as mentioned earlier.

The present invention accordingly provides a universal development system or kit
for experimenting the concepts of mobile computing, embedded systems,
communication protocols and networks, sensors, interfacing peripherals as an

integrated solution.

The Kit architecture of the present invention primarily consists of:
(a) OS for customizing existing Linux, Yocto, Android OS, for creating new

OS, reducing kernel size.

(b) Hardware interfacing as per user requirement that include application
specific  sensors, actuators, mic, speaker, camera, display,

communication module, vibrators, I/O memory or SD card extension etc.

(c) Programming for mobile system design or for mobile application

programming (app development) using python.

In present invention on power-on development system or Kit (MySmartPhone) is
booted with selected OS for the particular field specific applications and related
software and target codes. Additionally, the kit is also integrated with health,
environment and safety sensors, communication modules, camera, TFT display
and touch keypad with power adaptor status LEDs, signal outputs pins, status
pins, SIM tray, USB, VGA, HDMI, USB to UART, audio & video, camera, SPI and

12C ports for connecting peripherals for further enhancing applications.
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Further, according to present invention when MySmartPhone kit is switched on;
at the time of initialization, MyOS boot loader gets loaded from card memory into
RAM and thereby loads the kernel of MyOS that consists of IDE for application
development. The user can create any application or chose the already created
experiments from the list to run and test the concepts for necessary
understanding and analysis specific to the mobile computing, embedded
systems, sensor interfacing and wired/wireless communication protocols. The kit
of the present invention comprises several experiments to demonstrate the
concepts in real environment related to the above mentioned subjects and
manual or in book form “How to create the experiments with step by step
procedure” as an integrated solution. A web based add on complimentary

material/projects are also made available online free of cost for users.
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ABSTRACT

A SYSTEM FOR BUILDING, CUSTOMIZING SOFTWARE AND HARDWARE
INTERFACES OF SMART PHONE

The present invention relates to a system and method providing a unified
platform for real time programming, designing and customizing smart phone
hardware and software (OS) component for the purpose of experimenting,
developing and learning various concept of mobile computing environment. The
platform includes a processing unit for controlling and managing the operation of
one or more interface controllers. The one or more interface controller comprise
memory interface, communication interface, input/output interface, sensor
interface, application programming interface for application programming and

operating system customization.
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ABSTRACT

A SYSTEM FOR BUILDING, CUSTOMIZING SOFTWARE AND
HARDWARE INTERFACES OF SMARTPHONE

The present invention relates to a system (100) and method providing a
unified platform for real time programming, designing and customizing
smartphone hardware and software (OS) component for the purpose of
experimenting, developing and learning various concept of mobile
computing environment. The platform (100) includes a processing unit
(101) for controlling and managing the operation of one or more interface
controllers. The one or more interface controller comprise memory
interface (105), communication interface (107), input/output interface
(104), sensor interface (106), application programming interface (103) for

application programming and operating system customization.
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ABSTRACT
MULTIMODAL INTERACTION SYSTEM & METHOD FOR VISUALLY

IMPAIRED
The present invention relates to a system (100) for providing a tactual and
a synchronized auditory stimulus in real time to a visually impaired for
reading a tactile image, braille, tactile text, and printed text on an
accessible page (10). The system comprises of a computing device (110)
for capturing the image and computer vision techniques for processing
and filtering the captured image, extracting relevant features from the
image and linking to a pre-stored audio file for generating an audio
stimulus corresponding to the processed tactile image to the visually
impaired. The computing device (110) is held by a portable stand (101)
during use which comprises a frame body (103) for securing the
computing device (110) at an appropriate angle and distance for capturing
image, a clamp support (105) for securing accessible page (10) under the
camera field view, and a support (104) for balancing the computing device
(110).

17
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We Claim

1. A system (100) for providing a tactual and a synchronized auditory
stimulus in real time to a visually impaired for reading a tactile image
optionally consisting of braille, tactile text, and printed text on an
accessible page comprising of:

a computing device (110) comprising a camera, a microphone, a
speaker, a memory storing a set of instructions and, a processor coupled
to the memory, wherein the processor is configured to execute instructions
stored in the memory for:

-capturing the tactile image by camera;

-filtering the image to extract coordinate position and shape of
the tactile image

-identifying tactile graphics, tactile text and/or printed text in the
filtered image;

-identifying a pre-stored audio file corresponding to captured
image for linking to the tactile graphics, tactile text and/or printed
text;

-generating an auditory stimulus synchronized to linked tactile
graphics, tactile text and/or printed text to the visually impaired;

a portable stand (101) for holding the computing device (110) during
use comprising:

-a frame body (103) consisting on top a sliding holder (102)
movable back and forth for securing an appropriate angle and
distance of camera of the computing device (110) with respect to
the accessible page (10);

-LED lights secured to the top on the backside of the frame
body (103) to provide sufficient light on accessible page (10) for
capturing of the tactile image by the computing device (110);

-a clamp support (105) at bottom of the frame body (103) for
securing accessible page (10) under the computing device camera

field view; and

14
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- a support (104) at the back of the frame body (103) for
balancing the stand (101) by preventing vibration due to weight of
the device (110) and stand (101) itself;

wherein the frame body (103) is adjustable in height by collapsing
towards the clamp support (105) for appropriate capturing of accessible
pages (10) of different size preferably from A4 to upto A3 size by
computing device (110).

2. The system (100) for providing a tactual and a synchronized auditory
stimulus in real time to a visually impaired for reading a tactile image on
an accessible page (10), wherein the tactile image is a 2D/3D
embossed image optionally consisting of tactile data and/or printed
text.

3. The system (100) for providing a tactual and a synchronized auditory
stimulus as claimed in claim 1, wherein accessible page (10) optionally
consists of graphical objects, shapes and body sensible by a visually

impaired or sighted elderly or user with learning disabilities.

4. The system (100) for providing a tactual and a synchronized auditory
stimulus as claimed in claim 1, wherein accessible page (10) optionally
consists of non visible codes and images placed for comparing the
captured image with a set of reference images pre-stored in the
memory of the computing device (110) for generating a synchronous
audio.

5. The system (100) for providing a tactual and a synchronized auditory

stimulus as claimed in claim 1, wherein the computing device (110) is a

portable device preferably a mobile device or smartphone.

15



6. The system (100) for providing a tactual and a synchronized auditory
stimulus as claimed in claim 1, wherein the audio file can be generated

in different languages through various formats including text.
5 Dated this 10" day of May 2017
RASHMI TYAGI

IN/PA-1594
10 AGENT FOR APPLICANTS

16
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MULTIMODAL INTERACTION SYSTEM & METHOD FOR VISUALLY
IMPAIRED

FIELD OF INVENTION

The present invention relates to the field of assistive technologies for
visually impaired people. More particularly, the invention relates to
multimodal interaction system for visually impaired which provides a

synchronized audio stimulus in addition to a haptic stimulation to the user.

BACKGROUND OF THE INVENTION

According to WHO, about 285 million people are estimated to be visually
impaired worldwide, 90% of whom live in low income settings. Out of
thesel9 million are children under the age of 15 years. Children below the
age of 10 years have limited resources in terms of learning material. Also,
what options do they have in terms of recreational material? A solution to
this problem could be the use of assistive technology. Existing solutions
mostly use Braille, tactile diagrams, customized print sizes and audio in
order to provide assistance to visually impaired children. But children are
not accustomed to Braille at such an early age and Braille books do not

give similar enjoyment as the books available for sighted children.

Tactile books for children below the age of 10 years are not available. The
problem with audio books is that listening to audio alone doesn’t help in
visualization. Also, having customized print sizes for each & every child is
not feasible. All the above solutions effectively translate text for the
visually impaired child but none of them provides the graphics translation.
Due to these problems, children become vulnerable to developmental
delays and other learning difficulties which hinder their inclusion into the
society.

Commercially available assistive technologies for visually impaired adults
comprise of complex and expensive tabular displays and OCR systems
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which provide audio/tactile feedback with the help of an additional module.
But using these devices & receiving accurate auditory/tactile feedback
requires rigorous training sessions with visually impaired users. Also, such
devices are useful for people possessing perception & having the concept
of object orientation. But visually impaired children below the age of ten
years explore shapes by using the contour following strategy. They move
their fingers smoothly and non-repetitively over the edges of the object.

Therefore, such devices are not suitable for visually impaired children.

Thus, a solution is required which just doesn’t only provide narration but
also help visually impaired children in visualizing various characters,
concepts & themes which can eventually help in cognition and perception
development. In this way, not just only knowledge can be imparted
amongst children but they can also be made aware of many things like
social scenarios so that they can adapt to different surroundings easily.

Thus, in this way their inclusion into the society can be accelerated.

Therefore, to overcome the disadvantages of prior art present invention
provides a multimodal interaction system for visually impaired or sighted
elderly as well as for people with learning disabilities which gives haptic
stimuli in addition to audio stimulus. So, that integration of these two inputs
can help the user in developing an understanding of the concept and thus

can eventually help in perception and cognition development.

SUMMARY OF THE INVENTION

An object of the invention provides a multimodal interaction system (100)
for reading an embossed image and/or tactile data printed on a page (10)
comprising a mobile device (110) comprising a camera, a microphone, a
speaker and a memory coupled to a processor, wherein the memory
storing a set of instructions for reading the embossed image and/or tactile
data printed on the page, the mobile device captures the image and/or
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tactile data and converts into an output format, a stand (101) comprising a
sliding holder (102) for holding the mobile device on top of the stand
frame, a clamp support (105) for keeping printed page (10) below the
mobile camera field view and a back support (104), wherein the clamp
support (105), the back support (104) and the mobile device holder (102)
are attached through the stand frame body (103) with adjustable height.

An another object of the invention provides a multimodal interaction
system (100) for reading 2D/3D embossed image and/or tactile data
printed on a page (10) comprising a mobile device (110) comprising a
camera, a microphone, a speaker and a memory coupled to a processor,
wherein the memory storing a set of instructions for reading the 2D/3D
embossed image and/or tactile data printed on the page, the mobile
device captures the image and/or tactile data and converts into an output
format, a stand (101) comprising a sliding holder (102) for holding the
mobile device on top of the stand frame, a clamp support (105) for keeping
printed page (10) below the mobile camera field view and a back support
(104), wherein the clamp support (105), the back support (104) and the
mobile device holder (102) are attached through the stand frame body
(103) with adjustable height.

An furthermore object of the invention provides a system enabling vision-
impaired or people with low-vision to view objects or source material,
including reading text (handwritten or printed), viewing pictures and

physical object by feeling or touching and through audio speech signal.

An furthermore object of the invention provides a system for reading
graphical object, shapes and body sensible by a visually impaired or
sighted elderly or user with learning disabilities.
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BRIEF DESCRIPTION OF THE DRAWINGS

Other objects, features, and advantages of the present invention will be
apparent from the following description when read with reference to the
accompanying drawings.

FIG. 1 illustrates the arrangement of the basic components of the
multimodal interaction system according to a preferred embodiment of the
present invention;

FIG. 2 illustrates a tactile printed material according to a preferred
embodiment of the present invention;

FIG. 3 illustrates work flowchart of the multimodal interaction system
according to a preferred embodiment of the present invention; and

FIG. 4 illustrates a working configuration of the multimodal interaction

system according to a preferred embodiment of the present invention.
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DETAILED DESCRIPTION OF THE INVENTION

The embodiments of the present invention will be described in detail with
reference to the accompanying drawings. However, the present invention
is not limited to the embodiments. The present invention can be modified
in various forms. The embodiments of the present invention are only
provided to explain more clearly the present invention to the ordinarily
skilled in the art of the present invention. In the accompanying drawings,

like reference numerals are used to indicate like components.

The present invention provides a multimodal interaction system for visually
impaired children, elderly as well as people with learning disabilities. The
system of the present invention comprises primarily of a tactile printed
material, a reading stand and a computing device that provides a
synchronized audio stimulus in addition to a haptic stimuli to the visually

impaired.

FIG. 1 illustrates the arrangement of the basic components of the
multimodal interaction system (100) according to a preferred embodiment
of the present invention. The present invention provides a system (100)
enabling people with vision impairment or learning disabilities to view
printed objects or source material, including reading text, graphics,
shapes, handwritten or printed, viewing pictures and physical objects. The
system (100) includes a computing device (110) preferably a mobile
phone or smartphone, a foldable stand (101) and a page (10) with printed
3D/2D object, graphics, shapes or text. The foldable stand (101) includes
a mobile phone sliding holder (102), over which mobile holder moves back
and forth for a relevant position with respect to printed page preferably a
tactile book (10) explained later in the specification, a height adjustable
stand frame (103) and clamps (105) with back support (104).

According to a preferred embodiment of the present invention the printed
material is a storybook having 3D embossed images and graphics so that
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the user can actually feel the characters & concepts in the book. The
graphics and text is identified by the software application running on
computing device preferably a camera mobile phone or smartphone and a
corresponding audio is generated to the user. The software application is
configured to use the camera of the computing device for scanning and
the computer vision techniques for processing and filtering the image and
extracting relevant features from the image. The book as described
comprises learning material made up of tactile sheets. The tactile sheets
are basically sheets with 3D embossed images so that the user can use
touch stimulus & a simultaneous audio is provided to the user by the
software application on the computing device. The software application is
configured to perform image processing on each page separately &
playing the corresponding audio file. Further, to align the book in proper
reading position and to align computing device's camera at an appropriate
scanning angle a simple stand is provided in the system. The stand is a
wooden or plastic stand with clips or clamps to position the storybook
appropriately & grooves on the top are used to hold the computing device

in proper position.

The prime components according to a preferred embodiment of the
present invention are described in details herein:

A. Tactile Printed Material

B. Wooden/Plastic Stand

C. Software Application

A. Tactile Printed Material

Images and diagrams that are normally used by sighted people for
understanding concepts or conveying information are useless for visually
impaired people. Visually impaired children below the age of ten years
explore shapes by using the contour following strategy. They move their
fingers smoothly and non-repetitively over the edges of the object. FIG. 2



10

15

20

25

30

illustrates a tactile printed material (200) according to a preferred
embodiment of the present invention that includes 3D cut-outs (201) for
proper shape estimation. These 3D cut-out tactile diagrams are produced
using embossing or other technologies on physical medium like swell
paper or PVC sheets. The printed material on page comprises high
contrast embossed illustrations in which images or figures are embossed
with different depth marking. It also provides audio land marking. Some

Interesting question answers are provided at the end of material.

B. Stand

The stand (101) of the present invention is foldable, portable, light in

weight, compact and easy to assemble & carry and adjustable in height to

accommodate scanning of tactile sheets from A4 to upto A3 size. The

stand supports multiple functionalities as explained herein:

I.  Mobile Holder: Visually Impaired children while reading can’t keep
the computing device for example, mobile phone in hand all the
time and also can’t keep it in position for proper scanning. Thus, a
sliding holder (102) of design but not limited to Dove-tail is
provided. It possesses a variable sized mobile device holder,
whose length and width could be adjusted depending upon the
customer's computing device dimensions. To prevent the
computing device such as a mobile phone from falling while
working, the computing device is locked into the holder during the
initial set up, i.e. before running the system. The design for the
stand used in the embodiment described herein may include any
other suitable design whether now known or hereafter described in
the construction art to achieve the particular purpose.
[I.  Support at the back: Due to the height of stand there is a possibility

that the stand as a whole might vibrate or fall due to shocks or
weight of computing device kept at the mobile holder (As computing

device weight would tend to form a couple which in turn would have
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the tendency to rotate the stand as whole). Thus, the stand is

provided with support (104) at the back to prevent vibration.

[ll.  Book Holding Clamps/Frame: Clamps (105) are provided to prevent
the relative motion between the printed matter for example a book
and the stand to ensure that the book remains in a proper reading

position.

IV. LED Light: Portable LED lights are placed on the top, on the
backside of mobile holder to ensure proper lighting while scanning

the documents/graphics.

C. Software Application

The software application in the present invention is configured to perform
image processing on the specific images attached to each page of printed
material and playing the corresponding audio file as illustrated in the work
flowchart of FIG. 3 (explained later in specification). The camera of mobile
phone captures the images of the printed subject matter which is
processed by software application running on the computing device. The
application first extracts feature of the images and identifies object after
processing it. The identified regions of interest are linked to pre-stored
audio data and a corresponding audio file is identified and generated. The
audio file can be generated in different languages through various formats

including text.

According to other embodiment of the present invention, an audio tactile
storybook for visually impaired children is provided which offers a helping
hand to visualize the concepts in the real world and also provides an
imaginary view of the original character and happenings all around in the
book. In the present invention different learning concepts are incorporated
as a part of the book such as on the page depicting a party scenario, the
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child is asked to count the number of balloons in the party. In this way,
children learn new things in the flow of storybook reading only. It is also
includes interactive Braille questions with audio answers at the end of the
storybook to make the storybook more interesting for the visually impaired
child who perceives as a fun Q & A game. The short puzzle provided at
the end of the storybook also helps in improving the learning capacity of
the child.

FIG. 3 illustrates work flowchart (300) of the multimodal interaction system
according to a preferred embodiment of the present invention. The
process starts at step (301) and (302) when storybook to be read is placed
in the base of the stand and mobile phone is kept in the holder of the
stand frame. At step (303) software application is launched in the mobile
phone. Upon launch of the application camera first identifies the object or
shape of graphics/image (at step 304). Once the image/graphic is
identified it is further processed for the identification of text (if present)
within it. Once the object/image is identified using feature extraction
processes a corresponding audio/display file stored in the phone memory
is retrieved (at step 306) and displayed/played to the user in an
appropriate output format (at step 307). In a preferred embodiment output
format, may be an audio file for a visual impaired user or may be a display
form for the user with listening disability. If the application is unable to
identify object/shape of image/graphics the system generates an error to

the user in a suitable form.

According to preferred embodiment of present invention whenever a
visually impaired child/adult or user wants to read the storybook (401), the
parent/caretaker sets up the system as illustrated in FIG. 4. The parent
then fixes the book (401) on clamps (404) & computing device (402) in
proper position on the holder (405) of the reading stand (403) respectively.
Now, the parents leave the visually impaired child alone after starting the

10
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software application so that the child can enjoy the story. Thereafter, the
image at the cover page is scanned & the central character of the story
introduces itself & about the context of story. The image on the cover page
also provides instructions to the child regarding the use the storybook so
that the child can enjoy the story properly. After the introduction is
complete, the child is asked to flip the cover. Now, on first page, there is a
specific image (406) which is scanned by the camera of the computing
device and software application performs image processing on the specific
image for identification of page and region of interest for linkage and
generation of audio in different languages through various formats
including text. When the child feels the 3D embossed images on the page,
the corresponding generated audio file is played via the software
application. Likewise the story continues, and on the last page of the book
Braille questions with audio answers are provided to make the child’s

experience more interactive.

In the present invention various embodiments have been explained in
reference to visually impaired children however the system of present
invention is not being limited to children only it can be used by other users
such as all age groups of visually impaired, sighted elderly, as well as by
people with learning disabilities.

The multimodal interaction system of the present invention has following
advantages:
[. It provides simultaneous tactile and audio stimulus for the user.
[I.  The audio is provided via software application installed on the
computing device.
[ll.  The multimodal interaction system of the present invention is
provided in an affordable kit to the user.
IV. The user requires minimum operational training to operate the

multimodal interaction system of present invention.

11
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V. The multimodal interaction system of present invention helps user
in perception and cognition development.

VI. It can be used as one of the tools in early intervention programs for
blind/visually impaired children for better understanding of real
world objects.

VII.  The multimodal interaction system of the present invention provides
edutainment that is education plus entertainment.

VIIl.  The audio tactile books of the present invention help in auditory
perception development and cognition development.

IX. Special stuffed toys with audio feedback help in cognition

development.

In the present invention tactile is sometimes referred to as haptic and
mobile phone is sometimes referred to as smartphone or simply mobile or

phone. These terms are used interchangeably in this specification.

In the present invention printed matter can refer to any of a wide variety of
printed matter including, books, storybooks, learning material, hard cover
bound books, paper back books, publications, newspapers, magazines,
journals, periodicals, reading materials, literature, brochures, memos,
notes, certificates, commercial paper, money, paper money, negotiable
instruments, stock certificates, legal documents, legal papers, motions,
discovery, interrogatories, decrees, judgments, wills, trusts, stamps,
business cards, folders, files, packaging, boxes, letters, envelopes, labels,
notebooks, papers checks, negotiable instruments, checks, money orders,
credit cards, and any and all other types of conventional or new types of
printed matter. Further, the term printed matter can specifically refer to
marks, fonts, text, images, pictures, illustrations, texture, dots, bumps, bar

codes, matrix, and even Braille.

12
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A “computing device,” as used herein, refers to a device capable of
executing applications, and which is portable. In one instance, the
computing device has one or more processors and memory capability.
Examples of computing devices, these teachings not being limited to only
these examples, mobile phones, smartphones, tablets, digital personal

assistants, and laptops, etc.

The “software application” or “app” can be available for download or
installation on a user computing device from the provider of multimodal
interaction system described herein, for example from the provider's web
site, or through a mobile store application or a link or code can be
provided in the Kit to download the app. In an embodiment, the software
application can be initialized when a user first time uses the multimodal
interaction system. After the “software application” has been downloaded,
the application can be installed on the computing device in an executable
format. The executable form of the application permits the user to access
embodiments of the invention via an electronic resource, such as a mobile

"app" or website.

13
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We Claim
1. A system (100) for providing a tactual and a synchronized auditory
stimulus in real time to a visually impaired for reading a tactile
image optionally consisting of braille, tactile text, and printed text
on an accessible page (10) comprising of:

a computing device (110) comprising a camera, a microphone, a
speaker, a memory storing a set of instructions and, a processor coupled
to the memory, wherein the processor is configured to execute instruction
stored in the for:

-capturing the tactile image by camera,;

-filtering the image to extract coordinate position and shape of
the tactile image

-identifying tactile graphics, tactile text and/or printed text in the
filtered image;

-identifying a pre-stored audio file corresponding to captured
image for linking to the tactile graphics, tactile text and/or printed
text;

-generating an auditory stimulus synchronized to linked tactile
graphics, tactile text and/or printed text to the visually impaired;

a portable stand (101) for holding the computing device (110)
during use comprising:

-a frame body (103) consisting on top a sliding holder (102)
movable back and forth for securing an appropriate angle and
distance of camera of the computing device (110) with respect to
the accessible page (10) ;,

-LED lights secured to the top on the backside of the frame
body (103) to provide sufficient light on accessible page (10) for
capturing of the tactile image by the computing device (110);

a clamp support (105) at bottom of the frame body (103) for
securing accessible page (10) under the computing device camera

field view; and

14
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-a support (104) at the back of the frame body (103) for
balancing the stand (101) by preventing vibration due to weight of
the device (110) and stand (101) itself;

wherein the frame body (103) is adjustable in height by
collapsing towards the clamp support (105) for appropriate
capturing of accessible pages (10) of different size preferably from

A4 to upto A3 size by computing device (110)..

2. The system (100) for providing a tactual and a synchronized

auditory stimulus in real time to a visually impaired for reading a
tactile image on an accessible page (10), wherein the tactile image
is a 2D/3D embossed image optionally consisting of tactile data
and/or printed text.

. The system (100) for providing a tactual and a synchronized

auditory stimulus as claimed in claim 1, wherein accessible page
(10) optionally consists of graphical object, shapes and body
sensible by a visually impaired or sighted elderly or user with

learning disabilities.

. The system (100) for providing a tactual and a synchronized

auditory stimulus as claimed in claim 1, wherein accessible page
(10) optionally consists of nonvisible codes and images placed for
comparing the captured image with a set of reference images pre-
stored in the memory of the computing device (110) for generating

a synchronous audio.

. The system (100) for providing a tactual and a synchronized

auditory stimulus as claimed in claim 1, wherein the computing
device (110) is a portable device preferably a mobile device or
smartphone.

15



6. The system (100) for providing a tactual and a synchronized
auditory stimulus as claimed in claim 1, wherein the audio file can
be generated in different languages through various formats
including text.

Dated this 10™ day of May 2017
RASHMI TYAGI

IN/PA-1594
AGENT FOR APPLICANTS
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ABSTRACT
MULTIMODAL INTERACTION SYSTEM & METHOD FOR VISUALLY

IMPAIRED
The present invention relates to a system (100) for providing a tactual and
a synchronized auditory stimulus in real time to a visually impaired for
reading a tactile image, braille, tactile text, and printed text on an
accessible page (10). The system comprises of a computing device (110)
for capturing the image and computer vision techniques for processing
and filtering the captured image, extracting relevant features from the
image and linking to a pre-stored audio file for generating an audio
stimulus corresponding to the processed tactile image to the visually
impaired. The computing device (110) is held by a portable stand (101)
during use which comprises a frame body (103) for securing the
computing device (110) at an appropriate angle and distance for capturing
image, a clamp support (105) for securing accessible page (10) under the
camera field view, and a support (104) for balancing the computing device
(110).

17
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MULTIMODAL INTERACTION SYSTEM & METHOD FOR VISUALLY
IMPAIRED

FIELD OF INVENTION

The present invention relates to the field of assistive technologies for
visually impaired people. More particularly, the invention relates to
multimodal interaction system for visually impaired which provides a

synchronized audio stimulus in addition to a haptic stimulation to the user.

BACKGROUND OF THE INVENTION

According to WHO, about 285 million people are estimated to be visually
impaired worldwide, 90% of whom live in low income settings. Out of
thesel9 million are children under the age of 15 years. Children below the
age of 10 years have limited resources in terms of learning material. Also,
what options do they have in terms of recreational material? A solution to
this problem could be the use of assistive technology. Existing solutions
mostly use Braille, tactile diagrams, customized print sizes and audio in
order to provide assistance to visually impaired children. But children are
not accustomed to Braille at such an early age and Braille books do not

give similar enjoyment as the books available for sighted children.

Tactile books for children below the age of 10 years are not available. The
problem with audio books is that listening to audio alone doesn’t help in
visualization. Also, having customized print sizes for each & every child is
not feasible. All the above solutions effectively translate text for the
visually impaired child but none of them provides the graphics translation.
Due to these problems, children become vulnerable to developmental
delays and other learning difficulties which hinder their inclusion into the
society.



10

15

20

25

30

Commercially available assistive technologies for visually impaired adults
comprise of complex and expensive tabular displays and OCR systems
which provide audio/tactile feedback with the help of an additional module.
But using these devices & receiving accurate auditory/tactile feedback
requires rigorous training sessions with visually impaired users. Also, such
devices are useful for people possessing perception & having the concept
of object orientation. But visually impaired children below the age of ten
years explore shapes by using the contour following strategy. They move
their fingers smoothly and non-repetitively over the edges of the object.

Therefore, such devices are not suitable for visually impaired children.

Thus, a solution is required which just doesn’t only provide narration but
also help visually impaired children in visualizing various characters,
concepts & themes which can eventually help in cognition and perception
development. In this way, not just only knowledge can be imparted
amongst children but they can also be made aware of many things like
social scenarios so that they can adapt to different surroundings easily.

Thus, in this way their inclusion into the society can be accelerated.

Therefore, to overcome the disadvantages of prior art present invention
provides a multimodal interaction system for visually impaired or sighted
elderly as well as for people with learning disabilities which gives haptic
stimuli in addition to audio stimulus. So, that integration of these two inputs
can help the user in developing an understanding of the concept and thus
can eventually help in perception and cognition development.

SUMMARY OF THE INVENTION

An object of the invention provides a multimodal interaction system (100)
for reading an embossed image and/or tactile data printed on a page (10)
comprising a mobile device (110) comprising a camera, a microphone, a

speaker and a memory coupled to a processor, wherein the memory
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storing a set of instructions for reading the embossed image and/or tactile
data printed on the page, the mobile device captures the image and/or
tactile data and converts into an output format, a stand (101) comprising a
sliding holder (102) for holding the mobile device on top of the stand
frame, a clamp support (105) for keeping printed page (10) below the
mobile camera field view and a back support (104), wherein the clamp
support (105), the back support (104) and the mobile device holder (102)
are attached through the stand frame body (103) with adjustable height.

An another object of the invention provides a multimodal interaction
system (100) for reading 2D/3D embossed image and/or tactile data
printed on a page (10) comprising a mobile device (110) comprising a
camera, a microphone, a speaker and a memory coupled to a processor,
wherein the memory storing a set of instructions for reading the 2D/3D
embossed image and/or tactile data printed on the page, the mobile
device captures the image and/or tactile data and converts into an output
format, a stand (101) comprising a sliding holder (102) for holding the
mobile device on top of the stand frame, a clamp support (105) for keeping
printed page (10) below the mobile camera field view and a back support
(104), wherein the clamp support (105), the back support (104) and the
mobile device holder (102) are attached through the stand frame body
(103) with adjustable height.

An furthermore object of the invention provides a system enabling vision-
impaired or people with low-vision to view objects or source material,
including reading text (handwritten or printed), viewing pictures and

physical object by feeling or touching and through audio speech signal.

An furthermore object of the invention provides a system for reading
graphical object, shapes and body sensible by a visually impaired or
sighted elderly or user with learning disabilities.
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BRIEF DESCRIPTION OF THE DRAWINGS

Other objects, features, and advantages of the present invention will be
apparent from the following description when read with reference to the
accompanying drawings.

FIG. 1 illustrates the arrangement of the basic components of the
multimodal interaction system according to a preferred embodiment of the
present invention;

FIG. 2 illustrates a tactile printed material according to a preferred
embodiment of the present invention;

FIG. 3 illustrates work flowchart of the multimodal interaction system
according to a preferred embodiment of the present invention; and

FIG. 4 illustrates a working configuration of the multimodal interaction

system according to a preferred embodiment of the present invention.
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DETAILED DESCRIPTION OF THE INVENTION

The embodiments of the present invention will be described in detail with
reference to the accompanying drawings. However, the present invention
is not limited to the embodiments. The present invention can be modified
in various forms. The embodiments of the present invention are only
provided to explain more clearly the present invention to the ordinarily
skilled in the art of the present invention. In the accompanying drawings,

like reference numerals are used to indicate like components.

The present invention provides a multimodal interaction system for visually
impaired children, elderly as well as people with learning disabilities. The
system of the present invention comprises primarily of a tactile printed
material, a reading stand and a computing device that provides a
synchronized audio stimulus in addition to a haptic stimuli to the visually

impaired.

FIG. 1 illustrates the arrangement of the basic components of the
multimodal interaction system (100) according to a preferred embodiment
of the present invention. The present invention provides a system (100)
enabling people with vision impairment or learning disabilities to view
printed objects or source material, including reading text, graphics,
shapes, handwritten or printed, viewing pictures and physical objects. The
system (100) includes a computing device (110) preferably a mobile
phone or smartphone, a foldable stand (101) and a page (10) with printed
3D/2D object, graphics, shapes or text. The foldable stand (101) includes
a mobile phone sliding holder (102), over which mobile holder moves back
and forth for a relevant position with respect to printed page preferably a
tactile book (10) explained later in the specification, a height adjustable
stand frame (103) and clamps (105) with back support (104).
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According to a preferred embodiment of the present invention the printed
material is a storybook having 3D embossed images and graphics so that
the user can actually feel the characters & concepts in the book. The
graphics and text is identified by the software application running on
computing device preferably a camera mobile phone or smartphone and a
corresponding audio is generated to the user. The software application is
configured to use the camera of the computing device for scanning and
the computer vision techniques for processing and filtering the image and
extracting relevant features from the image. The book as described
comprises learning material made up of tactile sheets. The tactile sheets
are basically sheets with 3D embossed images so that the user can use
touch stimulus & a simultaneous audio is provided to the user by the
software application on the computing device. The software application is
configured to perform image processing on each page separately &
playing the corresponding audio file. Further, to align the book in proper
reading position and to align computing device's camera at an appropriate
scanning angle a simple stand is provided in the system. The stand is a
wooden or plastic stand with clips or clamps to position the storybook
appropriately & grooves on the top are used to hold the computing device

in proper position.

The prime components according to a preferred embodiment of the
present invention are described in details herein:

A. Tactile Printed Material

B. Wooden/Plastic Stand

C. Software Application

A. Tactile Printed Material
Images and diagrams that are normally used by sighted people for
understanding concepts or conveying information are useless for visually

impaired people. Visually impaired children below the age of ten years
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explore shapes by using the contour following strategy. They move their
fingers smoothly and non-repetitively over the edges of the object. FIG. 2
illustrates a tactile printed material (200) according to a preferred
embodiment of the present invention that includes 3D cut-outs (201) for
proper shape estimation. These 3D cut-out tactile diagrams are produced
using embossing or other technologies on physical medium like swell
paper or PVC sheets. The printed material on page comprises high
contrast embossed illustrations in which images or figures are embossed
with different depth marking. It also provides audio land marking. Some

Interesting question answers are provided at the end of material.

B. Stand
The stand (101) of the present invention is foldable, portable, light in
weight, compact and easy to assemble & carry and adjustable in height to
accommodate scanning of tactile sheets from A4 to upto A3 size. The
stand supports multiple functionalities as explained herein:
I.  Mobile Holder: Visually Impaired children while reading can’t keep
the computing device for example, mobile phone in hand all the
time and also can’t keep it in position for proper scanning. Thus, a
sliding holder (102) of design but not limited to Dove-tail is
provided. It possesses a variable sized mobile device holder,
whose length and width could be adjusted depending upon the
customer's computing device dimensions. To prevent the
computing device such as a mobile phone from falling while
working, the computing device is locked into the holder during the
initial set up, i.e. before running the system. The design for the
stand used in the embodiment described herein may include any
other suitable design whether now known or hereafter described in

the construction art to achieve the particular purpose.
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II.  Support at the back: Due to the height of stand there is a possibility
that the stand as a whole might vibrate or fall due to shocks or
weight of computing device kept at the mobile holder (As computing
device weight would tend to form a couple which in turn would have
the tendency to rotate the stand as whole). Thus, the stand is

provided with support (104) at the back to prevent vibration.

[ll.  Book Holding Clamps/Frame: Clamps (105) are provided to prevent
the relative motion between the printed matter for example a book
and the stand to ensure that the book remains in a proper reading

position.

IV. LED Light: Portable LED lights are placed on the top, on the
backside of mobile holder to ensure proper lighting while scanning

the documents/graphics.

C. Software Application

The software application in the present invention is configured to perform
image processing on the specific images attached to each page of printed
material and playing the corresponding audio file as illustrated in the work
flowchart of FIG. 3 (explained later in specification). The camera of mobile
phone captures the images of the printed subject matter which is
processed by software application running on the computing device. The
application first extracts feature of the images and identifies object after
processing it. The identified regions of interest are linked to pre-stored
audio data and a corresponding audio file is identified and generated. The
audio file can be generated in different languages through various formats

including text.

According to other embodiment of the present invention, an audio tactile
storybook for visually impaired children is provided which offers a helping
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hand to visualize the concepts in the real world and also provides an
imaginary view of the original character and happenings all around in the
book. In the present invention different learning concepts are incorporated
as a part of the book such as on the page depicting a party scenario, the
child is asked to count the number of balloons in the party. In this way,
children learn new things in the flow of storybook reading only. It is also
includes interactive Braille questions with audio answers at the end of the
storybook to make the storybook more interesting for the visually impaired
child who perceives as a fun Q & A game. The short puzzle provided at
the end of the storybook also helps in improving the learning capacity of
the child.

FIG. 3 illustrates work flowchart (300) of the multimodal interaction system
according to a preferred embodiment of the present invention. The
process starts at step (301) and (302) when storybook to be read is placed
in the base of the stand and mobile phone is kept in the holder of the
stand frame. At step (303) software application is launched in the mobile
phone. Upon launch of the application camera first identifies the object or
shape of graphics/image (at step 304). Once the image/graphic is
identified it is further processed for the identification of text (if present)
within it. Once the object/image is identified using feature extraction
processes a corresponding audio/display file stored in the phone memory
is retrieved (at step 306) and displayed/played to the user in an
appropriate output format (at step 307). In a preferred embodiment output
format, may be an audio file for a visual impaired user or may be a display
form for the user with listening disability. If the application is unable to
identify object/shape of image/graphics the system generates an error to

the user in a suitable form.

According to preferred embodiment of present invention whenever a
visually impaired child/adult or user wants to read the storybook (401), the

10
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parent/caretaker sets up the system as illustrated in FIG. 4. The parent
then fixes the book (401) on clamps (404) & computing device (402) in
proper position on the holder (405) of the reading stand (403) respectively.
Now, the parents leave the visually impaired child alone after starting the
software application so that the child can enjoy the story. Thereafter, the
image at the cover page is scanned & the central character of the story
introduces itself & about the context of story. The image on the cover page
also provides instructions to the child regarding the use the storybook so
that the child can enjoy the story properly. After the introduction is
complete, the child is asked to flip the cover. Now, on first page, there is a
specific image (406) which is scanned by the camera of the computing
device and software application performs image processing on the specific
image for identification of page and region of interest for linkage and
generation of audio in different languages through various formats
including text. When the child feels the 3D embossed images on the page,
the corresponding generated audio file is played via the software
application. Likewise the story continues, and on the last page of the book
Braille questions with audio answers are provided to make the child’s

experience more interactive.

In the present invention various embodiments have been explained in
reference to visually impaired children however the system of present
invention is not being limited to children only it can be used by other users
such as all age groups of visually impaired, sighted elderly, as well as by

people with learning disabilities.

The multimodal interaction system of the present invention has following
advantages:

[. It provides simultaneous tactile and audio stimulus for the user.

[I.  The audio is provided via software application installed on the

computing device.

11
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lll.  The multimodal interaction system of the present invention is
provided in an affordable kit to the user.

IV. The user requires minimum operational training to operate the
multimodal interaction system of present invention.

V. The multimodal interaction system of present invention helps user
in perception and cognition development.

VI. It can be used as one of the tools in early intervention programs for
blind/visually impaired children for better understanding of real
world objects.

VII.  The multimodal interaction system of the present invention provides
edutainment that is education plus entertainment.

VIIl.  The audio tactile books of the present invention help in auditory
perception development and cognition development.

IX. Special stuffed toys with audio feedback help in cognition

development.

In the present invention tactile is sometimes referred to as haptic and
mobile phone is sometimes referred to as smartphone or simply mobile or

phone. These terms are used interchangeably in this specification.

In the present invention printed matter can refer to any of a wide variety of
printed matter including, books, storybooks, learning material, hard cover
bound books, paper back books, publications, newspapers, magazines,
journals, periodicals, reading materials, literature, brochures, memos,
notes, certificates, commercial paper, money, paper money, negotiable
instruments, stock certificates, legal documents, legal papers, motions,
discovery, interrogatories, decrees, judgments, wills, trusts, stamps,
business cards, folders, files, packaging, boxes, letters, envelopes, labels,
notebooks, papers checks, negotiable instruments, checks, money orders,
credit cards, and any and all other types of conventional or new types of
printed matter. Further, the term printed matter can specifically refer to
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marks, fonts, text, images, pictures, illustrations, texture, dots, bumps, bar

codes, matrix, and even Braille.

A “computing device,” as used herein, refers to a device capable of
executing applications, and which is portable. In one instance, the
computing device has one or more processors and memory capability.
Examples of computing devices, these teachings not being limited to only
these examples, mobile phones, smartphones, tablets, digital personal

assistants, and laptops, etc.

The “software application” or “app” can be available for download or
installation on a user computing device from the provider of multimodal
interaction system described herein, for example from the provider's web
site, or through a mobile store application or a link or code can be
provided in the Kit to download the app. In an embodiment, the software
application can be initialized when a user first time uses the multimodal
interaction system. After the “software application” has been downloaded,
the application can be installed on the computing device in an executable
format. The executable form of the application permits the user to access
embodiments of the invention via an electronic resource, such as a mobile

"app" or website.
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WECLAIMWe Claim

1. A system (100) for providing a tactual and a synchronized auditory

stimulus in real time to a visually impaired for reading a tactile

image optionally consisting of braille, tactile text, and printed text A

image-and/ortactile-data—printed or-a-_on an accessible page (10)

comprising_of:

a mebile—computing device (110) comprising a camera, a
microphone, a speaker-and, a memory_storing a set of instructions and,

coupled-te-a processor_coupled to the memory, wherein the processor is
configured to execute instruction stored in the for: memery-storing-a-set-of

-capturing the tactile image by camera;

-filtering the image to extract coordinate position and shape of

the tactile image

-identifying tactile graphics, tactile text and/or printed text in the

filtered image;

-identifying a pre-stored audio file corresponding to captured

image for linking to the tactile graphics, tactile text and/or printed

text;

-generating an auditory stimulus synchronized to linked tactile

graphics, tactile text and/or printed text to the visually impaired:;

a portable stand (101) for holding the computing device (110)

during use comprising:

-a stand-frame_body (261103) consisting on top coemprising a

sliding holder (102) movable back and forth for securing an

appropriate angle and distance of camera of the computing device
(110) with respect to the accessible page (10) fer-helding—the
pebdodoen o oo o o e
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-LED lights secured to the top on the backside of the frame

body (103) to provide sufficient light on accessible page (10) for

capturing of the tactile image by the computing device (110);

a clamp support (105) at bottom of the frame body (103) for

securing accessible page (10) under the computing device camera
field view; for keeping printed page (10) below the mobile camera
field~view-and

-a baek-support (104)_at the back of the frame body (103) for
balancing the stand (101) by preventing vibration due to weight of
the device (110) and stand (101) itself;;

wherein the frame body (103) is adjustable in height by

collapsing towards the clamp support (105) for appropriate

capturing of accessible pages (10) of different size preferably from

A4 to upto A3 size by computing device (110).the—clamp-support

2. The system (100) for providing a tactual and a synchronized

auditory stimulus in real time to a visually impaired for reading a

tactile image on an accessible page (10), wherein the tactile image

is a 2D/3D embossed image optionally consisting of tactile data

and/or printed text.
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The system (100) for providing a tactual and a synchronized

auditory stimulus as claimed in claim 1, wherein accessible page

(10) optionally consists offhe—multimodal—interaction—system—of
claim-1-wherein-printed-page-includes graphical object, shapes and

body sensible by a visually impaired or sighted elderly or user with

learning disabilities.

The system (100) for providing a tactual and a synchronized

auditory stimulus as claimed in claim 1, wherein accessible page

(10) optionally consists offhe—multimodal—interaction—system—of
claim—L—wherein—printed—page—includes nonvisible codes and

images_placed for comparing the captured image with a set of

reference images pre-stored in the memory of the computing device

(110) for generating a synchronous audio.-

16
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5. The system (100) for providing a tactual and a synchronized

auditory stimulus as claimed in claim 1, wherein the computing device

(110) is a portable device preferably a mobile device or smartphone.

6. The system (100) for providing a tactual and a synchronized

auditory stimulus as claimed in claim 1, wherein the audio file can be

generated in different languages through various formats including text.

Dated this 10™ day of May 2017

Rashme %@84',_
RASHMI TYAGI

IN/PA-1594
AGENT FOR APPLICANTS
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ABSTRACT
MULTIMODAL INTERACTION SYSTEM & METHOD FOR VISUALLY
IMPAIRED

The present invention relates to a system (100) for providing a tactual and

a synchronized auditory stimulus in real time to a visually impaired for

reading a tactile image, braille, tactile text, and printed text on an

accessible page (10). The system comprises of a computing device (110)

for capturing the image and computer vision techniques for processing

and filtering the captured image, extracting relevant features from the

image and linking to a pre-stored audio file for generating an audio

stimulus corresponding to the processed tactile image to the visually

impaired. The computing device (110) is held by a portable stand (101)

during use which comprises a frame body (103) for securing the

computing device (110) at an appropriate angle and distance for capturing

image, a clamp support (105) for securing accessible page (10) under the

camera field view, and a support (104) for balancing the computing device
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Date: 26 August 2020
Our reference: 201611016353
To
The Controller of Patents
The Patent Office, at New Delhi
Kind attention of: Shri Rakesh Kumar Kushwaha
Controller of Patents
Last Date: 26 August 2020
Dear Sir,
Re:
Applicant . Indira Gandhi Delhi Technical University for Women
Application No. : 201611016353
Filed on : 10 May 2016

Title : Multimodal Interaction System & Method for Visually Impaired

This is further to the First Examination Report (FER) issued on 26 February 2020 in respect
of the above-mentioned patent application. The Applicant, herein, submits response to all the
objections raised in the FER. The last date to put the patent application in order for grant is
26 August 2020.

RESPONSE TO THE FER

Part 1: Summary of Amendments

Applicant humbly submits amended claims 1-6 are pending for examination. The
original claims 1-9 are amended to more clearly articulate the subject matter and also to
overcome the objections raised in the FER. No new matter has been introduced through these
amendments. Applicant submits that the amended claims 1-9 are within the scope of the

invention disclosed in the original filed complete specification and the amended claims 1-9



are in accordance with Section 59 (1) of the Patents Act, 1970. A marked up copy of the
amended claims indicating basis for the claim amendment from description or illustration of
as filed complete specification is submitted herewith.

The amendment and renumbering of the claims is as following:

Amended Claims Deleted Claims New Added Claims
Claim 1 amended to Claim1 Original Claim 2, Claim 2,
Claim 7 amended to Claim 3, Original Claim 3, Claim 5, and
Claim 8 amended to Claim 4 Original Claim 4, Claim 6,

Original Claim 5, and

Original Claim 6

The support and basis for amended claims are given below:

Proposed Claims Specification Support

Claim 1 Page 06, Lines 17-29; Page 07, Lines 1-20; Page 08,

Lines 12-29; Page 09, Lines 1-15

Claim 2 Page 07, Lines 1-20
Claim 3 Page 04, Lines 29-31
Claim 4 Page 10, Lines 13-28
Claim 5 Page 06, Lines 17-29
Claim 6 Page 09, Lines 17-28s

The applicant, therefore, respectfully requests the Learned Controller for
reconsideration of the present application in view of the forgoing amendments and following

remarks.




Part-11: Detailed Technical Report

Obijection 1: Novelty

The Learned controller has objected the novelty of originally filed claims 1-9 in view of
document:

1. D1: WO 2014014175A1

D1 discloses the image region and the character region extraction step in the general
education material to extract the text area and the image area for each information mixed in
the general education material, by analyzing the extracted image area. The image information
tactile step of each complex classifying the low complexity image and the high complexity
image and processing each image into the tactile information and recognizing the character
information in the tactile text area and the character information in the video area,
respectively It is a haptic display-based visual information display method for the visually
impaired, including a character recognition and braille conversion step to convert to braille
information and the image area and the text area extracting step in the general education data
are classified into text areas other than the video area, text areas in the video area, and video
areas and the image area and the text area extraction step in the general education material,
for the brightness (brightness) image and label for the characteristic analysis of the text and
visual material for the general education material General education data input step for
generating the base information, image area

extraction step for classifying the text area and the image area based on the characteristics
of the text and visual data appearing in the generated brightness image, and extracting the
video area, and the classified image And a character extraction step in the image region for
detecting the character region in the region.

Applicant submits the following submissions with regard to novelty of the claimed

invention in view of cited document D1:




I. D1 discloses a method of converting printed information (images and text) into haptic
information using a novel algorithm and displaying the haptic information on a haptic
display-based visual information display system. According to D1 a method is disclosed for
converting educational material including a visual material into tactile information together
with a character and providing a special educational material having a similar level to a

general educational material whereas the proposed invention provides a system to make text,

diagrams, embossed image and graphical information accessible to users with all degrees of

vision loss in real time and in an affordable manner. The proposed invention provides

simultaneous multilingual audio narration with an existing tactile image and/or text in real

time using a mobile device. The mobile device scans the tactile image which may

additionally consist an embossed image, braille text and normal text (if any) and renders

simultaneous audio of scanned image regions using off the shelf image processing

algorithms. The mobile device is aligned to the particular/desired height for scanning the

image with the help of a stand. This arrangement facilitates a multimodal (tactual and

auditory) interaction for visually impaired persons for understanding graphical information in

an affordable manner.

ii. D1 discloses a method for displaying visual information based on a haptic display for
a visually impaired person comprises the steps of extracting an image region and a text region
in a general education material for extracting a text region and an image region for each
information mixed in a general educational material; classifying a low complexity image and
a high complexity image by analyzing the extracted image region; processing each image
according to the complexity to convert each image into tactile information; and recognizing
character information in the tactile character region and character information in the image
region, respectively, and converting the recognized character information into braille

information whereas in the proposed invention the tactile sheets having embossed images,




graphics and text which user can actually feel as well as general text is identified by the

software application running on computing device preferably a camera mobile phone or

smartphone, processed for feature extraction and a corresponding audio is generated to the

user. The software application is configured to use the camera of the computing device for

scanning and the computer vision techniques for processing and filtering the image and

extracting relevant features from the image of tactile sheets. The tactile sheets are basically

sheets with 3D embossed images so that the user can use touch stimulus & a simultaneous

audio is provided to the user by the software application on the computing device of the

proposed invention. Further, the s