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INTERNSHIP	LETTER	

	

KSPL/HR/010/2018	

Date:	10
th
	Jan	2018	

	

To,	

Adishri	Adhau	

	

	

	

Sub:	Internship	with	Kanishka	Software	Private	Limited	

	

Dear	Adishri	

It	 gives	 me	 great	 pleasure	 to	 offer	 you	 an	 internship	 with	 our	 company	 Kanishka	 Software	 Private	

Limited.	 In	 addition	 to	 confirming	 the	offer,	 this	 letter	will	 describe	 the	 terms	and	 conditions	of	 your	

internship.	

1. Title:		

	

Your	title	will	be	Intern		and	you	will	report	to	Sunil	Prajapati	or	as	otherwise	directed	by	the	Company	

Management.	

	

2. Duties:		

I. Graphics	Designing	

II. UI	Designing	

	

3. Effective	Date:		

	

Your	internship	will	begin	on	10
th
	Jan	2018.	

	

4. Confidential	information	

	

As	 used	 in	 this	 Agreement	 shall	 mean	 any	 and	 all	 technical	 and	 non-technical	 information	 including	

patent,	 copyright,	 trade	 secret,	 proprietary	 information,	 computer	 files	 and	 Company	 information	

related	to	the	past,	current,	future,	and	proposed	services	of	Company	and	includes,	without	limitation,	

Company	property,	and	Company’s	 information	concerning	customers,	research,	 financial	 information,	

purchasing,	business	forecasts,	sales	and	merchandising,	and	marketing	plans	and	information.	

	

	

5. Nondisclosure	and	Non-use	Obligations	

	

During	and	after	the	Internship	Period,	you	shall	not	divulge	or	appropriate	to	your	own	use	or	to	the	

use	of	others,	 in	 competition	with	 the	Company,	any	 secret	or	 confidential	 information	or	knowledge	

pertaining	 to	 the	 business	 of	 the	 Company,	 or	 of	 any	 of	 its	 subsidiaries,	 obtained	 by	 you	 in	 any	way	

during	 your	 internship	with	 the	 Company	 or	 by	 any	 of	 its	 subsidiaries.	 You	may	 use	 the	 Confidential	
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Information	 solely	 to	perform	 internship	 related	 services	under	 this	Agreement	 for	 the	benefit	 of	 the	

Company.	

	

6. Remedies	

	

If	at	any	time	you	violate	any	of	the	covenants	or	terms	of	this	agreement,	the	Company	shall	have	the	

right	to	terminate	all	of	its	obligations	to	make	further	payments	under	this	Agreement.	

	

You	shall	agree	that	the	Company	shall	be	entitled	to	an	 injunction	restraining	you	from	any	actual	or	

threatened	breach	of	terms	of	this	agreement	or	to	any	other	appropriate	legal	remedy.	

	

7. At-Will	Internship:		

Your	 internship	with	 the	Company	 is	 “At-Will.”	 This	means	 that	 you	have	 the	 right	 to	 terminate	 your	

internship	at	any	time	and	for	any	reason.	Likewise,	the	Company	may	terminate	your	internship	with	or	

without	 cause	 at	 any	 time	 and	 for	 any	 reason.	 Accordingly,	 this	 letter	 is	 not	 to	 be	 construed	 or	

interpreted	as	confirmed	employment	with	the	company.	As	such,	the	recitation	of	certain	time	periods	

in	 this	 letter	 is	 solely	 for	 the	purpose	of	defining	your	compensation.	 It	 is	also	not	 to	be	construed	or	

interpreted	as	containing	any	guarantee	of	any	particular	level	or	nature	of	compensation.	

This	 letter	 reflects	 the	 entire	 agreement	 regarding	 the	 terms	 and	 conditions	 of	 your	 employment.	

Accordingly,	 it	 supersedes	 and	 completely	 replaces	 any	 prior	 oral	 or	 written	 communication	 on	 this	

subject.	 This	 letter	may	 not	 be	modified	 or	 amended	 except	 by	 a	 written	 agreement,	 signed	 by	 the	

Company	 and	 by	 you.	 The	 offer	 described	 above	 is	 contingent	 upon	 the	 results	 of	 your	

reference/background	check.	

We	look	forward	to	having	you	join	us	and	we	expect	that	our	relationship	will	be	mutually	rewarding.		

Kindly	acknowledge	the	duplicate	copy	of	this	letter	as	an	acceptance	of	this	offer.	

As	part	of	our	company	HR	policy	we	request	you	to	send	us	a	confirmation	of	acceptance	of	this	offer	

which	remains	valid	till	10
th
	Jan	2018.	

Your	truly,	

	

________________	

Vinay	Vikram	Singh,		

Director,	

For	Kanishka	Software	Private	Limited		

	

I	accept	the	above	offer	

	 	 	 	 	 	 	 	 	 																		__________________	

[Intern	Name]	

FOR KANISHKA SOFTWARE PVT. LTD.

AUTHORISED SIGNATORY
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DESIGN
CODE

www.wedesigncode.in

info@wedesigncode.in

+91 966 470 9580

2oth December,zatT
Anujay Ghosh.

INTERNSHIP OFFER LETTER

Dear Anujay,
We Design Code is pleased to offer you an educationai internship opportunity as a Web

Designing intern. You will report directly to Nisarg Kahane. This position is located in
Mumbai / Maharashtra.

You will be receiving a letter of completion of internship for this position and you will paid

a stipend of Rs.5ooo/- monthly. Additionally, students do not receive benefits as part of
their internship program.

For this position, your major duties wiil include working on various moduies of the project,
managing partly communications with the client as and when required. Your schedule will
be approximately 3ohrs per week beginning tlotlzot\. Your assignment will conclude on

3rloZlzot\.

Please review, sign and return via mail to confirm acceptance, no later than close of
business on z7 I tzl zot7 .

Congratulations and welcome to the teaml
Sincerely,

Kahane

Owner/Co-founder.

Fo'rn St,0ESlCil CftP'i

IOLL'TOPRIETXffi

81302, Om Siddhi, Plot-9, Sector 8, Charkop, Kandivali (W), Mumbai 400067



WE 
D E S I G N 
CO D E 

31st March, 2018 
Anujay Ghosh 

LETTER OF INTERNSHIP COMPLETION 

Dear Anujay, 

www.wedesigncode.in 
info@wedesigncode.in 

+91 966 470 9580

We Design Code is pleased to inform you that you have successfully completed your internship 
as a Web Designing intern. You have proved to be a valuable asset to our organisation and we 
hope that you have benefited from your tenure, here at our organisation. 

We would love to have you on as part of our team in the future and see you grow to your fullest 
potential. You have successfully completed all your duties and have proved to be a person to 
look out for in a corporate environment. 

You have shown excellent progress in terms of work ethic and learning and we hope that you 
keep on continuing down this path and achieve all that you hope for. This letter is proof that 
you have the skills and attitude that will help you move forward at a tremendous pace. 

Congratulations and thank you for bein_g part of our team! 
Sincerely, 

Nisarg Kahane. 
Owner/Co-founder. 

�or, WE OESlGM CODE

aoLU1'0PlllETOR

B/302, Om Siddhi, Plot-9, Sector 8, Charkop, Kandivali (W), Mumbai 400067 
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Address      – A-88, Vivek Vihar, Delhi – 110095 
Telephone  – 9811854045 
Email          –  ContactUS@Team4Progress.com 
Website      –  www.Team4Progress.com  
 

 

 

 
 

Internship with Team 4 Progress 
 
 

Date: - 27th July 2017 
 
Chandrashekhar Bhausaheb Bhosale S/o Bhausaheb Nivruti Bhosale 
Roll no - BECMPN-1/11 
Atharva college of Engineering 
 
Dear Chandrashekhar, 
 
We are delighted & excited to have you in Team 4 Progress as a Web Development Intern. 
At Team 4 Progress, we believe that our team is our biggest strength and we take pride in 
hiring ONLY the best and the brightest.  
 
So far you have proved yourself to be an efficient member of the team and a quick learner. 
We are confident that you would continue to bring more value to table and add to the 
company’s success at the same time learning a lot by working with us. 
 
The duration of virtual internship is from 15th June 2017 – 15th Dec 2017. Details of Terms 
and conditions has already been shared with you in email that you are expected to abide 
throughout the duration of internship for it to hold good. 
 
Let’s Do Progress Together ! 
 
Regards, 

 
Arvind Mahipal 
C.E.O 
 







Certificate of Internship

Mr.Kalp Patel

KRCD (INDIA) PVT. LTD.

PLOT NO.EL-180,TTC INDUSTRIAL AERA MIDC ELECTRONIC ZONE, MAHAPE,

NAVI MUMBAI 400710 TEL.022-27613421/28

to

From 27th February, 2017 to 28th May, 2017

Signature of Manager

To whomsoever

This is to certify that Mr. Kalp Patel has successfully completed three months long internship 

programme of web development. During the period of his internship programme with us, he was 

found punctual, hardworking and inquisitive. He worked on complex modules of website using 

Bootstrap, PHP and JS which was fascinating and highly praised by the company. We wish him 

best of luck for future endeavors. 



 



Certificate of Internship
This Certificate is proudly awarded to

Mohid Shaikh 

Campus Ninja Program

In recognition of his/her dedication and outstanding contribution to Eduperience's 
Content Writing internship held in the month of Sept'17 and Oct'17. He/she was 
responsible for preparing ,creating and delivering high quality content for our 

facebook page and website on variety of topics. He/She was found dedicated 
throughout the internship. We wish him/her all the best for the future endeavours.

E D U P E R I E N C E

Mohd Swaleh Shamim
Founder & CEO

Certificate Number : CW009
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Varsito Solutions Pvt Ltd 
                                 Never Miss a candidate 

_____________________________________________________________________________
_ 

  

22nd January 2018 

To,   

 

Burhanuddin Rampurawala 

97/402 Poonam Complex 

Shanti Park, Mira Road East 

Mumbai - 401107 

 

 

Subject: Offer of Internship 

 

Dear Burhanuddin, 

 

Congratulations! We are pleased to offer you an Internship in our organization, Varsito Solutions Private               

Limited from 23 January 2018 to 25th March 2018. 

 

Your place of work will be #16/A, 2nf Floor, Krishna Reddy Colony, Domlur Layout, Bangalore - 560071.                 

Your joining date will be 23rd January 2018 and normal working hours are 9.30am to 6.30 pm with 30                   

minutes lunch break Monday through Friday. However due to business exigencies you may be required               

to work over weekends, at different timings or travel outside Bangalore if and when required.  

 
We congratulate you on your appointment and wish you success.  
 
We are confident that your contribution will take us further in our journey. We assure you of our                  
support for your professional development and growth. 
 
 
Your sincerely 

Swathi Komandur 

 

Director 

 
 

Varsito Solutions Private Limited  
Registered Office: 3-4-526/40, Narayanguda, Hyderabad - 500027 

Admin Office: #16/A, 2nd  Floor, Krishna Reddy Colony, Domlur Layout, Bangalore – 560071 
www.varsito.com​; 080-48520823 

 

http://www.varsito.com/


 
 

Varsito Solutions Pvt Ltd 
                                 Never Miss a candidate 

_____________________________________________________________________________
_ 

  

22nd January 2018 

To,   

 

Harshit Shetty 

F-2/11, OShiwara Quarters, 

BEST Nagar, Goregoan (West) 

Mumbai - 400104 

 

 

Subject: Offer of Internship 

 

Dear Harshit, 

 

Congratulations! We are pleased to offer you an Internship in our organization, Varsito Solutions Private               

Limited from 23 January 2018 to 25th March 2018. 

 

Your place of work will be #16/A, 2nd Floor, Krishna Reddy Colony, Domlur Layout, Bangalore - 560071.                 

Your joining date will be 23rd January 2018 and normal working hours are 9.30am to 6.30 pm with 30                   

minutes lunch break Monday through Friday. However due to business exigencies you may be required               

to work over weekends, at different timings or travel outside Bangalore if and when required.  

 
We congratulate you on your appointment and wish you success.  
 
We are confident that your contribution will take us further in our journey. We assure you of our                  
support for your professional development and growth. 
 
 
Your sincerely 

Swathi Komandur 

 

Director 

 
 

Varsito Solutions Private Limited  
Registered Office: 3-4-526/40, Narayanguda, Hyderabad - 500027 

Admin Office: #16/A, 2nd  Floor, Krishna Reddy Colony, Domlur Layout, Bangalore – 560071 
www.varsito.com​; 080-48520823 

 

http://www.varsito.com/


 

  
 
Metamug Technologies LLP 
115-B/1, Gaikwad Nagar,  
Malad (West), Mumbai - 400095  
 
 
 
Dear Pavan Kamath, 
 
We’re delighted to extend this offer of employment for the position of Software Engineer with Metamug Technologies 
LLP. Please review this summary of terms and conditions for your anticipated employment with us.  
If you accept this offer, your start date will be another mutually agreed upon date and you would report to ​Mr. Anish 
Hirlekar. 
 
Please find below the terms and conditions of your employment, should you accept this offer letter: 
 
Position​.  Your title will be as “ ​Software Engineer​” . This is a remote position. By signing this letter of agreement, 
you confirm that you have no contractual commitments or other legal obligations that would prohibit you from 
performing your duties for the Company. 
 
Cash Compensation​.  The Company will pay you a  stipend  at the rate of Rs 4000 per month, payable in 
accordance with the Company’s standard payroll schedule. This stipend will be subject to adjustment pursuant to the 
Company’s employee compensation policies in effect from time to time.  
 
Performance: ​Performance will be evaluated for  6 months subject to confirmation if found satisfactory. 
 
Hours and Compensation​. This is a remote position requiring approximately 30  hours per week. 
 
Employment Relationship​.  Employment with the Company is for no specific period of time.  Your employment 
with the Company will be “at will,” meaning that either you or the Company may terminate your employment at any 
time and for any reason, with or without cause.  Any contrary representations that may have been made to you are 
superseded by this letter agreement.  This is the full and complete agreement between you and the Company on this 
term.  Although your job duties, title, compensation and benefits, as well as the Company’s personnel policies and 
procedures, may change from time to time, the “at will” nature of your employment may only be changed in an 
express written agreement signed by you and a duly authorised officer of the Company (other than you). 
 
Termination​. The Company reserves the right to terminate employment of any employee for just cause at any time 
without notice and without payment in lieu of notice.  The Company will be entitled to terminate your employment 
for any reason other than for just cause, upon providing to you such minimum notice as required by law.  
 
Privacy.​ You are required to observe and uphold all of the Company’s privacy policies and procedures as 
implemented or varied from time to time. Collection, storage, access to and dissemination of employee personal 
information will be in accordance with privacy legislation.  
 
 
Interpretation, Amendment and Enforcement.​  This letter agreement supersedes and replaces any  prior 
agreements, representations or understandings (whether written, oral, implied or otherwise) between you and the 
Company and constitute the complete agreement between you and the Company regarding the subject matter set 
forth herein.  This letter agreement may not be amended or modified, except by an express written agreement signed 
by both you and a duly authorised officer of the Company.  
 
You may indicate your agreement with these terms and accept this offer by signing and dating this agreement on or 
before 1/7/2017. Upon your acceptance of this employment offer, Metamug Technologies will provide you with the 
necessary paperwork and instructions.  
 



 

 
Sincerely, 
 
Deepak Mishra 
 

Signatures:​   
___________________________________________________  
Company Representative (Sign)  
___________________________________________________  
 
___________________________________________________  
Date ​13-03-2018 
 
 
___________________________________________________  
Applicant (Sign)  
___________________________________________________  
 
___________________________________________________  
Date  
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Project   Approval   CertiÚcate 
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Institute   of   Technology   Bombay 

 

The project entitled “Fingerspelling - Sign Language Tool” submitted by Mr. Tejas                       
Nanaware, Mr. Romey Christo, Mr. Bhuvanesh and Ms. Suchismita Debnath is                     
approved for Summer Internship 2017 programme from 9th May 2017 to 5th July                         
2017,   at   Department   of   Computer   Science   and   Engineering,   IIT   Bombay. 

 

 

 

 

 

 

 

 

 

____________________________  ______________________________ 

Prof.   Deepak   B.   Phatak  Dr.   Sameer   Sahasrabuddhe 

Department   of   CSE,   IIT   Bombay  Department   of   CSE,   IIT   Bombay 

Principal   Investigator  Project   In-charge 

 
 
 
Place:    Indian   Institute   of   Technology   Bombay 
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Declaration   by   the   Students 
I declare that this written submission represents my ideas in my own words and where                             
others’ ideas or words have been included, I have adequately cited and referenced the                           
original sources. I also declare that I have adhered to all principles of academic honesty                             
and integrity and have not misrepresented or fabricated or falsiÚed any                     
idea/data/fact/source in my submission. I understand that any violation of the above                       
will be cause for disciplinary action by the Institute and can also evoke penal action from                               
the sources which have thus not been properly cited or from whom proper permission                           
has   not   been   taken   when   needed. 

   

  ___________________________ 

  Mr.   Tejas   Nanaware 

  Atharva   College   of   Engineering,   Mumbai 

   

  ___________________________ 

  Mr.   Romey   Christo 

  Loyola-Icam   College   of   Engineering   and   Technology,   Chennai 

   

  ___________________________ 

  Mr.   Bhuvanesh 

  Saveetha   Engineering   College,   Chennai 

   

  ___________________________ 

  Ms.   Suchismita   Debnath 

Date:    June   5,   2017  National   Institute   of   Technology,   Agartala 
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IV.   Abstract 
Fingerspelling - Sign Language Tool enables you to learn Indian Sign Language                       
(ISL). The tool has an active feed that helps you to learn the basic Únger spellings,                               
that is, the Indian Sign Language gestures for the english alphabets A-Z. The                         
application has been made in order to promote the knowledge of Indian Sign                         
Language and aid the teachers at the speech impaired schools so that each                         
student gets an individual attention. We have developed this application as                     
interpretation medium between someone who doesn't know sign language to                   
someone who knows.It beneÚts the speech and hearing impaired people and                     
acting   as   a   bridge   for   their   communication. 

The tool gives you an option to learn with a Blender based Windows Game, a                             
web application and a python based image processing application to help in the                         
gesture   detection. 

The main focus of this application are three modules: ‘Learn’, ‘Practice’, ‘Test’                       
which help you to learn the Indian Sign Language with no software cost and                           
minimal hardware requirements. The existing systems that aid teaching Indian                   
Sign Language are expensive and require additional expensive hardware                 
components like Xbox Kinect [3] or Arduino Smart Gloves [8] whereas, our system                         
can   be   implemented   using   just   a   low   end   computer   with   a   webcam. 
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V.   Introduction 
Speech impairments is a very common problem globally and in India, there are                         
very few schools that teach sign language [6]. Moreover there are very few                         
teachers available in the schools. Our system helps you to learn sign language                         
with ease. The system focuses mainly on the alphabet Úngerspelling because                     
alphabets   are   the   basic   building   blocks   of   any   language. 

The system is made with a user interface for ease of access. In this system, you                               
will Únd 3D models of two hands as Indian sign language uses both hands to sign                               
unlike   American   Sign   Language   which   uses   only   one   hand.  

The system provides you with an active game like display that promotes ‘Learn                         
while you play’. User has to press a key on the keyboard and then gets the                               
corresponding animation for the gesture of that alphabet. For those who aren’t                       
comfortable with keyboard or want to learn on a mobile or tablet interface, they                           
can use our hosted web application that has buttons labelled ‘A’ to ‘Z’. On clicking                             
the   buttons,   the   animated   3D   model   is   shown. 

In the schools, major problem faced by the teachers is that they have to go to                               
individual student to correct the gesture if the student is doing the gesture wrong.                           
Our image processing section solves this problem very well as it takes the live                           
video   feed   and   displays   a   box   if   the   gesture   is   correct. 

The purpose of our Application is to make people learn the Indian Sign Language                           
easily without the help of a teacher at no cost for the software. The system made                               
is eÜcient enough to run even on a low end machine and the modules are made                               
independent of each other. “The Learn Module” is implemented as a Web                       
Application and as a Windows Application. These modules require a minimal                     
hardware as the Web Application can also run on Mobile and Tablet devices as                           
well. The windows application can run on Windows 7 or higher with 160GB Hard                           
disk   storage   and   1GB   RAM   and   Graphics   Card. 

“The Practice and Test Modules” are implemented using Python and hence can                       
run on Windows, Linux and Mac OS. Even these modules require minimal system                         
requirements and can run eÜciently with the same system speciÚcations as those                       
for   the   learn   module. 
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VI.   Objectives 
1. Explore   various   Sign   Languages,   single   hand   and   both   hand   gestures. 

2. Create   a   library   of   animated   3D   models   for   Indian   Sign   Language   gestures. 

3. Create gesture recognition software (using Webcam) having minimal               
hardware   requirements. 

4. Create interactive application/s (local/web based) which promote learning               
of   Indian   Sign   Language,   using    Learn ,    Practice ,   and    Test    modules.   
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VII.   Tech   Stack 
Fingerspelling - Sign Language tool aims at teaching Indian Sign Language. It                       
teaches you the sign language using its three modules: learn, practice, test. The                         
tool   is   made   with   various   technologies   as   stated. 

1) Desktop   Application 
a) It consists of a Windows App that shows the gestures helping you to                         

learn. 
b) 3D   Models   and   Animations   made   using   Blender. 
c) App   made   using   Blender   Game   Engine. 

2) Web   Application 
a) It consists of a Web App that shows the gestures helping you to                         

learn. 
b) 3D   Models   and   Animations   made   using   Blender. 
c) Blender   animations   uploaded   to   SketchFab. 
d) SketchFab   “iframe”   is   embedded   into   the   Web   Page. 
e) Web   Application   made   using   HTML,   PHP,   CSS,   JavaScript. 
f) Page   template   made   with   Bootstrap   Framework. 
g) Heroku   Free   Hosting   [7]   for   deployment   of   the   app. 

3) Video   Analysis 
a) It   helps   you   to   practice   or   test   the   gestures. 
b) Image   processing   done   using   OpenCV   package. 
c) Python   2.7   was   used   to   make   the   application. 

Installation   Instructions 

1) Web   Application 
a) Visit  http://Úngerspelling.herokuapp.com as the application is           

hosted. 
b) For issues and changes, send pull request at               

https://github.com/Tejas-Nanaware/Sign-Language-Tool 

2) Desktop   Application 
a) Since Blender Game Engine Builds the application, ensure you have                   

all   the   Úles   of   the   Windows   application. 
b) Run   the   application   Úle   in   the   folder. 

3) Video   Analysis 
a) Download   Python   2.7. 
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b) Install additional python packages, OpenCV (version 3.2), MatPlotLib               
(version   2.0)   and   NumPy   (version   1.12.1). 

i) You can also Install packages using Python-Pip by running                 
this   command: 

python   -m   pip   install   numpy   matplotlib   opencv-python 

c) Run the python Úle for the corresponding alphabet that you want to                       
practice or test and perform the gesture in front of your video                       
camera. 

d) To Train Gesture Detection, install these packages your Linux                 
Machine.   You   can   use   these   commands: 

apt-get   update 
apt-get   install   python3   python   git   libopencv-dev   python-pip 

python3-pip   htop 
python3   -m   pip   install   numpy   matplotlib   opencv-python 
python   -m   pip   install   numpy   matplotlib   opencv-python 
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VIII.   Problems   Faced 
Speech-language problems are the most common disability[6]. Even though                 
there are so many people with speech impairments, not many people know the                         
sign language. This creates a lot of problem in the society[5]. This lack of                           
knowledge among the people, causes speech impairments to be considered as a                       
form of being handicapped. Many problems are faced by them, some of which                         
include: 

1. Communication 

Communication becomes a major barrier for the speech impaired people as not                       
many people know the sign language. Even while watching a television, if proper                         
subtitles are not there, then a companion is required to watch the movie. While                           
contacting someone, strict messaging like SMS, email or some written                   
communication   is   required   and   not   all   have   access   to   some   of   these   privileges. 

2. Transportation 

Transportation becomes even a bigger barrier among the hearing impaired                   
people as the transit system in India is not planned properly. The transportation                         
system is not developed to accommodate all types of people in the society.                         
There are cases where a hearing impaired person fails to board the train or bus as                               
there is inadequate visual communication in some areas. This creates a major                       
imbalance and creates a communication barrier. An otherwise, simple task of                     
crossing the road is diÜcult for the hearing impaired, as the traÜc system in India                             
is not eÙectively managed as people are always in a hurry and break traÜc rules                             
relying   on   horns. 

3. Social   Stigma 

Speech impaired people face many diÜculties as they are not accepted in some                         
social cultures. This arises a social stigma causing a barrier, creating a feeling of                           
disapproval. This increases a level of dependency among the people who are                       
speech   impaired. 

A. Teachers   and   Students 
1. Visual   communication   access 

Every student should have a clear vision about what the teacher is teaching.                         
Since all the communication is done using gestures, teachers require to see that                         
the student is performing the gesture correctly and also the student should be                         
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able to see the gestures correctly. Also same is the case for lip reading as it plays                                 
a   vital   role   in   communication   using   Sign   Language. 

 

2. Similar   Gestures   and   Lip   movements 

Many gestures that are to be performed are similar and creates a confusion in                           
communication. Also many english alphabets have a similar problem as they                     
create a lot of confusion among the students. Teachers Únd it very diÜcult to                           
teach   the   students   because   of   this   confusion. 

3. Di�erent   pace   at   which   a   student   learns 

This is a common problem when it comes to teaching anything. In a class, the                             
students have diÙerent learning paces. When it comes to sign language, this gap                         
between learning the sign language is much more diÜcult to manage. This also                         
consumes a lot of time as the teacher cannot proceed till every student learns.                           
This gap creates a feeling of negligence among the students if the teacher paces                           
forward. 
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IX.   Fingerspelling   -   Sign   Language   Tool 
Our tool marks a remarkable change as it overcomes many disadvantages of the                         
existing systems. This system will help in learning, practicing and testing our skills                         
in the Indian Sign Language. The system revolves around three modules: ‘Learn’,                       
‘Practice’, ‘Test’. These modules have an aesthetic 3D appearance that will help in                         
better   and   faster   learning   of   the   Indian   Sign   Language. 

 

Fig   1:   About   our   System 

Fig 1 shows a detailed information about how our system works. Our system uses                           
advanced 3D modeling techniques that will help in teaching the gestures                     
accurately. A detailed explanation of the working of our system is described as                         
follows. 

The tool follows an Animation model for the ‘Learn’ Module. Animation                     
sequences provide a better user experience just like a teacher teaches us. We                         
chose to have 3D model of hands for the Úngerspelling gestures. 3D models give                           
you a perfect way in which sign language can be taught as by the 3D gestures,                               
you   get   to   see   the   gesture   from   all   angles   and   how   should   your   gesture   be.  

A. Alphabets   to   Indian   Sign   Language   Gestures 
The ‘Learn’ Module contains two versions where the English Alphabets A to Z are                           
shown in Indian Sign Language.The two versions of the Alphabets to Sign                       
Language   are  
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1. Windows   Application   (Stand-Alone   .exe   Úle) 
2. Web   Application 

The Web Application can be used on any device which has access to the internet                             
and a browser.These Applications make learning Indian Sign Language Alphabets                   
easier. 

1. Windows   Application 

It is a Self-Learning Stand-alone application which is developed for people who                       
need   to   learn   Indian   Sign   Language   with   the   help   of   a   computer   at   ease. 

 

Fig   2:   Splash   Screen 

The application starts with a simple splash screen as shown in the Figure 2 with                             
instructions that will guide you to know about the application and how to start                           
learning. 

 

Fig   3:   Starting   State  

Two hands are shown which is the starting state of the Interactive Application.In                         
Fig 3, you can see the starting point of the application where you press alphabet                             
to   know   the   corresponding   gesture. 
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Fig   4:   Gesture   for   ‘A’ 

The application has a friendly working system where the user must press an                         
alphabet on the keyboard and the Indian Sign Language gesture will be                       
displayed as an Animation. Fig 4 is an example which shows the Indian sign                           
language   gesture   for   ‘A’. 

The process of building the ‘Learn’ module started by using Blender 3D to create                           
3D Model of the hands. But later a free for Non-commercial use 3D model of both                               
the hands was found in the Internet that were rigged, textured and ready for                           
animation [9]. This hand model was used as it saved a lot of time in the modelling                                 
process and rigging. The texture of the hand was removed, and a plain material                           
was   added   to   it. 

Using the 3D model of the hands, animations for each alphabet was created. It                           
took around 10 mins per alphabet to be animated. Each Animation was a separate                           
.blend   File(Used   by   Blender   3D). 

The separate .blend Úles were put into a single .blend Úle by copying the                           
animations alone. This resulted in a smaller Úle size (Approx. 1.3 MB). Whereas the                           
total   size   of   all   the   separate   animation   Úles   was   larger   (Approx   34.2   MB). 

The Application contains a nice and friendly User Interface which helps the Users                         
to easily interact with the Application. The single animation Úle which has around                         
943 frames of animation was used to create the standalone application of the                         
Learn Module using the Blender Game Engine. The Keyboard Actuators, a                     
functionality in Blender game engine was used to take input of alphabets and                         
show the respective animation as the output. It was done by specifying the start                           
and end keyframes for the speciÚc letter. Finally the Stand-Alone application was                       
built.   The   Stand-Alone   version   of   the   ‘Learn’   module   is   an   executable   Úle   (.exe) 

The Stand-Alone ‘Learn’ Module was tested and it very well serves the purpose. It                           
is helpful in learning the alphabets for beginners without requiring a teacher. It                         
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runs on a low speciÚcation computer too. The size of the application is 148 MB.                             
Though the application is limited to only learning the alphabets for now , it does                             
the   work   of   making   the   user   learn   the   alphabets   easily. 

2. Web   Application 

There is an Online Version of the ‘Learn’ module which is helpful in learning the                             
Indian Sign Language on any Device which has an Internet Connection and a                         
browser. 

This version does not need any Keyboard Input for displaying the Animations. The                         
Alphabets are displayed and can be selected using a mouse or touch depending                         
on   the   device   being   used   and   the   animations   can   be   played. 

 

Fig   5:   Alphabets   displayed 

The Figure 5 shows the Alphabets displayed which can be selected using a                         
mouse   or   touch   based   on   the   device.The   Starting   State   is   also   shown. 

The Online Version of the ‘Learn’ Module was built by adding the separate .blend                           
Úles of the animations to Sketchfab. The Sketchfab Úles were embedded to the                         
site and can be accessed easily without the need for a keyboard. This Version of                             
the ‘Learn’ Module gives the user full freedom to orbit in the 3d viewport and                             
learn   the   animations. 

This version of the ‘Learn’ Module is open for all platforms that have access to                             
Internet connection and a browser. The models in this version have functionalities                       
such as free orbiting in the viewport , pausing animation , changing speed of                           
animations   and   many   more   functions. 
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Fig   6:   Functionalities 

The Figure 6 shows the functionality of orbiting in the viewport which gives the                           
freedom of viewing the model and the animations from any angle. Features such                         
as choosing diÙerent types of Rendering , Animation speed, Animation cycle and                       
Navigation can be done. This also helps you in viewing the gestures in VR                           
Headset. This is especially a great feature as all students learn at diÙerent paces                           
so each student can select the alphabet and adjust the speed of the animation                           
allowing   the   slow   learners   and   fast   learners   to   go   according   to   their   pace. 
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B. Sign   Language   Gesture   Detection 

Image processing helps you to practice and test if you are doing the sign                           
gestures properly. This basically is implemented in the ‘Practice’ and ‘Test’                     
modules. 

Like said earlier, there are very few schools that teach Sign Language. Moreover                         
these schools face a serious shortage of teachers. When a student wants to learn                           
the sign language, the teacher starts teaching from these basics, that is, the                         
gestures from A-Z. The students do the gestures just by imitating the teacher so                           
there might be a chance that the student is doing the gesture in an incorrect                             
manner. To prevent this, the image processing and video analysis part comes in                         
hand. 

This part is required in two modules, ‘Practice’ and ‘Test’. In these cases, the                           
student performs gesture in front of the webcam and the video will recognize the                           
corresponding gesture. There are existing systems that perform gesture                 
recognition for Indian sign language but these systems require costly equipments                     
like Kinect, Arduino or Smart Gloves. In our system, we have reduced this                         
additional cost to Zero as our system does not require any additional components                         
like   Kinect   or   gloves. 

1. Mechanism 

The video analysis part is implemented using OpenCV, Python. You can perform                       
contour mapping and neural networks but these systems cannot be improved to                       
a larger extent. Moreover contour mapping requires to subtract background from                     
foreground, in this case, the hand gesture from the rest of the background. This                           
requires thresholding of the image in which, we subtract the foreground based on                         
its color which becomes a problem as the hand color and body tan diÙers from                             
person   to   person. 

Instead of this, we have implemented a diÙerent mechanism for hand gesture                       
detection called as a ‘Haar Cascade’. Object Detection using Haar feature-based                     
cascade classiÚers is an eÙective object detection method proposed by Paul                     
Viola and Michael Jones in their paper, “Rapid Object Detection using a Boosted                         
Cascade   of   Simple   Features”   in   2001[1]. 

This is a Machine Learning based feature where we have positive and negative                         
samples and perspective transformations are applied to them thus creating                   
artiÚcially a bunch of positive images from a single image. Another approach is                         
that we can actually have a bunch of positive images and then apply perspective                           
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transformations. Thus creating thousands of positive images that can be useful                     
for   training   purposes. 

Cascade training works just like convolutional kernel. Each feature is a single                       
value obtained by subtracting sum of pixels under white rectangle from sum of                         
pixels under black rectangle[1]. Training process is slow and it gets slower stage                         
by   stage   but   more   stages   we   train,   the   better   will   be   the   performance. 

Haar cascade training is a very good approach for object detection as it allows us                             
to create a customized cascade classiÚer for object detection. In our case, the                         
Únger-spellings or the alphabet gestures are Úxed for particular alphabets so                     
creating a cascade classiÚer for these gestures is a very eÜcient way to detect it.                             
Furthermore, this application being open sourced, there is a chance for improving                       
the detection process by training the cascades to more stages. So anyone willing                         
to   improve   this   system   can   just   improve   the   cascade   detection. 

Python has a great application in machine learning areas. Libraries like scipy,                       
sklearn, tensorÛow and more are built especially for the machine learning                     
aspects. Also python is easier to understand, the syntax being simpler. The                       
application makes use of the haar cascade that is detected and then OpenCV                         
detects the gesture which was trained by the cascade. The cascade is the main                           
part of the project. Using these cascades, you can implement this system using                         
OpenCV   in   C++. 

 

Fig   7:   OpenCV   Haar   Cascade[1] 
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Fig   8:   Haar   Cascade   for   Eye   Detection[1] 
The Haar feature detection requires a lot of negative images and positive images.                         
In some cases, we can generate positive images from a bunch of negative                         
images. Then we need to extract the Haar features from the positive images that                           
we have generated. For this, haar features shown in Fig 7 are used. Haar feature                             
detection is based on the convolutional kernel where each feature is a single                         
value obtained by subtracting sum of pixels under white rectangle from sum of                         
pixels under black rectangle. The cascade classiÚer training process for eye                     
detection   at   Stage   0   is   as   shown   in   Fig   8. 

2. Training   Process 
In our system, we have used an image of the gesture and generated more than                             
2700 positives out of it and trained the cascades for at least 10 stages which                             
makes the detection process stringent. This haar cascade that we have                     
generated is like a contour map of the gesture and thus it is free from the skin                                 
color or the tan this reduces the cost of detection to Zero. As there is no need of                                   
splurging money on Kinect or smart gloves and more. Also Indian Sign Language                         
now has their own cascade classiÚers that will help in the betterment of the                           
system. 
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Fig   9:   Haar   Cascade   Training   Process 

The above Úgure (Fig 9) shows how the cascade was created that will help in the                               
detection process. First the gesture of the alphabet is shot using a high                         
resolution camera and the background is removed such that only the gesture is                         
kept in the image. The resolution is then adjusted for the size of the cascade, here                               
we have used 300 x 300 pixels. OpenCV generates the cascade XML Úle that will                             
help in the gesture detection. The training process requires a lot of computational                         
time. For our system, we have trained each alphabet for a 70 x 70 cascade                             
superimposed on 2700 images with standard X, Y and Z rotations of 0.5. This                           
training process was carried out on an octa-core i7 machine with 8GB RAM on                           
which it takes 14 hours each alphabet. The training process speed depends on                         
CPU and RAM. On an intel i7 system with 24GB RAM, each alphabet takes around                             
7 hours. This processing is only a one time thing as once the cascade is                             
generated,   it   does   not   requires   re-processing   it. 
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Fig   10:   Gesture   Detection 

Figure 10 shows how OpenCV detects the gesture using the cascade that we                         
have built. After the gesture gets detected, in order to show the user that it is                               
detected, we enclose the gesture into a box and in that box, we write the                             
corresponding   english   alphabet. 

The training process is faster on a Linux machine as the number of background                           
processes are low. We produced 2700 positive images from One positive image                       
and then worked with the training process. Follow the directory structure as                       
shown   in   Fig   11   for   training   your   own   Haar   Cascade   used   for   Gesture   Detection. 
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Fig   11:   Directory   Structure   for   Training   Process 

Download the Úles of OpenCV (Preferably from their Git for Latest Version). Fig 11                           
shows the directory structure for training process of A. It is same for all alphabets                             
just   the   positive   gesture   (A.png)   changes   from   alphabet   to   alphabet. 

The Directory consists of OpenCV Úles, negative images in a separate directory,                       
bg.txt and A.jpg, that is, the gesture image. After having this default directory                         
structure,   run   these   commands   for   starting   with   the   training   process. 

1. opencv_createsamples -img A.png -bg bg.txt -info info/info.lst -pngoutput               
-maxxangle   0.5   -maxyangle   0.5   -num   2700 

2. opencv_createsamples -info info/info.lst -num 2700 -w 70 -h 70 -vec                   
positives.vec 
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3. opencv_traincascade -data data -vec positives.vec -bg bg.txt -numPos 2500                 
-numNeg 1250 -numStages 15 -w 70 -h 70 -precalcValBufSize 16000                   
-precalcIdxBufSize   4000. 

These commands will start the training process for Alphabet A. The last                       
command, is the one which actually starts with the training process. This gives                         
the   cascade.xml   Úle   which   is   imported   in   OpenCV   for   gesture   detection. 

The values precalcValBufSize and precalcIdxBufSize depends from system to                 
system. Our system was Intel i7 Octa-core CPU with 24GB RAM. Check this value                           
for   the   training   process   according   to   your   RAM   and   CPU. 

With   this   conÚguration,   about   2.5   alphabets   are   Únished   in   24   hours. 

 

Fig   12:   Gesture   Detected 

After we Únish with the gesture training, import the ‘cascade.xml’ into the python                         
code   for   gesture   detection.   The   python   code   is: 

import   cv2 
import   numpy   as   np 
 
#   Get   the   cascade   classifer 
C_cascade   =   cv2.CascadeClassiÚer('cascade.xml') 
cap   =   cv2.VideoCapture(0) 
 
while   True: 

ret,   img   =   cap.read() 
#Ûip   video 
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img   =   cv2.Ûip(img,   1) 
#converting   to   gray 
gray   =   cv2.cvtColor(img,   cv2.COLOR_BGR2GRAY) 
#   detect   A 
A   =   A_cascade.detectMultiScale(gray) 

 
#   To   display   A 
for   (x,y,w,h)   in   A: 

cv2.rectangle(img,   (x,   y),   (x   +   w,   y   +   h),   (255,   0,   0),   2) 
font   =   cv2.FONT_HERSHEY_SIMPLEX 
cv2.putText(img,'C',(x,y+h),   font,   4,   (0,0,255),   3,   cv2.LINE_AA) 

 
#   Display   video   &   Exit   procedure 
cv2.imshow('img',   img) 
key   =   cv2.waitKey(1)   &   0xFF 
if   key   ==   27: 

break 
 
#   Necessary   Exit   Procedure 
cap.release() 
cv2.destroyAllWindows() 

This code will give the output as shown in Fig 12 when ‘C’ gesture is performed in                                 
front   of   the   camera. 
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C. User   Testing   of   the   Application 
Actual user testing of this application was carried out at a school that teaches                           
Indian Sign Language for the Speech Impaired people, Sanskar Dham School,                     
Goregaon, Mumbai. The actual user testing helped us in improving our system.                       
We also came to know about the testing process and how it should be done.                             
Actual user testing of any application is very important as it helps us to know                             
about the bugs that appear during runtime, the logical errors that might have                         
been overlooked during the implementation phase. It also helps us in getting to                         
know more of the user requirements. User testing helps you understand how                       
people use your product and for what purpose. Do they use it for the same                             
purpose you had in mind when you designed it? Do they get maximum value out                             
of it, and if not, why not? Even if they achieve their ultimate goal, are they happy                                 
or   frustrated? 

The testing process began with small instructional session about how to use the                         
application and what it is meant for. The application was tested on various age                           
groups males and females. Even the teachers were involved in the testing                       
procedure   as   they   can   give   valuable   suggestions   on   how   to   test   the   application. 

 

Fig   13:   User   Testing 
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The Figure 13 shows a few images captured during the user testing phase of our                             
application   for   the   ‘Practice’   and   ‘Test’   modules. 

The professors and the students were excited because now there was a proper                         
computer based system that teaches Indian Sign Language as the Indian Sign                       
Language lacks the applications like those of the American Sign Language [2][3].                       
The instructions provided in the app were easy and 80% of the students said that                             
this app was suÜcient enough to learn the basic Úngerspelling and was a unique                           
method to teach. There were some students whose parents didn’t know the basic                         
Úngerspelling either! So in this case, this app provides an amazing means to learn                           
on   the   go   using   Mobile   devices. 

There   were   a   few   bugs   that   were   encountered   while   testing   like: 

1. Multiple   key   press 

The windows application for the learn module requires key press to show the                         
gestures. So when a person presses multiple keys, only the gesture for the last                           
key pressed was displayed. This is a problem as many students would test the                           
app by looking at the gesture for their names. This would cause a problem as it                               
would   show   the   gesture   for   the   last   character   only. 

2. Low   lighting   and   background   noise 

The low lighting and the background noise aÙects the gesture detection                     
mechanism for the practice and the test module. This causes a problem as the                           
students would get confused as why is the background getting detected as the                         
required gesture for the alphabet. Similarly, low lighting and dimly lit gestures will                         
not be detected. This also causes confusion as the gesture would not get                         
detected   even   though   it   is   correct. 

3. Lack   of   UI   for   Practice   and   Test   app 

The practice and the test modules were under development during the user                       
testing. Although some alphabets were ready and could be detected easily. This                       
makes the students worried about how to run the Practice and Test modules.                         
During   the   time   of   user   testing,   we   came   to   know   that   the   UI   plays   a   vital   role. 

4. Installation   time   depending   on   the   internet   speed   for   Practice   and   Test   app 

The practice and test modules require python 2.7 and python packages numpy                       
and opencv. These additional softwares require additional 80MB of downloads                   
which depends on the internet speed and the hardware of the computers. This                         
dependency causes a problem as every system requires a unique download Úle                       
depending on the hardware. Many places do not have a proper internet access.                         
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This causes a problem for the installation of the software. But not for linux                           
systems as we have developed an auto install script for the application where we                           
just have to run this script on individual computers and the softwares get installed                           
automatically. Although many schools do not have linux systems, but this script                       
helps   in   the   ease   of   installation   process. 

5. Students   performing   gestures   incorrectly 

The gesture detection mechanism for the practice and the test module works                       
where the student performs gesture in front of the camera. This working is a basic                             
mechanism as the gesture is meant to be performed such that the camera is                           
seeing   the   entire   gesture.   To   solve   this   problem,   a   wide   angle   camera   is   required. 

The response from the user testing was good and because of user testing, we                           
found   a   few   drawbacks   in   our   system. 

1. Drawbacks   of   Our   System 

1. Over�ow   of   Languages. 

One of the common misconception of people is that sign language is same                         
everywhere but actually it varies region to region and thus leading to a massive                           
library.Hence,,every   Alphabet   is   not   same   everywhere. 

2. Use   of   alphabets   only   when   it   is   a   pronoun. 

The hearing and speech impaired students have their own means of                     
communication for many big or small words , rather than using alphabets every                         
time they use certain gestures to explain(words like cat, teacher etc.), But only in                           
case of pronouns (like someone’s name or some place’s name) they use the                         
alphabets,   Thus   not   making   the   library   limited   only      to   alphabets. 

3. Unavailability   of   Technology   in   Schools   and   Home. 

Many such schools have very less amenities provided to the students and thus                         
giving them less opportunities to learn about our application. The unavailability of                       
Computers   or   Mobile      Phones   will   also   be   a   constraint. 
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To whomsoever it may concern: 

 
 

Mr. Urvesh Rathod completed six months data science internship through long-distance 

work from home model with my group. I wish him all the best. He has visualized data 

using python and has learned to utilize Python for doing research in the field of data 

science. He has also collected data for several projects and has shown very good ethics. I 

wish him all the best in future endeavors.  

 

 

 

 

Best wishes,  

 

 

 

Sukant Khurana, Ph.D. 

Scientist Fellow 

CSIR-CDRI 
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