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Abstract— Normal human Beings can communicate with 

each other with the help of various different languages, 

however, the people who can’t speak have different sign 

languages to communicate with others. But a major setback 

of sign language is that only people those who know sign 

language can communicate with them. They are not able to 

communicate with others. In our paper we propose a system 

which will be able to convert the sign language into words 

or sentences. 
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I. INTRODUCTION 

In this project we are designing an interface between 

computer and human with the help pf a camera which is 

used for taking the input gestures from the user. To make it 

more efficient and user friendly, the gestures of each user 

can be customized,i.e each user can add his or her own 

gestures and assign its meaning to the gesture which makes 

it a lot easier for the user to interact. Besides the main 

purpose, this technique can also be used in following fields 

by slightly changing the implementation: 

 Using hand Gestures to control mouse and keyboard 

 Conversion of hand movements to 3D computer space 

 Using hand Gestures to interact with games 

 To control Robots etc. 

 3D animation: Hand movements can be easily mapped 

to computer space for the purpose of 3D animation. 

 Communication at a distance: With the help of hand 

gesture we don’t have to touch anything, we can 

communicate at a distance. 

 Computer Games: Browser based games which may use 

hand gestures as input. 

II. RELATED WORK 

Most of the present hand recognition tools
[2]

 do not collect 

all the information or they are static, they produce a good 

view, but do not produce correct output at all situations. 

Therefore they work on some platforms very well but not on 

all the platforms. The different tools available for gesture 

recognition are based on the approaches ranging from 

statistical modeling, computer vision and pattern 

recognition, image processing, connectionist systems, etc.  

A. Tools And Libraries 

1) Gesture Recognition Toolkit
[3]

: 

The Gesture Recognition Toolkit (GRT) is a cross-platform, 

open-source, C++ machine learning library that has been 

specifically designed for real-time gesture recognition.  

The GRT has been designed to: 

 be easy to use and integrate into your existing C++ 

projects 

 be compatible with any type of sensor or data input 

 be easy to rapidly train with your own gesture 

The GRT features a large number of algorithms that can 

be used to recognize static postures, recognize dynamic 

temporal gestures (such as a swipe or tap gesture). 

2) Open source Kinect gesture recognition project, Kinect[4]:  
It supports many languages such as C, C++, Python, 

Javaetc. It can run on Windows, Linux platforms. It’s 

advantages are that it can record and recognize gestures, 

Save gestures to file, tweak able parameters for fine control 

of how the recognizer works, works out of the box - just 

runthe sample app, Source code available too if you want to 

make your own gestures. But the main disadvantage is it 

requires additional hardware which increases cost is so high. 

Name 
Language/ 

Platform 
Advantage Disadvantage 

1.Gesture 

Recognitio

n Toolkit
[3]

 

Open-source, 

C++ Cross 

platform 

Machine 

learning 

library 

1.Only C++ 

language2.It 

does not work 

well when the 

data you want 

to classify is 

not linearly 

separable 

2. Open 

source 

Kinect 

gesture 

recognition 

project, 

Kinect 

DTW
[4]

 

Manylanguage

s supported 

such as C, 

C++, python, 

java, etc. 

Windows, 

Linux 

1.Gesture 

recording   

2.Save 

gestures to 

file    

3.Tweakabl

e 

parameters 

for fine 

control of 

how the 

recognizer 

works     

4.Works 

out of the 

box - just 

run the 

sample app 

Costly 

requires 

proprietary 

hardware. 

3.js-object 

detect is a 

JavaScript 

library for 

real-time 

object 

detection
[5]

 

JavaScript, 

jQuery, 

Multiplatform, 

detection, 

browser based 

Compatible 

to stump 

based 

classifiers 

used by 

OpenCV. 

Classifiers 

for face, 

hand and 

eye 

1. Only two 

gestures 

available2. 

No 

Documentatio

n available 

http://opencv.org/
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detection 

are already 

included 

4. 

OpenCV
[6]

 

C, C++, 

python 

extensions, 

Multiplatform 

1. Various 

Filters and 

structure 

available 

2.CovexHu

ll function 

built in data 

1.No built in 

hand  gesture 

recognition        

2. CovexHull 

requires still 

background 

Table 1: Comparison of Existing Tools 

3) Js-Objectdetect
[5]

: 

It is a JavaScript library for real time object detection. It 

supports JavaScript, jQuery. It is browser based and multi-

platform. It is compatible to stump based classifiers used by 

OpenCV. There are some classifiers available in this library 

are for face, hand and eye detection. But there is no 

documentation available. 

4) OpenCV
[6]

: 

OpenCV is a popular open-source implementation of 

various Image Processing and Computer Vision functions. It 

contains implementation of various filters and data 

structures required for image processing. It has Convex Hull 

function built in. OpenCV has its implementation done 

natively; therefore it cannot be used directly for web pages. 

It doesn’t have any built-in modules for hand gesture 

recognition. 

B. Depth Sensors[7]: 

1) Microsoft Kinect: 

It uses QVGA (320x240) depth camera and a VGA 

(640x480) video camera. It requires Microsoft Kinect SDK 

and openNI SDK library. Its effective range is    

approximately 1.2 to 3.5 meters. It processes 30 frames per 

second. But it has a disadvantage that it does not work well 

in bright sunlight and the is very high. In India its price is 

approximately 10,500/-. 

2) Time Of Flight Cameras: 

It is work on relatively low resolution i.e. on 144x176. It 

processes 50 frames per second which is quite high. 

3) Stereoscopic Cameras: 

It uses pair calibrated video cameras. But it has 

disadvantages that it have Lower fidelitydepth images than 

ToF cameras. Its advantage is that works well in bright light. 

III. DESIGN AND ALGORITHM 

A. Design
[8]

 

The proposed solution consists of following components: 

1) Hand Detect: 

Hand detection module primarily identifies the probable 

area in which the user's hand is present in the image and the 

specific rectangular area is then passed to the gesture 

detection system. The user enables hand detection by 

placing hand in front of camera at certain distance. Once the 

hand is detected, the user is notified with the same. The 

webcam access is required before we proceed towards hand 

detection. 

2) Hand Tracking
[9]

: 

Once a hand is detected by the system, the hand tracking 

component is used to track the hand in the view of the 

webcam. This is required as it is necessary that the system 

should follow hand movement continuously and also 

accurately to recognize various gestures. 

3) Stored Text File (Database): 

A text file is used to store various classifiers needed to 

recognize various gestures. Text file consist of many strong 

classifiers which in turn consist of weak classifier. Each 

weak classifier is set of multiple classifiers and each 

classifier is one of the features. These classifiers are used to 

recognize various gestures by the system. 

Method 
Techn

ology 

Efficien

cy 

Libr

ary 

requi

red 

Disadv

antages 

Adva

ntages 

1.Microsoft 

  Kinect[7] 

QVG

A 

(320x

240) 

depth  

camer

a and 

a 

VGA 

(640x

480) 

video 

camer

a 

Effectiv

e Range 

is 

approxi

mately 

1.2 to 

3.5 

meters. 

Micr

osoft 

Kine

ct 

SDK

, 

open

NI 

SDK 

1.Does 

not   fu

nction 

well in 

bright 

sunligh

t 

2.Price: 

Rs10,5

00/- 

30 

frame

s per 

secon

d 

(fps). 

2.Time of 

Flight (ToF) 

cameras[7] 

 

 

RF-

modul

ated 

light 

source

s with 

phase 

detect

ors or 

shutte

rs 

which 

open 

and 

close 

at the 

same 

rate of 

light 

pulses 

Depend

ent on 

the light 

source 

Cust

om 

Relativ

ely low 

Resolut

ion 

(144x1

76). 

50 

frame

s per 

secon

d 

(fps). 

3. 

Stereoscopi

c 

cameras[7] 

Pair 

of 

calibr

ated 

video 

camer

Implem

entation 

depende

nt 

Cust

om 

Lower 

fidelity 

depth 

images 

than 

ToF 

Work 

well 

in 

bright 

light 
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as camera

s 

Table 2:Comparison Of Depth Sensors 

4) Hand Gesture Recognition: 

Hand gesture recognition component performs the actual 

work of recognizing the gestures performed by the user. It 

draws a convex hull and convexity defects around the 

detected object. The recognition system then matches the 

movement of hand with stored classifiers and tries to 

identify the gesture. If complete set of simple classifiers is 

successfully detected, then the system considers the 

respective gesture is performed by user. 

5) Event Handling: 

Once the system recognizes the gestures, the system notifies 

the user system with the action to be performed with respect 

to the gesture. The actions on gestures are predefined by the 

system and stored in text file. So, particular event takes 

place when user performs the particular gesture. 

The event handling is demonstrated with the help 

of displaying the meaning associated with particular gesture.  

B. Algorithm 

The proposed solution provides a novel approach for the 

problem of gesture recognition. 

1) Steps: 

 Take input from webcam  

 Capture image from the webcam 

 Apply filters on image such as gray scale conversion  

 Calculate values from grayscale image after applying 

threshold 

 Repeat step 4 until all gesture are taken from the user 

 Take text meaning of each gesture from the user 

 Execute the real time comparision take the gestures 

from the user 

 Draw the convex hull and contours on the detected 

object 

 Compare the values obtained from the hull and contours 

and match it with database values 

 Is match is found then display its corresponding result 

and store its meaning in list,If match not found goto 

step 7 

 If Exit=True stop execution of program,execute the 

statement in list , else goto step 7 

2) Steps For Conversion To  Audio 

The python text to speech converter is used for converting 

the text to audio.To convert the text the meaning of the 

recognized gesture is is stored in a list.When the user is 

done providing the input the whole list is sent to the python 

text to speech converter(pyttsx),which converts it into audio 

and flushes the text from the list. 

C. Set Representation of The System: 

S= {I, O, P, Sc, F} 

Where, 

 S -> System 

            I -> Input, 

            O -> Output, 

            P -> Processes, 

Sc -> Success case, 

            F -> Failure case 

I = {frames captured by camera} 

O = {actions performed according to hand gesture}  

P = {elimination of noise, edge detection, segmentation, 

feature   measurement, scene  analysis}  

Sc = {detection of the hand gesture, according to hand 

gesture performing the  appropriate action} 

F = {hand detection is not done correctly, detection of 

wrong hand gesture, doing the wrong action for particular 

hand gesture} 

 

IV. TESTING OF PROGRAM 

Few gestures were stored and compared for testing purpose. 

Following is the table which shows the results of the test. 

GESTUR

E NO 
GESTURE 

CONVEX HULL AND 

CONTOUR 

EXPECTE

D RESULT 

ACTUA

L 

RESULT 

ACCURAC

Y 

TOTAL NO 

OF 

ATTEMPT

S 

1 

  

Zero Zero 90% 10 

2 

  

One One 90% 10 
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3 

  

Two Two 80% 10 

4 

  

Three Three 90% 10 

5 

  

Four Four 80% 10 

6 

  

Five Five 90% 10 

7 

  

Hey Hey 60% 10 

8 

  

See you See you 60% 10 

9 

  

Over There 
Over 

There 
70% 10 

A. Advantages 

 Product cost is low 

 Easy to use and understand 

 Easy to implement 

 Hardware and sotware requirements are low 

B. Disadvantages 

 Processing speed depend upon quality of processor 

 Light background needed for better output 

C. Applications 

 This can be used as interface between mute people      

and other people 

 Besides this it can be used as an input device for  

computers 

 It can be used as a controller in gaming. 

 It can used for controlling robots 

V. CONCLUSION 

From the proposed system we can recognize hand gestures 

and process them to display the corresponding output and 

this can be done with a mid-end computer specification. 

This system provides the user to add his custom 

hand gestures and their meaning to the database which 

makes the system more user friendly. The system provides 

medium accuracy and is able to provide high accuracy if the 

user is able to provide the most similar hand gestures as 

stored in the database 
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VI. FUTURE WORK 

The proposed system does not use any depth detection 

measures. It only works in a 2D plane. Introduction of a 

third dimension will add more intuitiveness to the system. 

The system cannot be used for non-browser based 

applications.  Implementing the code natively will bring the 

gesture recognition functionality to the operating system 

level. 
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