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ABSTRACT 

The stand alone way of communication for differently abled community is sign language.Normal people find it hard to understand 

the communication language used by hearing impaired. To allow communication between these normal and impaired people our 

paper presents a system that adopts Microsoft KinectXbox 360TM device to frame a translation system that translates signs from 

sign language to English text. Microsoft Kinect Xbox 360TMgives in-depth vision image and color vision image of objects in front 

of it, with help of this the skeleton body action can be tracked more accurately and makes easier to get depth coordinate of the 

skeleton. The created system can translatethelimited vocabulary of American Sign Language(ASL). The system has been tested 

with various users and in different light conditions,the proposed system achieves high accuracy varying by components of sign 

language. 

 

1. INTRODUCTION 

Sign language is among the most critical communication 

approaches between hearing impaired community and 

traditional persons.From last few years sign language is 

practice largerly on data glove or cams which comes under 

multi input sensors. In vision-based SL recognition, the key 

factor is the accuracy and alacrity of hand tracking and 

segmentation. Nonetheless, it is very abstruse for the 

convoluted backgrounds and illuminations.Our system intent 

to realize more accurate and quick 3D sign recognition based 

on the numbers extracted from kinect’s depth and color image. 

This characteristics would make our system little different 

from others. 

 

Fig. 1Kinect device 

 

Sign language is considered to be very important 

communication amongotherwise abled people. Recently it is 

often seen that sign language is largely outlined to be made on 

many devices, such as data glove. The sign language 

interpreter derived from data gloves works fine but the data 

glove is costly. With a normal camera SL translator, the main 

interest is accurateness of the system and body movements. 

However, it is stiff for backgrounds and brightness. On the 

other hand, the main goal ofsign language translator’s is to put 

in action the satisfying and precise SL translation using the 

depth image numbers extracted fromKinect(Fig. 1). We 

entrenched a system that recognizes American Sign Language 

(ASL) using the Microsoft Kinect sensor, in particular, its 

skeletal tracker. Such a system has the supplementarybenefit 

of ranging theKinect to be a platform for people to learn and 

practice sign language. The Kinect sensor is an exciting device 

to use for human gestural applications owing to its simple use: 
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it does not crave gloves or special markers for tracking, it does 

not require a background image or room calibration, it works 

well even in low light, and it is also quite modest. 

2. KINECT 

Sign language translator uses a hardware device called 

KinectTMfor windows. KinectTM device was introduced by 

Microsoft for gaming purpose.Kinect is voice and body 

recognition sensor that came up as acontroller for the XBOX 

gaming console, ceding users the ability to play games through 

voice and body gestures, without accommodatingadditional 

accessories to track their body movements. It lineaments an 

RGB video camera,a multi-array microphone for voice 

concession,a depth sensor for 3D representation of the 

environment and a property that enables human body 

recognition included in Microsoft software. The software for 

skeletal tracking (tracking of the various body parts) depends 

on the data extracted from thedepth camera.Kinect allows six 

people to be traced simultaneously and offers two full skeletal 

tracking.Twenty(20) human body joints can be traced working 

in full skeleton trackingmode,while Ten(10) joints can be 

tracked in seated mode. The distance of the person from the 

camera affects the accuracy where the distance from 1.2 

meters to 3.5 meters gives the most rigorous position of 

skeleton joints. Joints are recognized as 3D points (with x, y, z 

coordinates), with the Kinect placed at the origin of the 

coordinate system and from Kinect viewpoint. 

 

3. The Developed System 

3.1. Description of the Arrangement 

The idea is to facilitate the communication between HI and 

NH people by building a translation system that uses Kinect. 

The system will play the role of human sign language 

interpreter that understands the sign language and translates it 

into speech for NH people. Idea visual portrayal of the 

proposed arrangement is illustrated in figure 3. Three parties 

will be involved: the HI person, system that consists of Kinect 

and a computer and NH person. The HI person performs signs 

in front of the Kinect. Kinect tracks the HI person and 

transmits sign information to the computer. The 

computeranalyzes the sign and provides its meaning as speech 

to NH person.    

 

Fig. 3Our system. The disabled person performs signs in front 

of a Kinect, which translates the signs to text in a computer 

screen for a Normal Hearing person to read. 

3.2.Constraints 

As discussed in section 3.1, signs are composed of manual and 

non-manual features (such as eye blinking). Close scrutnity 

disclosed that the features that are non-manual includes facial 

expressions, body postures, and head movements. Due to time 

limitations, the developed system deals only with the 

recognition of manual features. Furthermore, the system is 

thought to be functional only in indoor environments, since the 

infrared lights that Kinect employs as part of depth measuring 

are destructed by sunlights in outdoor environments.  

3.3.System Design 

From aphysicalviewpoint, the system consists of two 

components: the Kinect device and a computer. Kinect senses 

the scene and transmits the information to the computer where 

they analyzed and concluded which sign was performed. The 

developed software components are located on the computer 

only. The Kinect sensor supplies raw RGB and depth sensor’s 

data which then are processed by software components 

residing on the computer. 

3.3.1. Word Recognition 

The word recognition is demonstrated by showing the 

recognition of the word “HELLO”. This word is a composition 

of a particular hand shape and a move in a particular direction 

starting from a particular body position. The hand shape, 

movement direction, and hand location are shown in figure 4. 

To recognize this wordfirst is checked if the hand has this 

particular shape. Next,has checked the location of the hand 

with respect to head. If the sign is performed with the right 
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hand as in figure 4, the hand must touch the right side of the 

head. Then after the hand touches the head, it must move in 

two directions at the same time: away from the user (toward 

Kinect) and a little up. The implementation is done by starting 

a timer when the hand touches the head. Then if within four 

seconds the hand moves  

away from the user and little up it is concluded that sign for 

“HELLO” word is implemented. In a similar way, other words 

were programmed. 

 

Fig.4.Hello Gesture 

3.3.2. Sentence Recognition 

Composing sentences is then an issue of recognizing 

consecutive words. Sentences are treated as asequential 

occurrence of words that happen within a period of time. 

Sentence recognition is demonstrated through thefollowing 

theexample. Figure 5.1 shows sequential occurrences over the 

time of the signs that represent two words. The first is the sign 

for “WHAT” word and the second is the sign for “YOU”word 

andthe third is a sign for the “FOOD” word. When they 

happen sequentially within a period of time they form the 

sentence “WHAT DO YOU WANT TO EAT”The recognition 

of sentence “WHAT DO YOU WANT TO EAT” is done by 

starting the timer when the WHAT signs are performed and if 

within five seconds if sign YOU or FOOD happens, it is 

concluded that sentence “WHAT DO YOU WANT TO EAT” 

was performed (fig.5.1). The last component provided signs to 

speech translation. Each recognized sign is translated into 

spoken language and outputted as a text and as speech. This 

section concludes the functionalities provided in this system. 

 

 

Fig.5. What gesture 

 

 

Fig.5.1. Sentence Formed 

 

4. Flow Chart 
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Fig.6.Sign language identification process 

 

In the literature, there are many different approaches to 

the process of automatically recognizing sign language, 

but in general, the process has three phases: the data 

acquisition phase, followed by the feature extraction 

phase and finally the analysis phase which concludes 

whether or not the combination of features that describe a 

particular sign happened. The process is depicted in figure 

4. 

 

5. CONCLUSIONS 

The Kinect sensor was investigated for building a system that 

translates sign language to understandable native language i.e. 

English.Sign Language is used all around the world by the 

hearing impaired with the most prevalent sign language. There 

is often a barrier for those who use Sign Language as a first 

language and those who don’t know it and we have tried to 

bridge this gap in communication by designing the SL 

translator. The Sign Language Translator captures gestures in 

3D data coordinates using the low-cost Microsoft Kinect 

hardware and utilizing OpenNI libraries to develop our 

software. Our program uses pointpattern matching 

optimization algorithms to detect signs very accurately and 

display them onto a computer screen in a user-friendly 

manner.   

The ASL Translator was designed to be a proof of concept and 

the results of the final product are very accurate. A library 

consisting of 15 signs and phrases was recorded and when the 

product was tested, the desired sign was almost always 

detected by the software. There are, however, improvements 

that can be made easily using the core concepts derived in this 

project.   
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