
IJSTE - International Journal of Science Technology & Engineering | Volume 2 | Issue 08 | February 2016 
ISSN (Online): 2349-784X 

 All rights reserved by www.ijste.org 
 

52 

A Technical Review – Various Approaches to 

Develop Vision based Hand Gesture Recognition 

Algorithm 

  

Pindaria Savan Jethabhai    Prof. Arun Nandurbarkar   

PG Student Assistant Professor 

Department of Electronics and Communication Engineering Department of Electronics and Communication Engineering 

L.D College of Engineering, Ahmedabad   L.D College of Engineering, Ahmedabad 

 

Abstract 

Hand gesture recognition has wide range of applications in many areas. The development of Gesture recognition algorithm is the 

witness of the human efforts aiming to communicate with electronic gadgets. In this paper, we have presented a review of 

various approaches for the hand gestures recognition, gestures representing the American Sign Language with an aim of 

simplifying communication with speech disabled people. All the approaches have hand tracking and feature extraction as two 

common operations. The features used are basically shape based assuming that the shape of human hand is same for all human 

being. The main features used can be characterized in two types: appearance based features and the cross correlation based 

features. We have tried to deduce the technique or flow which can give a better result in terms of execution time and efficiency.  
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

 Gesture Recognition in Broader Way: 

Gesture recognition can be defined as the technology with the goal of interpreting human gestures using various mathematical 

algorithms. Gesture recognition can be seen as a way for computers to begin to understand human body language. [1] 

Gesture recognition enables humans to communicate with the machine (HMI) and interact naturally without any peripheral or 

mechanical devices.  This could potentially make conventional input devices such as mouse, keyboards and even touch-screens 

redundant. [6] 

Gesture recognition can be conducted with techniques from computer vision and image processing. Gesture recognition 

algorithms can be classified in number of types with respect to the requirement of peripheral devises [1] such as 

1) 3D model based approaches 

2) Skeletal-based approaches 

3) Appearance-based approaches  

The type of approach selected for this review is appearance-based or vision based approach because appearance based 

algorithm does not need any peripheral device other than a camera. [2] [3] 

Speech disabled people use their hands to express their ideas. The gestures include the formation of English alphabets. This is 

called sign language. Various authors have used various databases, but mostly the common database is one which uses American 

Sign Language (ASL). In this review, all the processes are discussed keeping ASL as standard database. [1] [5] [6]  

II. REVIEW OF PAPERS 

 D.K. Vishwakarma, Rajiv Kapoor, “Simple and intelligent system to recognize the expression of speech-disabled person”, 

IEEE Proceedings of 4th International Conference on Intelligent Human Computer Interaction, Kharagpur, India, 

December, 2012 

The authors have classified two ways of recognizing hand gestures as given. Rule based approach and Machine learning based 

approach. In rule based approaches, the rule is manually created on the basis of feature vectors, and those who get matched with 

the rule, can be recognized as the final result. But the disadvantage of this approach is human handling capacity of creating so 

many rules. That is, manually one can’t create a vast variety of rules in order to get perfect recognition. After gone through the 

related work, authors found that none of the techniques are suitable for real time implementation. Pre-processing and feature 

extraction are two main aspects discussed in this paper. [1] 
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Pre-processing of image is done for enhancement of image and also for getting results with minimum error. As RGB color 

space is very sensitive to light intensity variations, whereas change in light is not reflected much in YCbCr model, authors have 

used YCbCr model for noise removal. The transformation equations for RGB to YCbCr are given below: [1] [6] 

Y = 0.2990 × R + 0.5870 × G + 0.1140 × B 

Cb = -0.1687 × R - 0.3313 × G - 0.5000 × B + 128 

Cr = 0.5000 × R - 0.4187 × G - 0.0813 × B + 128 

The background noise can be removed using morphological operations after converting the image into binary. After 

performing the hand segmentation, the boundary of the hand region was located in the image, this boundary would further help 

in calculating the area of the hand region in the image. The bounding box can be determined by scanning the image horizontally 

as well as vertically. 

Before feature extraction, authors have suggested to determine the orientation of the gesture using bounding box information. 

Here, this paper has assumed only vertical and horizontal images. [1] 

To find number of peaks in the particular gesture, authors used Euclidean distance and the centroid was taken as the reference 

point. Euclidean distance can be calculated from this equation: 

𝐸𝑑 =  √(𝑥𝑝 − 𝑥𝑞)
2

+ (𝑦𝑝 −  𝑦𝑞)
2
       (1) 

 Where p includes all the boundary points and q is the reference point. [1] 

Other features proposed by the author in this paper are the presence of thumb, angle information of the peeks in the gesture.  

Few assumptions have been made in this paper one such is Uniform background has been assumed. 

 Yanmin Zhu, Zhibo Yang and Bo Yuan, “Vision Based Hand Gesture Recognition”, International Conference on 

Service Science, pp. 260-265, 2013 

Authors have elaborated three important phase of hand gesture recognition: detection and segmentation, tracking, and 

classification. The detection and segmentation has already been explained in the review of first paper. Tracking is used to 

determine trajectories of motion which can further be used in classification. Authors have suggested HSV color space for skin 

color detection. In the HSV color space, the color information is represented by the H (hue) component and S (saturation) 

component. As a result, H and S can be chosen to represent the color information. [2] 

The paper has also highlighted few advantages of skin color detection in terms of its inexpensive nature and less execution 

time. However, this method is highly sensitive to illumination change and background should be uniform or simple for 

betterment of result which may not be practical scenario. [2] 

 The method used for noise removal in this paper is background subtraction. [2] It is a method for segmenting the foreground. 

It compares the current image with the background image logically and extracts the foreground. But this method cannot be used 

when the background is not uniform or complex. This paper has not proposed any subtle method for classification of gestures. 

 Dharani Mazumdar, Anjan Kumar Talukdar, Kandarpa Kumar Sarma, “Gloved and Free Hand Tracking based Hand 

Gesture Recognition”, International Conference on Emerging Trends and Applications in Computer Science, pp. 196-

202, 2013 

This paper has suggested another method for skin color detection where author has proposed to convert the test image into both 

YCbCr and HSV model. Then these both image planes are converted to binary form to apply some morphological operation like 

erosion, dilation etc. to extract the skin regions. A logical AND operation is performed between them to get the most probable 

skin region (hand). After getting the skin color segmented regions, the largest connected segment corresponds to the palm region 

of the hand. After tracking the hand region, feature extraction can be initiated. The flow for the discussed method is shown in 

figure 1 [3] 
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Fig. 1: Flow of discussed pre-processing method [3] 

 Pragati Garg, Naveen Aggarwal and Sanjeev Sofat, “Vision Based Hand Gesture Recognition System”, World Academy 

of Science, Engineering and Technology 49, pp. 972-976, 2009 

The authors have discussed the advantages of vision based approaches over the other approaches in this paper which has already 

been explained. 

This paper has also discussed various issues which may arise while developing any algorithm. A main problem that arises in 

most approaches is that they rely on several underlying assumptions that may hold in a particular lab atmosphere but cannot be 

generalized for arbitrary settings. Several common assumptions include: assuming high contrast values, uniform backgrounds 

and ambient lighting conditions.[4] Also, recognition results presented in the literature are based on each author’s own collection 

of data, making comparisons of approaches impossible and also raising suspicion on the general applicability. 

III. SUMMARY OF LITERATURE SURVEY 

From the above literature survey, we have finalized the flow of algorithm which can be generalized for any application involving 

image processing. The flow is shown in the figure 2. 

Hand gesture recognition system includes two phases: object detection and object recognition. Object detection is to find the 

position of a certain object in a sequence of image. Object recognition is for recognizing a certain pattern that differentiates the 

object from the other objects. 

 
Fig. 2: Generalized block diagram of the algorithm [1] [6] 
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Pre-processing phase deals with object tracking, in this case hand tracking. For noise removal, various mathematical 

morphology operations can be used. After first phase, one should have a binary image of the object without any noise. The 

second phase is for classification which uses number of features to distinguish various gestures. Necessary assumptions such as 

uniform background and other details should be taken into consideration before developing any algorithm. 
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