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 The aim of this paper work is to recognize the hand gesture images for physically 
impaired people. Hand gesture is a non-verbal communication and multidimensional 
use of hand gesture. The proposed work of the project involves following to three steps. 
First step is image preprocessing, second step is extracting feature from preprocessed 
hand gesture image using Discrete Wavelet Transform (DWT), Discrete cosine 
Transform (DCT) and Color Histogram feature extraction techniques. Finally extracted 
features are given as an input to Support Vector Machine (SVM) to identify the hand 
gesture images. The performance of the hand gesture recognition for deaf and dumb 
person is evaluated for hand images and the system achieves a recognition rate of about 
85.67%, 83.50% and 82.67% for 20 hand gesture images using DWT+SVM, 
DCT+SVM and Color Histogram+SVM respectively. The extracted image is based on 
the minimum distance of difference between the training and testing hand images which 
gives the recognition rate of 85%. 
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INTRODUCTION 

 
 Physically impaired people interact with other people and share knowledge are important  in day to life 
(Ankita Saxena, 2014).The human computer interaction (HCI) is an important part of hand gesture recognition 
used for in interaction between machine and physically impaired people (Kanchan Dabre and Surekha Dholay, 
2014). Vision-based gesture recognition is used for the user to express gestures in a new way. Gestures are 
classified as four basic are hand shape, orientation of the palms, location in relation to the body and movement 
of the hands. Hand gesture has been used in the deaf people communication (Ankita Saxena, 2014; Edirisinghe, 
E.M.P.S., 2013). Gestures can be classified as static and dynamic gesture. The static gesture requires less 
computational complexity and the dynamic gesture requires more complexity (Kanchan Dabre and Surekha 
Dholay, 2014). 
 The purpose of this system develops for physically impaired people consist of preprocessing, feature 
extraction and a classification. The first step is a preprocessing involves remove noises and lighting conditions 
from a captured image. The second step is feature extraction algorithm for extracting the features from a given 
input followed as Discrete wavelet transform (DWT), Discrete Cosine Transform (DCT), and histogram 
features. Finally SVM maps testing data and training data. This separating hyper plane with maximum between 
two classes. Flow diagram of hand gesture recognition is shown in Fig 1. 
 

 
 
 
Fig. 1: Flow Diagram for Hand Gesture Recognition. 
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 The preprocessing is used to remove the noises from captured images. Hand gesture recognition system 

application areas are 

 

Deaf and Dumb person-Normal Man interface:  

Hand Gestures Recognition is used to interaction between Deaf and Dumb person and normal person. 

 

3D animation:  

 Hand movements into 3D computer animation. 

 

Computer games:  

 Using the hand to interact with computer games. 

 

Robotics:  

 Using the hand to remotely control a manipulator. 

 

1. Proposed work: 

1.1 preprocessing: 

 The input hand gesture image is pre-processed and then converted into a suitable format. The preprocessing 

is applied to hand gesture images before extract features from a hand image. The process based on the median 

filter is to apply on the hand gesture images for removing noises. A noisy input image and preprocessed image 

is shown in Fig 2 and Fig 3 respectively. 

                                       

 
         

Fig. 2: Input Image.                             

 
 

Fig. 3: Preprocessed Image. 

                 

2. Hand Guesture Feature Extraction: 

 In this paper, we are proposed Discrete Wavelet Transform (DWT), Discrete Cosine Transform (DCT) and 

Color Histogram techniques to extract the features from hand gesture images. The preprocessed 80X80 hand 

gesture images are given to this feature extraction module. 

 

2.1 Discrete Wavelet Transform: 

 Wavelets are building block that cans decorrelate the data. Wavelet transforms are a mathematical tool they 

can be used to extract information from much different kind of data, but certainly not limited to audio signals 

and images. Set of wavelets are generally needed to analyze data fully. A set of “complementary” wavelet will 

deconstruct the data without gaps or overlap so that the deconstruction process is mathematically reversible. 

Thus, sets of complementary wavelets are useful in wavelets based compression\decompression algorithm 

where it is desirable to recover the original information with minimal loss. 

 

2.1.1 Steps For Feature Extraction: 
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 Wavelets are the building blocks that can quickly decorrelate the data. The individual images are passed 

through the filter, which contains the four partitions. They are 

 CA – coefficient of approximation values, 

 CH – coefficient of horizontal values, 

 CV – coefficient of vertical values, 

 CD – coefficient of diagonal values, 

 Low pass filter will produce the final approximate feature of  the hand gesture images  in the upper left 

quarter and then it extract the intensity values of hand  images after that it extract the intensity values and 

constant db1 values (Daubechies values). After getting convolution values of hand gesture images, we are going 

to apply down sampling by w (to eliminate alternative rows and columns). Finally, we will get the wavelet co-

efficient for the given preprocessed image.  

 The low-pass filter image produces the final approximate image in upper-left (CA). There will not be any 

change in the image but the size differs. Original hand gesture image and applying wavelet transform is shown 

in Fig 4 and Fig 5. 

Hi =  X  .
                sm z 

2i − m
k−1
m=0 --------------- 3.1 

Li =  X
    .               Tm z 

2i − m
k−1
m=0 ----------------3.2 

Where  𝑆𝑚  (z) and 𝑇𝑚 (Z) wavelet filter 

 

 
 

Fig. 4: Original Hand Gesture Image. 

 

                                                       

                                             I.CA                       II.CH 

                                                       

                                                     III.CV                        IV.CD 

 
 

Fig. 5: Applying Wavelet Transform. 

 

2.2 Discrete Cosine Transform Feature Extraction 

 The Discrete Cosine Transform (DCT) is a basic orthogonal transform which is used for signal processing 

and digital signal processing. DCT mainly used for image transformation and it is related to the Discrete Fourier 

Transform. It is the linear transformation in digital image processing. The DCT allows the hand images are 

broken into different frequency bands and the middle of frequency bands are chosen for most main visual parts 

of the images are occurred is to be avoided without removal and noise. 

 The DCT works on three stages like DCT transformation, co-efficient quantization and zigzag sequence. 

Final step is zigzag is converted two dimensional matrix in to a set of vectors. The result of vector is treated as a 

set of extracted features. 2-Dimensional Discrete Cosine Transform (2D-DCT) scanning the co-efficient as 

zigzag as shown in   Fig 6. 

 

 
Fig. 6: Dimensional Discrete Cosine Transform (2D-DCT) zigzag scanning. 
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 In DCT domain DC component is powerful than compared AC component because DC contains large 

perceptual capacity and it is easy to remove noises compared than AC component. The DCT works on 

separating hand images in to different parts of frequencies. The two-dimensional DCT of an N-by-N matrix is 

defined as equation 3.2.1. 

 

2D –Discrete Cosine Transform (DCT): 

DDCT  i, j =
1

 2
B i B j   M x, y 

N−1

y=0

N−1

x=0

cos  
2x + 1

2N
iπ cos  

2y + 1

2N
iπ)  

Where, B u =  
1

 2
  and if u = 0  

1   and  if u > 1

          ---------- (3.2.1) 

 

2.3 Color Histogram Feature Extraction: 

 A color histogram is a represented by the delivery of colors. The color histogram is dedicated the number of 

pixels that are colors in fixed list of color ranges. The color histogram using three important dimensions color 

spaces like RGB or HSV.All hand gesture images are corresponding to a color histogram in the RGB color 

histogram space, using the 64 bins. R, G and B components are converted into 64-bins histogram using the 

equation of (3.3.1), (3.3.2) and (3.3.3) correspondingly. 

R = r_value/64 ------------------------- (3.3.1) 

G = g_value/64 ------------------------- (3.3.2) 

B = b_value/64 ------------------------- (3.3.3) 

 After calculating the R, G and B components values the 64-bins histogram is calculated using following 

equation (3.3.4). 

Histogram = ++hist [16*R+4*G+B] ------ (3.3.4) 

 

3.  Hand Gesture Recognition Using Svm: 

 Principle: Structure Risk Minimization (SRM) 

 SVM can be used for classifying the obtained data. 

 It is set of a related supervised learning method used for classification and regression. 

 They belong to the family of generalized linear classifiers. 

 The Fig 7 shows the separation of data. It is complex in one dimensional array as going further it becomes 

easier. More formally, a support vector machine constructs a hyper plane of set of hyper planes in a high or 

infinite dimensional space, which can be used for classification, regression or other tasks. Intuitively, a good 

separation is achieved by the hyper plane that has the largest distance to the nearest training data points of any 

class (so-called functional margin), since in general the larger the margin the lower the generalization error of 

the classifier.  

 

 
 

Fig. 7: SVM Separation of data. 

 

 First all the data’s are train using SVM torch. The data’s are trained thoroughly as shown in the Fig.8. SVM 

Torch, which is similar to SVM-Light for classification problem, but adapted to regression problems. With this 

algorithm, one can now efficiently solve large scale regression problems. The model produced by the support 

vector classification depends only on a sub set of training data, because cost function for building the model 

does not care about training points that lie beyond the margin. There is also a least square version of support 

vector machine (SVM) called. Least Squares Support Vector Machine (LS-SVM). Each SVM is trained to 

distinguish between all hand gesture images and all other images in the training set. 

 

4. Experimental results: 

 This section presents the experimental results of the developed hand gesture images for visually impaired 

person. Firstly, Different images of hand gesture having different colors and structure types are taken and stored 
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in PC. The effect of the day lights are also considered during the processing. After capturing the hand gesture 

image the next step was resize the input image into 80x80 images. Then extract the features using DCT, DWT 

and Histogram techniques in all the hand gesture images.  

 

 

 
 

Fig. 8: SVM Training. 

 

 
 

Fig. 9: SVM Testing. 

 

4.1 Hand gesture:  

Recognition of color images using dwt: 

 In the training phase, 2250 DWT features are extracted from 30 hand images (75 features extracted from 

image). For testing, 1500 features are extracted 20 hand gesture images (75 features extracted from image) and 

are given as input to SVM model. The identity of the subject is decided based on the maximum distance. 

 

4.2 Hand Gesture Recognition Of Gray Scale Images Using Dwt: 

 In the training phase, 750 DWT features are extracted from 30 hand images (25 features extracted from 

each image). For testing, 500 features are extracted from 20 (25 features extracted from each image) hand 

gesture images and are given as input to SVM model. The identity of the subject is decided based on the 

maximum distance. 

 

4.3 Hand Gesture Recognition Of Color Images Using Dct: 

 In similar case 1800 DCT features are extracted from 30 hand gesture image (60 features extracted from 

each image). For testing, 1200 features are extracted from 20 hand gesture image (60 features extracted from 

each image) and are given as input to SVM model. The identity of the subject is decided based on the maximum 

distance.  

 

4.4 Hand Gesture Recognition Of Gray Scale Images Using Dct: 

 In similar case 600 DCT features are extracted from 30 hand gesture image (20 features extracted from each 

image). For testing, 400 features are extracted from 20 hand gesture image (20 features extracted from each 

image) and are given as input to SVM model. The identity of the subject is decided based on the maximum 

distance.  

 

4.5 Hand Gesture Recognition Using Color Histogram: 

 In the training phase, 1920 color histogram features are extracted from 30 hand gesture images (64 features 

extracted from each image). For testing, 1280 features are extracted from 20 hand gesture images (64 features 

extracted from each image) and are given as input to SVM model. The identity of the subject is decided based 
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on the maximum distance. Table.1 shows the Performances of hand gesture images using Different SVM Kernel 

Function. 

  

5.  Conclusions and future work: 

 The paper, we presented an image processing technique, designed for recognizing the hand gesture for 

physically impaired person. It will recognize and extract features which are present in the hand images. The 

hand images are recognized and extract features through the extraction techniques.  The feature extraction 

methods like Discrete Wavelet Transform (DWT), Discrete Cosine Transform (DCT), and Histogram Feature 

are used for extracting the features from hand gesture images. Support Vector Machine (SVM) is used to 

recognize the all images present in a hand gesture image. 

 In future work I am going to propose new and different feature extraction method and it will compare to 

existing method. The existing technique gives recognition rate of 85% and it will be improved new feature 

extraction techniques. 

 

 
 

Fig. 10: Hand Gesture Recognition using DWT Features + SVM. 

 

 
 

Fig. 11: Hand Gesture Recognition DCT using Features + SVM. 

 

 
 

Fig. 12: Hand Gesture Recognition using Histogram Features + SVM. 

 
Table 1: Performances of Hand images using different SVM. 

TECHNIQUES PRECISION RECALL ACCURACY F-SCORE 

DWT+SVM 81.81% 90% 97% 0.85% 

DCT+SVM 76.19% 80% 95.47% 0.78% 

COLOR HISTOGRAM+SVM 100% 75% 92.5% 0.96% 
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