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Abstract: Hand Gesture recognition is technology which interpret human gestures using various  

algorithms.Interpreting human hand gestures has various challenges and issues such as image noise,visibility 

and orientation. There are various kinds of computer based algorithms have been proposed in the literature to 

overcome these limitations and still needs improvement. Hence in this research work a new Hand Gesture(HG) 

recognition system for augmented reality using Genetic Algorithm (GA) and Artificial neural network algorithm 

(ANN) has been proposed.This shows that the experiment is successful and gesture recognition system is 

vigorous against various changes that are made in illumination changes and background changes. Experimental 

results show that the extracted features are effective, robust, and can cover the entire feature space of the 

selected gestures. This method satisfactory performance when compared with convensional methods. 
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I. INTRODUCTION 

 

Recently gestures are mostly used as a communication media between Human and Machines(HMI) without any 

mechanical devices. Gestures can be basically classified as online and offline.  Hand gesture recognision is one 

of the type of communication technique to provide meaningful information. The applications of hand gesture 

includes automated homes, robot control, games, defence, consumer electronics,unlocking smart phones,sign 

language interpreataion, Transit  and switching channels without remote.The gestures recognition  provides 

more accurate, high stability and time saving to unlock a device.The input  devices used to capture the images 

includes stereo camera,wiredgloves,deapth-aware cameras and gesture based controllers. There are various 

types of gesture recognition algorithms have been proposed in the literature based on 3d model,appearance and 

skeletal. 

 

In this paper, an efficient and effective method based on GA and NN for hand gesture recognition is presented. 

The rest of the paper is organized as follows. In Section 2, the related works in the field of hand gesture 

recognition is discussed. In section 3 proposed GAHG method for hand gesture recognition is described in 

detail. In Section 4, the results from various simulations obtained and their performance of  GAHG approach is 

evaluated on a data set of hand gestures. Then, GAHG method is compared with a state-of-art method[11] on 

another data set of hand gestures. Section 5 presents the conclusion and future works. 

 

II. RELATED WORKS 

 

AnkitChaudhary et.al.[1] Analysis the Hand gestures is the natural way of Human Machine interaction It 

enables human being to interact with machine very easily and conveniently without wearing any extra device. It 

can be applied form sign language recognition to robot control and from virtual reality to intelligent home 

systems. The Proposed are discussing work done in the area of hand gesture recognition where focus is on the 

soft computing based methods like artificial neural network, fuzzy logic and finite state machine. We also 

described hand detection methods in the preprocessed image for detecting the hand image. Arpita Ray Sarkar 

et.al. [2] Analysis Hand gesture recognition is the natural way of human interaction. Where focus on the soft 
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computing based method it is used an Artificial Neural Network (ANN) finding its application for non-verbal 

communication between human and computer interaction. The different sub-components, methodologies used 

for recognition of mainly hand gestures in those work an fingertip detection and join of hand detection. A brief 

comparison of backgrounds, segmentation techniques, features used and the recognition methods have been 

done and presented.   

 

Dimpal.S et.al. [3] The proposed work is completely done by using MATLAB for Gesture recognition is an 

ideal example of multidisciplinary research. In the first stage input image of hand gestures are acquiesced by 

digital camera in approximate frame rate.There are different tools for gesture recognition, based on the 

approaches. A real time static and dynamic hand gesture recognition algorithm which overcomes the challenges 

such as rotation, size and position variation of the images for detection of hand gesture images, is developed in 

this work. DhanashriPatil et.al. [4] The proposed method of recognizing hand gestures using hand image. These 

methods are motion based and skin color based hand gesture recognition. The hand gesture recognition system 

is image processing application. Hand gesture recognition has potential to be a natural tool support human to 

computer interactions. In pre-processing stage some operations are applied to subtract the hand gesture from its 

background and create the hand gesture image for the feature extraction stage. For the classification of hand 

gesture back propagation algorithm of artificial neural network is used. Using motion based provide good 

results. 

 

Farooq Husain et.al. [5] Devolopedan Gesture and posture Recognition is the technology that recognizes the 

posture of body. It recognizes hand, arms, head or any part of the body. So the goal of Gesture Recognition is to 

provide interface of human body with computer mathematical algorithm. The real time vision based method for 

recognizing human body image using MATLAB. A number of hardware techniques are used for used in 

numerous applications. To  find the number of fingers present in the hand gesturethe concept of different 

methodologies, segmentation, feature extraction, classifiers are compared on recognition and implementation of 

a hand posture and gesture modeling. Giulio Marin et.al [6] Hand gesture recognitionproposes a scheme 

explicitly targeted to Leap Motion data. The proposed into a multi-class SVM classifier in order to recognize the 

performed gestures. A set of features is also extracted from the depth computed from the Kinect and combined 

with the Leap Motion ones in order to improve the recognition performance. Experimental results present a 

comparison between the accuracy that can be obtained from the two devices on a subset of the American 

Manual Alphabet and show how, by combining the two features sets, it is possible to achieve a very high 

accuracy in real-time. 

 

Hyeon-Kyu Lee et.al. [7] This method is developed using the Hidden Markov Model based technique. To 

handle nongesture patterns, It is introduce the concept of a threshold model that calculates the likelihood 

threshold of an input pattern and provides a confirmation mechanism for the provisionally matched gesture 

patterns. Consequently, the likelihood can be used as an adaptive threshold for selecting proper gesture model. 

To overcome this problem, the states with similar probability distributions are merged, utilizing the relative 

entropy measure. Experimental results show that the proposed method can successfully extract trained gestures 

from continuous hand motion with percent reliability. Jesus Suarez et.al [8] Analysis  the use of depth for hand 

tracking and gesture recognition  included real-world applications to test a gesture recognition system. In this 

term of hand localization and gesture classification method are Hidden Markov Model,Finite Sate Machine. The 

advantages of depth cameras overcolor and intensity cameras for gesture recognition, and theapplications 

developed do not yet test the limitations ofdepth-based gesture recognition. Hand Gesture recognition is used 

human robot interaction are natural to easy gesture recognition for Video based gesture recognition. 

 

Joseph.J et.al [9] Analysis thehand postures and gestures recognition as a mechanism for interaction with 

computers. The technical requirement for using hand posture and gesture glove based and vision based 

recognition. The classification system for Advanced Human Interface Group (AHIG) gesture classification 

system. Posture and gesture help to augment spoken communication and also provide communication without 

speech. With an understanding and classification of how humans communicate with their hands, researchers can 

use hand postures and gestures more effectively as an interface to computer applications. Karen Simonyan et.at. 
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[10] Investigate the effect of the convolution network depth on its Accuracy in the large-scale image recognition 

setting. It is evaluated the very deep convolutional networks for large-scale image classification.  It was 

demonstrated that the representation depth is beneficial for the classification accuracy and that state-of-the-art 

performance on the Image dataset can be achieved using a conventional architecture. It is also show that our 

models generalize well to a wide range of tasks and datasets, matching or out performing more complex 

recognition pipelines built around less deep image representations. Our results yet again confirm the importance 

of depth in visual representations. 

 

III. PROPOSED GANN MODEL 

 

In this research work GA based Neural Network model to recognize hand gesture has been proposed. This 

model has preprocessing and modeling  phases. The figure 1 shows the architecture of GANN model. 

 

 
Fig.1. Architecture of GANN model 

 

Preprocessing 

The first phase of this research work is preprocessing. Pre-processing of images commonly involves removing 

low-frequence background noise, normalizing the intensity of the individual particles images, removing or 

enchancing data image prior to computational processing.To improve  theefficiencynoice and outlier data may 

be removed[12]. The test HG image features are extracted using Genetic Algorithm.It is used to search global 

maxmum point when the image best matches the feature.The chromosome represents the features position. The 

fitness function F is used to evaluate the feature. Population of the chromosome is intitally set as random. A 

roulette  wheel selection, 2- point crossover, and mutation is applied. 

 

Modeling 

In thi second phase,the preprocessed image is segmented using canny edge detection method. Various kinds of 

training dataset of HG images has been trained using Neural Network.The Neural network classification 

algorithm is used to test the HG image for recognition.The resilient back propagation feed forward neural 

network desing is used to classify the images. The figure 2 shows the feed forward neural network model. 

 
Fig.2. Neural Network design 
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The algorithm for the hand gesture recognition is as follows; 

Algorithm:  GANN model 

 

Input: Train HG dataset THG;  

Test HG dataset TGHG. 

Output: ‘Recognized word’. 

Step 1 : Select the Hand Gesture image for testing TGHG. 

Step 2 : Detection of Hand 

Step 3 :Fingers and palm Segmentationof test HG image. 

Step 4 : Feature extraction of test image using GA 

Stpe5 : Load and train HG image dataset THG using NN. 

Step 6 : Classify using Neural Network algorithm 

Step 7:  Recognize the test HG image 

 

The proposed network has been applied to the RGB images, resulting in no evident improvement in 

performance, but with a slower speed in both training phase and testing phase. 

 

IV.RESULT AND DISCUSSION 

 

In this method result shows in first skin color segmentation. Hand gesture convert into texture word. Finger 

landmark detection is accurate result. This shows experiment result is successful and gesture recognition. 

Vigorous against changes that are made in illumination changes and background changes. This method 

outperforms well when compared with existing method. 

 

4.1 Experimental Setup: 

This work has been implemented in i3 core processor with 3 GB RAM , 64 bit operating system and Intel i3 

core processor @2.4 GHz.To develope a real-time hand gesture recognition system,C# is used which is a high 

performance language for computing.  

 

4.2 Experimental results 

Fig 2shows the loading of various kinds of training testing images. The insert button for inserting the images 

and corresponding tagetword to dataset. The view button for viewing the recognized word for selected hand 

gesture test image. 

 
Fig 3:Image and text Training 

Figure4 shows training of Hand gesture images using Feed Forward Neural Network. 

 
Fig 4: Training Hand Gesture Image  
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Figure5  shows the selected hand gesture image for segmentation. 

 
Fig 5:View Hand Gesture Page 

Figure6 shows segmented hand gesture  image with recognized correct word. 

 
Fig 6: Segmented HG image 

 

In order to measure the performance of the proposed hand gesture recognition GAHG method, the classification 

and recognition accuracy is calculated in the experiments.The performace evaluation of GAHG model is tested 

using various HG images and results are tabulated in Table1.  

 

TABLE 1. Recognition Accuracy Rate  of HG  images 

 

HG Image Convensional[11] Proposed GANN 

Correct 

Recognition 

Rate 

Error rate Correct 

Recognition 

Rate 

Error rate 

 

97.0% 3.0% 97.4% 2.6% 

 

86.5% 13.5% 87.2% 12.8% 

 

79.7% 20.3% 82.5% 17.5 

 

91.6% 8.5% 93.2 6.8 

 

There are  some of misclassifications reported during implementation.Thesemistakes are due to the 

simultaneous appearance of a second hand in the image. Misclassification can also occurs when a part of a hand 

gesture is not visible due to the cropped image.  
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V. CONCLUSION 

 

A novel method based on genetic algorithm and neural network has been proposed for hand gesture recognition 

Unlike typical convensional approaches the proposed method using machine learning produces better results. 

Experiments for the various gesture sequences showedthat the proposed GAHB method significantly 

outperformed the convensional classifiersand yielded the best classification result.This Hand gesture recognition 

systems only covers on arms and hands. Full body motion/configuration and facial expressions recogniztion 

play vital role can be focuses  as a future work. 
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