
International Journal of Signal Processing, Image Processing and Pattern Recognition 

Vol. 4, No. 4, December, 2011 

 

 

17 
 

Performance Evaluation of Modified Segmentation on Multi Block  

For Gesture Recognition System 
 

 

M. M. Hasan, P. K. Mishra 

Computer Science Dept., Banaras Hindu University, India. 

mmwaeli@gmail.com, pkmisra@gmail.com 
 
 

Abstract  
 

    Gestures are the new silent language for controlling the human-made machines such as 

robotics, many recent researches toward enhancing this relation and obtaining good 

recognition rate were commenced, in this paper; we are trying to evaluate the performance of 

using multi block size for hand gesture and project this study in two cases which are the 

presence of edge detection operation in the preprocessing steps and the its absence. The 

recognition time we have achieved in case of the presence of edge detection method is 1.698 

seconds and less than a second in case of none. Our suggested method includes the 

partitioning of the input gesture into different blocks and by using the block brightness 

measurement to strike the right gesture. Each gesture has been represented by a feature 

vector with many features controlled by the block size which in turn decides the speed and 

accuracy rate of the recognition. We also have modified the edge detection method in order to 

enhance the edges to obtain more refined and clear edges by applying a filling operation 

after segmentation and before edge operation. Our study also includes the application of 

different block sizes for generalization of the study and also can decide which block size can 

get good recognition rates. 

 

Keywords: Brightness Recognition, Gesture Recognition, Template Matching, Image 
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1. Introduction 
 

The nature of the human communication with its surrounded environment normally 

happened without any hinders and without any obstacles, just as the same way he used to do 

it. Computers and robotics and any human-made machines can be helpful and they are, but 

the communication means need more enhancements, the keyboard and mice and even glove 

based hand gestures are limit the naturalness and cause a boring feel in addition to the dirty 

that comes from wearing the glove by different people, alternatives are seeking for in order to 

overcome the limitation of such input devices. 

The hand gesture can be considered to be the natural input device that the human used to 

use it in his daily communication with his surrounding environment especially with deaf 

people, which considered a remarkable feature of human communication [1], it is a silent 

language and no need for any extra hardware or and wires, just one camera attached to the 

computer or human-made machines such as robotics which simulate the human behaviors.  

The gesture recognition system considered to be the most alternative for providing the 

natural communication since this visual system can provide a rich information [2] and can be 

differently interpreted depends on the current states or current algorithms used for recognition 

or understanding and hence the variety of algorithms and features are applied .  
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Vision based gestures provides a non-limited information that can be upgraded with the 

development of the recognition algorithms and can use the benefits or patterns recognition 

and machine learning as well as features extraction. 

In this study, we have provided a static gesture system used for recognition of the hand 

pose with different movements or poses regardless of the background which ignored here; we 

have divided the image segment into many blocks and the block size is varying for 

comprehensive study in both with and without edge preprocessing in order to measure the 

performance of these two different techniques since one of these methods loses some features 

which may be important, the block sizes taken are started from 1x1pixel up to 23x23 pixels 

going through all the odd numbers.  
 

2. Related Work 
 

Hasan and Misra [3] have used static gesture recognition by using Euclidian Distance for 

recognition algorithm, they achieved a good recognition rate which is 88% with time of 1.55 

second, they have partitioned the input gesture into blocks of 23x23 pixels each, and they 

follow the ordinary segmentation and edge detection method with laplacian edge detection 

with uniform background, the color band used was RGB. 

Hasan and Misra [1] they applied gesture recognition by applying the HSV color band 

segmentation, and they have decided a range for these parameters in order to extract the color 

of the of the human skin pigment, they achieved 91 % recognition rate with approximately of 

1.8 seconds for recognizing the new presented gesture. Both previous algorithms are 

implemented by using of edge detection method which we are here trying  to evaluate it in 

case of hand gesture features. 
 

3. System Architecture 
 

Collecting the input, preprocessing, feature extraction and finally the recognition algorithm 

as listed in [1] considered the main steps for gesture system and every gesture system has to 

employ these steps in order to recognize the input gesture. 

In the other hand, the segmentation operation represents the most important step in every 

recognition or classification and the success of the system is depends mainly on the correct 

employing of this operation [4], Figure (1) represents the overall architecture of gesture 

system at training time, in which we try to collect and build our database that will hold all the 

feature vectors for all the target gestures, these features should be normalized and non-

redundant; this done by using successful hand boundary extraction tools for avoiding re-

capturing of the same hand in a different poses. This can be accomplished by the 

transformation operation applied during this step and include scaling, rotation and translation.  
 

 

Figure 1. Training of the Gesture System 
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At testing operation, the new presented input gesture undergo through the same training 

steps, and then and after the feature vector is extracted that corresponds to this presented 

input, the recognition algorithm will take place to find the matched feature vector from the 

database, the meaning of the corresponding database gesture will be considered as the 

meaning of the testing gesture, and hence we have stroke the target gesture, Figure (2) 

represents the system at testing/classification time. 
 

 

Figure 2. Testing of the Gesture System 
   

4. Hand Gesture Saturation 

As we mentioned before, the segmentation plays vital and crucial role for gesture 

recognition system, the perfect segmentation of hand region produces noiseless edges and in 

turn produces uniform features that can be used as standard database features. 

Sometimes, the segmentation does not delineate the whole hand boundary, especially in 

case of dark spots on the hand palm which produces this palm to be ignored by the 

segmentation operation and considered to be non-hand region due to threshold limitation or 

due to some noise; let us consider Figure (3) herein below that has this problem. 
 

 

Figure 3. Non- perfect Segmentation. 
 

As noticeable, the gesture boundaries are cluttered and so, the features are non-unique and 

subject to change in case of threshold change. 
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Our remedy to this sort of drawback is to add one more step before edge detection and 

after segmentation operation, which is hand gesture saturation; this saturation process fills the 

inner area of the hand gesture and overcome the mentioned problem. Let us consider Figure 

(4). 
 

 

Figure 4. Hand Gesture Saturation 
 

If we made a ocular comparison between each of Figure (3) and (4) in case of hand 

boundary (C),  we can judge which edges are better and which edges lead to a unique features 

as possible. 
 

5. Hand Saturation Algorithm 
 

The following algorithm represents our employed saturation algorithm that used for hand 

gesture filling. 

This algorithm works in two consecutive steps, first step we calculate the mean of the 

segmented gesture and apply thickening operation for the hand object, this will affects mainly 

the edges since the inside area will stay almost without change, but the border will be thicker 

and this will give us a chance for closing the existed perimeter gaps if any, after that we have 

to apply the following steps for vanishing all the inner spots, these steps will be applied only 

on black pixels which are considered as spots. 
 

    Consider p(x, y) is a black point existed anywhere in the segmented gesture, do the following steps: 

Step1: seek for an outlet of p(x, y) leftward to outer border, if such outlet exists; ignore the point, stop. 

Step2: seek for an outlet of p(x, y) rightward to outer border, if such outlet exists; ignore the point, stop. 

Step3: seek for an outlet of p(x, y) upward to outer border, if such outlet exists; ignore this point, stop. 

Step4: seek for an outlet of p(x, y) downward to outer border, if such outlet exists; ignore this point, stop. 

Step5: mark this point p(x, y) as white point and belongs to the segmented hand object. 

 

As noticed in Figure (5) herein below, it seeks for a point that confined from four sides but 

this not applicable on all the points as seen by Figure (5B), an modification makes this 

algorithm overcomes this small obstacle by changing the directions during the saturation 

operation as seen in Figure (5C). 
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Figure 5. Operation of Filling Algorithm 
 

6. Recognition Algorithm 
 

After getting the features, and at the time of recognition during testing phase, the features 

of the testing gesture are calculated and compared with database features using our suggested 

algorithm, and the highest matching score is passed along with its gesture and meaning, the 

algorithm applied as in [1] with some change is as follows:  

 
Algorithm: Recognize the presented gesture. 

Input: D (TG, FVS), T (FVS). 

Output: WinningGestureIndex. 

Step1: [initialization] 

 Set i=0  

Step 2: [repeat] 

 Repeat through step (4) while i ≤ TG 

Step 3: [compare] 

 Use the following two formulas to obtain the matching with current database gesture: 

                           
    , and         

        

   
 

     Step 4: [repeat the iteration] 

 Increment I by one, return to step 2. 

      Step 5: [find the winning gesture] 

 Use the following formula to obtain the gesture index with max recognition percentage 

                              , index=i 

Step 6: [output the gesture index] 

 WinningGestureIndex=index, stop. 
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In the above algorithm, the input are both of D and T , D represents the database features 

of all the stored gestures, T represent the features of the new presented gesture, TG represents 

the Total Gesture and FVS represents the Feature Vector Size, and finally, B(x, y) in step 3 

finds the matching criteria between x and y and it works as follows: 

 
                                      

                                      

                     

 

7. Experimental Results 
 

We have applied our system using 24 testing postures out of 6 different poses; the database 

size is 36 different postures with 6 samples per pose, Figure (6) shows the different postures 

embodied by our system. 
 

 

Figure 6. Database Postures 
 

There is total features and actual features, the total features come from theoretical 

calculations and the actual features come from hand object size, for example, in case of 5x5 

block size, this produces (128/5)*(128/5)=625 theoretical feature vector size, but in 

application, this number is reduced hardly to 108 and 321 for each of edge preprocessed and 

non-edge preprocessed respectively. Table (1) shows theses facts: 
 

Table 1. The different block sizes used in our system 

block size total features true features in case 

of edge applied 

true features in case 

of no edge applied 

1 x 1 128 x 128 = 16348 885 7157 

3 x 3 42 x 42 = 1764 207 858 

5 x 5 25 x 25 = 625 108 321 

7 x 7 18 x 18 = 324 69 176 

9 x 9 14 x 14 = 196 50 110 

11 x 11 11 x 11 = 121 42 74 

13 x 13 9 x 9 = 81 33 53 

15 x 15 8 x 8 = 64 26 41 

17 x 17 7 x 7 = 49 25 34 

19 x 19 6 x 6  = 36 21 25 

21 x 21 6 x 6 = 36 12 26 

23 x 23 5 x 5 = 25 16 19 

(1) 
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7.1. Performance Evaluation 

In order to discover the performance of each of the embodied techniques, we have made 

some figures that help to reveal this issue. The first factor is the recognition percentages 

gained from each of,  Figure (7) shows this factor for each block size in both techniques, as  a 

quick glance we can calculate the overall percentages of both and they are 87.3 and 93.4 for 

edge preprocessing and non-edge preprocessing techniques respectively which gives us a 

former idea. 
 

 

Figure 7. Recognition percentages for both techniques against all block 
sizes 

 

As seen by latter figure, the second technique gives better outcome. We have applied a 

new parameter called distance parameter which is used to test the prominent of the 

recognition with respect to specific recognized pose against other non-recognized poses, for 

example: 

Consider the testing output for two presented postures named A and B against the database 

postures were as follows: 

 

Posture A:       94.4        93.9        95.76 94.80    94.25       95.21    

Posture B:    61            55           97                55     67        72 

 

As seen, the winning posture is the one that has the maximum recognition value and hence 

third (bold) value is the recognized database posture, but the problem is that in respect to first 

posture (A) the output values are so close and if we neglect the fractional part we may miss 

the right recognition, on the contrary, the posture B has a sharp slope in its recognition values 

and the recognized gesture is prominent over other database postures, in order to calculate 

this parameter; we can find the average of the differences of other values from this maximum 

value or by just finding the average of these values directly; we seek for the maximum value 

in first calculation and the minimum value for another, for now this number represents the 

distance parameter for a single comparison for a single block size, we can continue with other 

block sizes and calculate the parameters so, Figure (8)  shows this parameter when applied on 

all block sizes. 

As a formula view, the first way of calculation of the distance parameter can be expressed 

as follows: 
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Where d is the distance parameter and  ri is recognized value and rj is other values, and 

count represents the number of poses available in the database, for implementation purposes: 

  
                                                                                  

   
 1.248 

  
                                                      

   
 35 

So, we can notice which distance is better and which one is worse, on the other hand, for 

the second way of calculation, we apply equation (3) as follows: 

 

  
       

     
                

 

And experimental implementation is: 

 

 

  
                                 

 
 94.72 

  
                 

 
 67.83 

So, now the distance parameter is best for the second posture example B in both cases of 

calculation, and final notice, the absolute operation is necessary since some time the best 

gesture is not the maximum value in case of misclassification. 

We can read this parameter as a prominent factor since the high number in Figure (8) 

indicates that the recognition values are close and vice versa, so, we can say the first 

technique includes more close values rather than second technique which is more better. 

In order to support this theory we have analyzed the output data in different ways and 

sketches more figures from different views. 

 

 

Figure 8. The distance parameter against all blocks 
 

Figure (9) shows the averages of all recognition percentages in all block sizes, i.e., when 

we apply the recognition algorithm on the 24 tested gestures; we gain 36 different recognition 

output values; the averages of these values represents a single output in mentioned figure 

which is a part of the distance parameter but the interpretation is the same which supports our 

claim. 
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Figure 9. The averages of all recognition percentages in each block size 
 

After that we have chosen a single presented gesture and calculated the distance parameter 

as an average of differences differ from Figure (8), in this case we have to seek for the 

maximum value which gives good result which means the recognized gesture value is 

prominent and not overlapped, as seen by Figure (10);  the first technique produces a high 

values at the middle space block sizes like 9x9, 11x11, and so on, instead, second technique 

gives this good result from the beginning and do not need to go for a higher block numbers 

which is the same read has given by each of latter two figures. 

 

 

Figure 10. The distance parameter for a specific selected posture against 
all blocks 

 

Finally, and in order to bring a benchmark judger, we have used the standard derivation for 

this purpose, we have calculated this benchmark for four selected samples in each applied 

block size and the output comes like in Figure (11), and also the second technique has gained 

a priority over the first technique. We can notice in the mentioned figure that the second 

technique almost stable and produces a good and uniform distance parameter all over the 

way, on the opposite side, the first technique has a different opinion for different block size. 
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Figure 11. Standard derivation for distance parameter against all blocks 
 

8. Summary and Conclusion 
 

The silent language that are applied between the deaf and hear people is the sign language 

which is based on hand movement, this language is not limited to those people, everyone of 

us may use this language during his daytime or other time even in a simple signs like yes, no, 

and other signs, which can be originated from head or hand. 

The hand gestures can convey a lot of movements and different meanings other than head 

gestures, so, the relation with the robotics can be commenced from this view. 

In our study, we have build a gesture recognition system depending on the hand gestures 

and we have achieved average recognition time of 1.698 second per gesture for edge applied 

preprocessing and less than a second in case of non-edge applied preprocessing, this time 

represents the time delay between the presenting of the new gesture to the system and striking 

the right gesture from the system database or may fail in case of no recognition. 

We have applied different blocks sizes, which are 1x1, 3x3, 5x5, 7x7, 9x9, 11x11, 13x13, 

15x15, 17x17, 19x19, 21x21, and 23x23, and we made a comparison in some factors in order 

to discover the hidden sides of each technique and determining which one has more features 

or preserve the features for database matching. 

As noticed in edge applied preprocessing method, the edges are not unique and depends on 

the method used; so we have added saturation algorithm to reduce the difference in edges as 

possible and produce a single object, so, this is one of the disadvantage of applying edge 

detection. 

The other disadvantage is that much information may lost when applying of edge 

detection, in that case the inner hand area will be similar to outer hand area since both has 

zero pixels and the object is decided with its boundaries only, on the other side, on the 

contrary, the non-edge preprocessing method preserve these information and keeps the hand 

object as one complete area.  

Other advantage gained from skipping the edge detection is that the skipping its processing 

time so, since some time will be saved. 

So, in case of feature demand application, the edge is not useful since some important 

features will be lost due to the emptiness of the inner hand object area and will be equal to the 

outer hand area and the only feature remain is the thin line surrounding the hand object. 

 

  



International Journal of Signal Processing, Image Processing and Pattern Recognition 

Vol. 4, No. 4, December, 2011 

 

 

27 
 

References 
 
[1] Mokhtar M. Hasan, Pramod K. Misra, “HSV Brightness Factor Matching for Gesture Recognition System”, 

International Journal of Image Processing, Volume 4(5):456-467, Malaysia, 2010. 

[2] S. Naidoo, C.W. Omlin, M. Glaser, Vision-Based Static Hand Gesture Recognition Using Support Vector 

Machines, Department of  Computer Science, University of the Western Cape, South Africa, 1999. 

[3] Mokhtar M. Hasan, Pramod K. Misra, “Robust Gesture Recognition using Euclidian Distance”, IEEE 

International Conference on Computer and Computational Intelligence,  IEEE Catalog Number: CFP1059L-
PRT, ISBN: 978-1-4244-8948-0, Volume 3:38-46, China, 2010. 

[4] Y. P. Lew, A. R. Ramli, S. Y. Koay, A. ali, V. Prakash, “A Hand Segmentation Scheme using Clustering 

Technique in Homogeneous Background”, Student Conference on Research and Development Proceedings, 
Shad Alam, Malaysia, 2002.  

[5] William T. Freeman, M. Roth, “Orientation Histograms For Hand Gesture Recognition”, Mitsubishi Electric 

Research Laboratories, Cambridge, Ma 02139 USA, 1994. 

[6] X. Li, “Gesture Recognition Based On Fuzzy C-Means Clustering Algorithm”, Department Of Computer 
Science The University Of Tennessee Knoxville, 2003. 

[7] M.Swain and D.Ballard, “Indexing via Color Histograms”, Interntional Journal of Computer Vision, Volume 
7:11-332, 1991. 

[8] J. Wachs, U. Kartoun, H. Stern, Y. Edan, “Real-Time Hand Gesture Telerobotic System using Fuzzy C-Means 

Clustering”, Department of Industrial Engineering and Management, Ben-Gurion University of the Negov, 
1999. 

[10] H. Shan Neoh, A. Hazanchuk, “Adaptive Edge Detection for Real-Time Video Processing using FPGAs”, San 
Jose,, 1999. 

[11] T. Yang, Y. Xu , “Hidden Markov Model For Gesture Recognition”, The Robotics Institute Carnegie Mellon 

University Pittsburgh, Pennsylvania 15213, 1994. 

[12] Jiong J. Phu, Yong H. Tay, “Computer Vision Based Hand Gesture Recognition Using Artificial Neural 

Network”, Faculty Of Information And Communication Technology, University Tunku Abdul Rahman 
(Utar), Malaysia, 2006. 

[13] Heni B. Amor, S. Ikemoto, T. Minato,  H. Ishiguro, “Learning Android Control Using Growing Neural 
Networks”, Department Of Adaptive Machine Systems Osaka University, 

Osaka, Japan, 2003.  

[14] J. Triesch, C. Malsburg, “Robust Classification Of Hand Postures Against Complex Backgrounds”, IEEE 
Computer Society, Second International Conference On Automatic Face And Gesture Recognition , 1996. 

[15] S. Marcel, O. Bernier, J. Viallet, D. Collobert, “Hand Gesture Recognition Using Input–Output Hidden 
Markov Models”, France Telecom Cnet 2 Avenue Pierre Marzin 22307 Lannion, France, 1999. 

[16] The AF Research Laboratory, “Neural Networks,language and cognition”, Elsevier, Neural Networks 22 

(2009) 247_257. 

[17] H. Gunes, M. Piccardi, T. Jan, “Face and Body Gesture Recognition for a Vision-Based Multimodal 

Analyzer”, Computer Vision Research Group, University of Technology, Sydney (UTS), 2007. 

[18] Y. Lu, S. Lu, F. Fotouhi, Y. Deng, Susan J. Brown, “A Fast Genetic K-Means Clustering Algorithm”, Wayne 
State University, Kansas State University Manhattan, USA, 2000. 

[19] B. Heisele, P. Ho, T. Poggio, “Face Recognition with Support Vector Machines: Global versus Component-

based Approach”, Massachusetts Institute of Technology Center for Biological and Computational Learning 
Cambridge, 2001. 

[20] S. Sathiya Keerthi, O. Chapelle, D. DeCoste, “Building Support Vector Machines with Reduced Classifier, 
Complexity”, Journal of Machine Learning Research 8 (1-22), 2006. 

[21] Abin – Roozgard, “Convolutional Neural Networks”, lectures in Neural Networks. 

[22] Kendon, Adam. Gesture: Visible Action as Utterance. Cambridge: Cambridge University Press. ISBN 0-521-
83525-9, 2004. 

[23] Chi-Chun Lo), Shuenn-Jyi Wang, “Video Segmentation using a Histogram-Based Fuzzy C-Means Clustering 

Algorithm”, Institute of Information Management, National Chiao-Tung University, Computer Standards & 
Interfaces 23 (2001), 429–438. 

[24] R. Brunelli, T. Poggio, “Face Recognition: Features Versus Templates”, IEEE Transactions On Pattern 
Analysis And Machine Intelligence, Vol. 15, No. 10, October 1993. 

http://en.wikipedia.org/wiki/Special:BookSources/0521835259
http://en.wikipedia.org/wiki/Special:BookSources/0521835259


International Journal of Signal Processing, Image Processing and Pattern Recognition 

Vol. 4, No. 4, December, 2011 

 

 

28 
 

[25] C. Karlof, D. Wagner, “Hidden Markov Model Cryptanalysis”, Computer Science Division (EECS) 
Univertsity of California Berkeley, California 94720, 2004. 

[26] S. Venkataraman, V. Gunaseelan, “Hidden Markov Models in Computational Biology”, lectures in HMM. 

[27] K. Symeonidis, “Hand Gesture Recognition Using Neural Networks”, Master Thesis, School Of Electronic 
And Electrical Engineering , 2000. 

[28] S. Mitra, T. Acharya, “Gesture Recognition: A Survey”, IEEE Transaction on Systems, Man, and Cybernets, 
Part C: Applications and Reviews, Volume 37(3):311-324, 2007.  

 

Authors 
 

Mokhtar M. Hasan is Lecturer in BGU, he is pursuing his Ph.D. in 

Banaras Hindu University, Varanasi, Uttar Pradesh, India. He has done 

the B.Sc. and M.Sc. in computer science from BGU in 1999 and 2001 

respectively, hi is interested in image processing, computer vision, 

database managements, and artificial intelligent. 

 

 

 

 

Pramod Kumar Mishra is Associate Professor in Banaras Hindu 

University, Varanasi. His research interests include Parallel and 

Distributed Computation,  computational Complexity, Parallel and 

Clustered Data Mining, High  performance Computing, and VLSI 

Algorithms and Image Processing. 


