
International Journal of Application or Innovation in Engineering & Management (IJAIEM) 
Web Site: www.ijaiem.org Email: editor@ijaiem.org, editorijaiem@gmail.com  

Volume 3, Issue 1, January 2014   ISSN 2319 - 4847 
 
 

Volume 3, Issue 1, January 2014 Page 283 
 
 

 
 

ABSTRACT 
The computer is becoming more important in our daily life with the development of ubiquitous computing. Computer applications 
require interaction between human and computer. This interaction needs to be unrestricted and it had made challengeable to 
traditional input devices such as keyboard, mouse, pen etc. Hand gesture is used in people’s daily life frequently. Hand gesture is 
an important component of body languages in linguistics. They are more natural in interaction, compared with those devices 
mentioned above. Human computer interaction becomes easy with use of hand as a device. Use of hand gestures to operate 
machine would make interaction interesting. Gesture recognition has gained a lot of importance.  Hand gestures are used to 
control various applications like VLC media player, robot control, gaming etc.  Use of gesture makes interaction easy, convenient 
and does not require any extra device. Vision and audio recognition can be used together. But audio commands may not work in 
noisy environment. In this paper the idea to use hand gestures to control power point is put forth. Here both static and dynamic 
gestures are used together for navigation. Use of gestures would make the presenter to handle the presentation more easily.  
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1. INTRODUCTION 
Gesture recognition has gained a lot of importance since few years. Various applications can be controlled using gestures. 
Face gestures like lip movements is used to recognize the language spoken, hand gestures are used in various applications 
like gaming, mouse control etc. In an application like robot control using hand gestures, the robot responds to hand 
gestures given by the human. This hand sign of humans is visually observed by robot through a camera. The algorithm 
that enables the robot to identify the hand gesture from the image is of interest. Each gesture corresponds to a particular 
command. The command that is identified will be used to control the robot to perform certain action or to execute a 
certain task. Different gestures will have different meaning associated with them. For example, count one could mean 
stop, two for move forward, three, four and five for turn right, turn left and reverse respectively.  
The hand gesture recognition system makes use of gloves, markers etc. Though the use of gestures increases the 
interactivity between man and machine, use of such gloves or markers increases the cost of the system. Some applications 
require the use of two cameras to obtain a 3D view of hand and from this hand gesture is recognized. 
Two types of hand gestures are used, static and dynamic. Static gestures make gestures by keeping the hand stable. For 
example, by using the finger without moving the hand, the system would perform the specified function. Dynamic 
gestures are those that involve the movement of the hand. Like in VLC media player that is controlled by hand gestures, 
moving the hand to the right side may indicate increasing the volume. 
For some application hand gesture recognition system may require to store images in the database. Execution of these 
applications may require the use of complex algorithm to compare images already stored in the database with that of 
images taken from the camera and then perform necessary tasks. For such applications gestures should be known prior 
the use as they are already stored in the database. So here in our approach of Hand Gesture Recognition System to control 
Slide Show Navigation using Distance Transform method does not require storage of images in the database. 
The system uses both static and dynamic gestures for slide show control. In this system the images are captured through 
the webcam. It is segmented to recognize the hand region. A skin color detection algorithm is used for hand region 
detection. The binary image that is generated is given to the distance transform method that calculates the centroid of the 
hand and using this it calculates the number of active fingers or the motion of the hand. Accordingly the slide show is 
controlled.  
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2. RELATED WORK 
Many applications have been developed that are controlled through gestures that includes gaming, sign language 
recognition, control through facial gestures, controlling mouse, VLC media player etc.  
In 2012 [1] Ruize Xu, Shengli Zhou and Wen J. Li  developed a system that recognizes seven hand gestures like up, 
down, right, left, cross and circle. Three different modules were built that recognized hand gesture.  Signals from MEMS 
3-axes accelerometers were given as input. The motion of the hand in three perpendicular direction is detected by 3 
accelerometers and transmitted to the system through Bluetooth. Segmentation algorithm  was applied and finally the 
gestures are recognized by comparing gestures that are already stored in the system. 
People always use the internet to get daily information about weather, news etc. For this they have to repeat same 
keyboard and mouse actions. 
In 2011 [2] Kuan-Ching Li, Hwei-Jen Lin, Sheng-Yu Peng, Kanoksak Wattanachote  used hand moments to retrieve 
information from the internet which reduces time and also convenient to use.  Once the user provides the gesture, 
appropriate function is selected, then the system will report the action to the user in form of speech. This system also uses 
face recognition to identify and personalize each user as requirements are different for different users. They used the PCA 
method to recognize hand and face. Hand gestures were acquired and stored in the system and the later compared this 
with input gestures and perform tasks. This system results better with the small scale of face recognition and hand gesture 
recognition. 
In 2011 [3] Ginu Thomas presented an article on A Review of Various Hand Gesture Recognition Techniques where he 
compared the results obtained by different techniques.  The different methods used are edges method, pixel by pixel 
comparison and orientation histogram. Image database was used that contained various static hand gestures images. 
These images are subset of American sign languages. Filtering of the image was done to reduce noise present in it and 
then segmentation to analyze it.  It was then transformed into feature vector and then compared with a trained set of 
gestures.  
In 2010 [4] Anupam Agrawal and Siddharth Swarup Rautaray used hand gestures to control the VLC media player.  The 
K nearest neighbor algorithm was used to recognize the gesture. A VLC media player function that were controlled by 
hand gesture includes play, pause, Fullscreen, stop, increase volume, decrease volume. Lucas Kanade Pyramidical Optical 
Flow algorithm was used to detect hand from video. This algorithm detects  moving points in the image. After this K 
_MEAN was used to find a center of the hand. Using this centre motion of the hand is recognized. This system used 
database that contains different gestures and then input was compared with this stored image and accordingly VLC media 
player was controlled. 
In 2007 [5] Yikai Fang, Jian Cheng and Hanqing Lu,  Kongqiao Wang recognized hand through trigger followed by 
tracking and segmentation and used this gesture for image browsing. Segmentation is done during detection and tracking 
using motion and color cues. Palm and finger like structures are then determined using Scale Scape features. Using this 
palm finger configuration, hand gesture is determined. 
 In 2007 [6] Yikai Fang, Jian Cheng, Hanqing Lu,  Kongqiao Wang speed up hand gesture recognition.  They used 
integral image approximation for Gaussian derivation in image convolution. Fast multi-scale feature detectors were 
constructed to speed up computation. 
In 2006 [7] Erol Ozgur, Asanterabi Malima controlled robot using hand gestures but considered limited gestures.  Firstly 
segmentation of hand region was carried followed by locating the fingers and then finally classifying the gestures. The 
algorithm used is invariant to translation, rotation and scale of the hand.  
In 2002 [9] Lars Bretzner, Ivan Laptev, Tony Lindeberg presented algorithms for hand tracking and hand posture 
recognition. In this on each image multi-scale color feature detection is performed. Using particle filtering, with an 
extension of layeredsampling referred to as hierarchical layered sampling Hands are detected and tracked. 
 In 1994 [10] William T. Freeman, Craig D. Weissman used hand gestures and controlled the television. Here a user 
makes a gesture facing the camera. On the display the hand icon appears that follows the user. User can move his hands 
on various graphical control using this hand icon and control the television. Gestures for a television control  like 
television off, television on, channel control, channel change were used. 

3. SEGMENTATION 
The Image segmentation is the process that deals with partitioning a digital image into multiple segments. Through 
segmentation the image is simplified that is, it changes the representation of the image. The result produced after 
segmentation is more meaningful and is easy to analyze. For locating objects, lines, curves etc in images, image 
segmentation is used. It assigns label to every pixel in an image. In this assignment same labels are shared by pixels that 
have identical characteristics. The  image segmentation results in set of segments. The entire image is covered by these 
segments. Pixels that belong to particular segment are similar in certain characteristics like color, texture or intensity. 
Adjacent regions of segmented image are different with respect to the same characteristics. 
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There are three approaches to segmentation, thresholding, edge-based methods and region-based methods. 
 
Thresholding methods This is the simplest method of segmentation. The key value of this method is a threshold value. 
Using this threshold value gray scale image is converted into a binary image. The important step of this method is the 
selection of the threshold value. Several methods are used, including Otsu's method (maximum variance), k-means 
clustering and  maximum entropy method. 

Edge based image segmentation  At region boundaries there is a sharp adjustment in intensity because of this edges and 
region boundaries are closely related.  Edge detection techniques are used as the  base of another segmentation technique. 
The edges that are identified by the edge detection method are often disconnected.  Closed region boundaries are needed 
to segment an object from an image. Edges that are obtained from edge detector to which segmentation method can also 
be applied.  After application of the edge filter to the image, pixels are then classified as edge or non edge. 

Region based image segmentation In this method, pixels which are neighbors and have similar characteristics are 
grouped together. This can also be termed as spatial clustering. Clustering because pixels with similar values are grouped 
together. Spatial because pixels  that belong to same category  form a single connected component. Region based can 
again be categorized into Merge, split and both merge and  split. 

4. PROPOSED METHODOLOGY 
System architecture is as shown in Fig (1); it consists of image acquisition, segmentation of hand region, finger count 
recognition and motion recognition and finally slide show control. 

 
Fig (1) System architecture 

Image Acquisition  
The user makes gestures by positioning hand parallel to webcam. Images are continuously captured and then given as 
input for segmentation. 

Segmentation of hand region  

The images captured are given for analysis which is done using segmentation. Here skin detection algorithm is used that 
detects the skin region from the input image as the background may consist of many other things along with the hand 
region. The video obtained through a webcam is in the RGB color model. This video is converted to HSI color model 
because the regions which belong to the skin can be easily identified in HSI model. Following this, the rules for skin 
segmentation are applied. After recognizing hand it is converted into a binary image. The skin regions are represented 
using white color and all other non-skin regions are black. The largest connected region, which is detected as skin is 
taken as the hand region. This gives the segmented hand region and this is the region of interest. The recognition of the 
gestures depends on this region. 

Finger count and motion recognition  
After segmentation the binary image is given to the distance transform method which counts the number of active fingers 
or the motion of the hand. In this method firstly the centroid of palm is calculated by considering each pixel and 
calculating distance from nearest boundary. Therefore the pixel that is far from every boundary is chosen as centroid. 
Using this centroid active fingers are counted and if there is motion of hand, this is  detected by motion of centroid from 
original position from a set of continuously captured images and the slide show is controlled that is PowerPoint 
presentation either goes to the next slide, previous slide or particular numbered slide after recognizing gestures. 
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5. CONCLUSION 
Both static and dynamic gestures are used to control the slide show. Any finger can be used to denote the gesture. No 
restriction to use a specific finger for particular gesture as active fingers are counted using distance transform method. 
The drawbacks of previously implemented methods like circular profiling method using single hand are overcome since 
distance transform method can use both the hands. This does not require any training phase to identify a hand gesture 
hence does not require storage of images in database to recognize the hand gestures. Usage of hand gestures can be 
extended to control real time applications like paint, pdf  reader etc. 
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