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Abstract— Gesture recognition is a area in computer science 

and language technology with the goal of interpreting 

human gestures via mathematical algorithms. Gestures can 

emerge from any bodily motion or state but commonly 

originate from the face or hand. Recent focuses in the field 

include emotion recognition from the face and hand gesture 

recognition. Thus building a link between machines and 

humans than primitive text user interfaces or even GUI's 

(graphical user interfaces), which still restrict the majority of 

input to keyboard and mouse. This project aims at the 

completion of a human-machine interface that tries to make 

interaction more effective and natural using multi-touch 

with gesture recognition and object recognition.  The focus 

is on camera based multi-touch methods, as these provide a 

new dimension to multi-touch with its ability to recognize 

objects. The main purpose of table is to accompanying 

gesture recognition system, and to create an open and 

modest multi touch solution, with the purpose of taking 

multi-touch out to the crowd. By doing this, more people 

will be able to use the benefits of a more natural interaction 

with computers. 
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I. INTRODUCTION 

The traditional way of interacting with a computer is by a 

mouse and/or a keyboard. We provide the computer with 

inputs more or less by the use of buttons. Regardless of the 

input type, the computer can only handle one input at the 

time which makes the input handling and sorting very easy. 

However the way we use computers today will soon change. 

The tools we use today to communicate with the computer 

will slowly be replaced by tools which are more comfortable 

and natural for the human being to interact with. One such 

device is the Touch Screen. The touch screen can be single 

touch screen or multi touch screens. The single touch 

screens are widely used in small embedded device like 

mobile phones and have limited scope to which their 

implementation can extend. But with multi touch screen this 

is not the case, as the number as inputs are more.[1] 

A touch screen is an electronic visual output that 

can detect the presence and location of a touch within the 

display area. The term generally refers to touch or contact to 

the display of the device by a finger or hand. The touch 

screen has two main attributes. First, it enables one to 

interact with what is displayed directly with the hand. 

Secondly, it lets one do so without requiring any 

intermediate device. Such displays can be attaches to 

computers, terminals, or networks.[3] 

Today there are many types of touch screen 

technology available in the market: 

1) Resistive: This type of screen uses the property of 

increased resistance when the touch is detected. 

2) Surface Acoustic wave: This type of screen uses 

absorption of ultrasonic waves traveling over the 

touch surface to detect touch. 

3) Capacitive: This type of screen uses the principle 

of change in capacitance to detect the touch. 

4) Strain Gauge: This uses the principle of change in 

strain to detect the location of the touch. 

5) Optical Imaging: This uses the reflection of IR 

light to detect the location of touch. 

6) Acoustic Pulse Recognition: This type of screen 

uses more than two piezoelectric transducers 

located at some positions of the screen to turn the 

mechanical energy of a touch (vibration) into an 

electronic signal. 

7) Coded LCD: In this method LCD display is turned 

into giant camera that provides gesture based 

control of objects on-screen. 

II. PROPOSED SYSTEM 

A system is built to learn and recognize multi touch 

gestures. The user performs various multi touch gestures on 

a touch pad. LEDs are connected on the touch pad to 

illuminate the gestures performed. Power supply is given to 

the LEDs that make them glow and the gestures performed 

are made visible. The camera records the gestures. The 

captured image of the hand performing a particular gesture 

is originally in RGB format. It is converted to HSV format. 

Various image processing operations like colour filtering, 

erosion, dilation, smoothing and thresh holding are 

performed to detect the blobs. Through a learning 

algorithm the gestures are stored on the computer. Each 

gesture is then assigned a particular task for example: 

opening a ppt, opening a word document etc. For 

recognizing the gestures the user again performs the 

particular gesture. The camera records it and compares it 

with the recognizing algorithm. The recognizing algorithm 

will then search for the particular gesture and the operation 

assigned to that gesture is then performed. The gestures are 

stored through an algorithm in which the x,y co-ordinates 

of the points of the gestures are calculated and the slope 

values are found. For recognition these slope values are 

compared and the particular pattern is recognised. 

 
Fig. 1: Block Diagram 
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III. HARDWARE IMPLEMENTATION 

Hardware Requirement: Hardware Required For This 

Project Is Given Below. 

A. Power Supply 

A regulated power supply is used using IC7805.The 

230VAC supply is stepped down using a 9-0-9 step down 

transformer. It is then passed through a bridge rectifier 

which converts AC voltage 

To DC voltage. IC 7805 is a regulator IC which 

gives a 5 volt regulated voltage. The fluctuations in the 

voltage are removed with the help of capacitor filters. The 

final output of 5 volts is given to the LEDS. 

B. Acrylic Sheet 

A translucent acrylic sheet is used as a front projection 

screen to display information. The edges of the acrylic sheet 

are illuminated by LEDs, and cameras are focused in the 

front of the sheet. Objects placed on the sheet are detectable 

by the cameras. When the sheet is touched by the user the 

deformation results in leakage of light, which peaks at the 

points of maximum pressure indicating the users touch 

location 

C. LEDs 

Red LEDs are used 

D. Camera 

IBall Face2Face CHD12.0 web camera with interpolated 

12.0MP Still Image resolution, 2.0MP Video resolution and 

5G Wide angle lens 

E. Computer 

IV. SOFTWARE IMPLEMENTATION 

The software is used for transforming raw camera input to 

meaningful input for applications. To do this, the software 

has to capture an image from the camera, pre-process it, 

recognize the objects in the image, track objects by 

comparing objects recognized in earlier captured images, 

and transport the interpretation of the image over an 

application capable of understanding this information. When 

the information reaches its destination application, this 

application interprets it based on its context. 

Softwares required: 

A. Open CV: 

It stands forOpen Source Computer Vision Library.It is used 

to incorporate Image Processing into a wide variety of 

coding languages.It is an Image Processing library created 

by Intel and maintained by Willow Garage. It is available 

for C, C++,and Python. programs written in OpenCV run 

much faster than similar programs written in 

Matlab.OpenCV programs only require 70mb of RAM to 

run in real-time. 

B. C sharp.net: 

EmguCV is a cross platform .NET wrapper to the OpenCV 

image processing library. It allows one to call OpenCV 

functions into the .NET languages such as C, VB, VC++. 

The wrapper can be compiled in Mono and run on 

Windows, Linux, Mac OS X, iPhone, iPod and Android 

devices. EmguCV is written in C. It can be compiled in 

Mono that’s why it is able to run on any platform Mono 

supports, Including Linux, Mac and Android. 

 
Fig. 2: Algorithm 

1) RGB Image: 

The RGB colour model is an additive color model in which 

red, green, and blue light are added together in various ways 

to reproduce a broad collection of colours. The name of the 

model comes from the initials of the three additive primary 

colours, red, green, and blue. The main aim of the RGB 

color model is for the sensing, representation, and display of 

images in electronic systems, though it has also been used in 

conventional photography. Each pixel stores three values: R: 

0-255 G: 0-255 B: 0-255 each number between 0-255 

corresponds to a shade of corresponding color. 

2) HSV Image: 

HSV colour space describes colours in terms of the Hue, 

Saturation, and Value. In situations where colour description 

plays an integral role, the HSV colour model is often 

preferred over the RGB model. The HSV model describes 

colours similarly to how the human eye tends to perceive 

color whereas RGB denes colour in terms of a combination 

of primary colors. Hue represents the colour type. The hue 

values normalized to a range from 0 to 255. Saturation 

represents the vibrancy of the color. Its value ranges from 0 

to 255. Value represents the brightness of the colour. It 

ranges from 0 to 255. 

3) Colour Filtering: 

The colour alters, later the light by wavelength range, such 

that the separate filtered intensities include information 

about the color of light. In this project, red LEDs are used as 

they illuminate the finger tips in a better way. Colour filters 

are applied on the HSV image to detect only red colour and 

other colours are filtered out thus causing proper detection 

of finger tips 

4) Erosion: 

Erosion with structuring elements shrinks an image by 

stripping away a layer of pixels from both the inner and 

outer boundaries of regions. The holes and gaps between 

different regions become larger, and small details are 

eliminated. The basic effect is to erode away the boundaries 

of regions of foreground pixels. Thus areas of Foreground 
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pixels shrink in size, and holes within those areas become 

larger.[4] 

5) Dilation: 

Dilation has the opposite effect to erosion. It adds a layer of 

pixels to both the inner and outer boundaries of regions. The 

holes enclosed by a single region and gaps between different 

regions become smaller, and small intrusions into 

boundaries of a region are filled.[4] 

6) Smoothing: 

Camera images typically contain few stray pixels that are 

brighter than their surroundings. If not removed from the 

image, these may falsely look like fingertips. Smoothing the 

image works to filter them out and bring their brightness 

closer to their surroundings. Smoothing is used to reduce 

noise within an image or to produce a less pixelated image. 

Most smoothing methods are based on low pass filters. 

Smoothing is also usually based on a single value 

representing the image, such as the average value of the 

image or the middle (median) value. Smoothing will cause 

the boundaries to become fade in colour of grey[5] 

7) Thresh-Holding: 

During the thresh-holding process, a threshold limit is set. 

The individual pixels in the image are marked as object 

pixels if pixel value is greater than the threshold value 

assuming an object to be brighter than the background and 

as background pixels if pixel value is less than threshold 

value. The object pixel is given a value of 1 while a 

background pixel is given a value of 0. 

8) Blob detection: 

Blob tracking is a fundamental procedure of gesture 

recognition. When fingers touch the panel of the multi-touch 

device, the contact area and the contact less area are 

presented by different gray levels or colors in the images. 

The value range of pixels in the image is between 0 and 255. 

Blob detection is designed to identify the contact area from 

the images. The blobs area, diameter, shape, location and 

perimeter are significant features that need to be calculated. 

Blob detection in multi-touch technique is simpler than 

other applications because no complex background exists. In 

processing, blob detection function mainly considers to 

identify same gray level pixels from the image. And these 

pixels are separated into different blobs based on 

relationship of inter-connection. Any part of a blob that is in 

the background pixels state is considered as the background 

during analysis. After blob detection, contact blobs are 

separated from the entire image. Using contour analysis in 

which a contour function of OpenCV is called to generate 

the contour map of image, the outline of the object is 

detected to recognize the shape. A centroid calculation 

algorithm is used in the study to calculate the coordinate 

value of center point of the blob. In order to obtain the 

information to recognize gesture, we must track the 

movement and status of each blob. When a gesture is 

performed the position of the blobs keeps on changing. The 

image of each motion is stored. All the images obtained are 

then stored to get a particular shape of motion which is 

recognised as a gestured in the learning algorithm and some 

operation is assigned to it. Thus a sequence of frames from a 

camera is captured to record each gesture.[2] 

V. LEARNING OF THE GESTURES  

 A pattern of gestures is made on the touch pad. 

When the gesture is perfomed the position of the 

blobs keep on changing. The image of each motion 

is stored. 

 All the images obtained are then stored to get a 

particular shape of motion which is recognised as a 

gestured. Thus a sequence of frames from a camera 

is captured to record each gesture. The name of the 

event the gesture is supposed to trigger is the same 

name given to it while learning. 

 Two to three times the same gestured is performed 

for better accuracy. 

 The no of fingers used while performing the 

gesture, co-ordinates of the points(dx,dy) in the 

pattern of the gesture and their slope value 

calculated based upon the formula slope = (dy)-

(dx),are stored in the data base. 

VI. PATTERN RECOGNITION TO RECOGNISE THE GESTURES 

 When the gestures are performed again it is 

compared with the patterns stored in the database. 

At first the no of fingers used to perform the 

gestures are detected. A match is found for the no 

of fingers. 

 Suppose a user performs a gesture of 5 fingers then 

at first that pattern is compared with all the patterns 

of 5 fingers stored. Then the slopes of the 

performed gestures are compared with slope values 

stored for all the patterns of 5 fingers. The 

difference of the slopes is calculated and their 

summation is taken. 

VII. CONCLUSION 

A multi -touch gesture recognition system has been 

implemented and different gesture recognition algorithms 

have been tested in a multi-touch environment. A learning 

algorithm was written in which many gestures were learned 

and when these gestures were performed again the 

recognising algorithm recognised them. Different tasks were 

assigned to the gestures and accordingly they were 

performed. 

REFERENCES 

[1] Gesture analyzing for multi touch screen interfaces, 

Michel thornlund. 

[2] A Robust Blob Recognition and Tracking Method 

in Vision-based Multi-touch Technique Feng Wang , 

Xiangshi Ren , Zhen Liu 

[3] touch screen : http://computerhardware-

hitman91.blogspot.in/2010/04/touch-screen.html 

[4] Morphological Image Processing 

https://www.cs.auckland.ac.nz/courses/compsci773s1c/l

ectures/ImageProcessing-html/topic4.htm 

[5] Design and Implementation of Low-Cost Multi-Touch 

Surface Computing Using Image Processing , Prinkan 

Pal , Subramanya Vikas and Pavan Raju 
[6] Multitouch Gesture Learning and Recognition System  

Sashikanth Damaraju, Andruid Kerne 

http://computerhardware-hitman91.blogspot.in/2010/04/touch-screen.html
http://computerhardware-hitman91.blogspot.in/2010/04/touch-screen.html

