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Abstract— This paper presents a new solution for human-

computer interaction that utilizes hand gestures for intuitive 

operation without any devices restraining the hand freedom. 

The proposed system is able to completely replace a mouse 

as a pointing device. Moreover, it extends mouse 

capabilities by a set of hand gestures. The system is a 

gesture-based interface, and a simple webcam is sufficient 

for proper operation. The article reveals concepts and 

algorithms used for construction of the system.     

Conventionally keyboard or mouse is being used as mode of 

input. But here the proposing gestures formed by various 

color markers as mode of input. So without need of any 

physical hardware in hand we can interact with machine 

with the help of just color markers placed on fingers. 

Key words: Human-Computer Interaction, Gesture 

Recognition          

I. INTRODUCTION 

When a human being encounters something, someone or 

some place, he uses five natural senses which include eye, 

ear, nose, tongue and body (skin) to perceive information 

about it; that information helps make decisions and chose 

the right actions to take. Although the miniaturization of 

computing devices allows carrying computers in pockets, 

keeping continually connected to the digital world, there is 

no link between digital devices and our interactions with the 

physical world. SixthSense bridges this gap, bringing 

intangible, digital information out into the tangible world, 

and allowing interact with this information via natural hand 

gestures. 

      SixthSense is a wearable “gesture based” device 

that augments the physical world with digital information 

and let people use natural hand gestures to interact with that 

information. It was developed by Pranav Mistry, a PhD 

student in the Fluid Interfaces Group at the MIT Media Lab. 

A grad student with the Fluid Interfaces Group at MIT, he 

caused a storm with his creation of SixthSense. He says that 

the movies “Robocop” and “Minority Report” gave him the 

inspiration to create his view of a world not dominated by 

computers, digital information and human robots, but one 

where computers and other digital devices enhance people’s 

enjoyment of the physical world. 

II. RELATED WORK 

The gesture-based HCI development in recent years 

introduced several interesting interaction interfaces. They 

are based on two main approaches to the interaction. The 

first one relies on the hardware and sensors [1], for example 

a data glove. Precision and accuracy is a big advantage of 

this equipment. It measures directly the hand position, its 

orientation, fingers' directions and angles. However, its price 

is very high and out of range for an ordinary computer user. 

Moreover, the equipment reduces the comfort and 

naturalness of the interaction due to the hardware that must 

be worn. The second approach is based on the computer 

vision techniques [2, 3]. This does not require any special 

hardware for the interaction, hence such solutions are 

potentially available to all computer users. Such an interface 

is contact-free, so the naturalness and comfort can be 

preserved. The weakest point of such systems is their high 

dependence on the environment conditions (mainly 

lighting). It has been shown [4] that much better results can 

be achieved using an infrared camera. An interesting vision-

based interaction concept was presented by Wilson and 

Cutrell [5]. Here, the hand movements are captured using 

optical flow to control the mouse cursor position, but for 

other operations (e.g. clicking) the conventional hardware 

must be used. In addition, the authors outline how to extract 

basic hand features like size or tilt, but the hand shape or 

trajectory is not taken into account. 

 
(A)                                (B) 

Fig. 1: Interaction Environment: A) Camera Attachment, B) 

Image Acquired By The Camera 

 
A) Mouse Control       B) Left Click      C) Right Click             

D)Scroll 

Fig. 2: Gestures Defined In the Mouse Mode 

 

 
Fig. 4: Gestures Defined In the Gesture Mode 

The vision-based systems involve several image 

processing stages, i.e. (1) skin region segmentation and hand 

detection, (2) hand feature extraction and pose estimation, 

and finally (3) hand landmarks tracking and trajectory 
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analysis. In general, among the skin color models [6] 

statistical and parametric solutions can be distinguished. The 

parametric skin models are based on fixed decision rules 

defined in color spaces after analysis of skin-tone 

distribution. These rules are applied to determine if a pixel 

color value belongs to the skin. Kovac et al. [7] proposed a 

model defined in RGB color space. Skin-tone color was also 

modeled in HSV by Tsekeridou and Pitas [8]. Statistical 

skin color modeling [9, 10] is based on analysis of skin pixel 

values distribution for a training set of images, in which skin 

and non-skin areas are already identified and annotated. This 

creates a global skin color model which makes it possible to 

determine the probability that a given pixel value belongs to 

the skin class. The main difficulty of skin region 

segmentation lies in high dependency of the skin models 

from the lighting conditions. In general, the statistical skin 

models outperform the parametric skin models, but the latter 

are easier to adjust and hence the model defined in HSV [8] 

was adapted in the work reported here. Also, in our earlier 

works [11] we found it beneficial to perform blob analysis 

of the skin-like pixels to decrease false positives. 

There are many approaches to extracting hand 

features, based on which the recognition can be performed. 

Tan and Wu described hand state by image moments [12]. 

Boreki and Zimmer employed contour and its curvature 

analysis [13], while Manresa et al. used contour and convex 

hull [14]. Both methods allow for extracting information on 

the actual hand shape (e.g. convexity defects which can be 

used for finger detection). MacLean et al. employed 

skeletonization concept [15] for hand recognition, especially 

for finger detection. Dungand Mizukawa [2] introduced 

another technique for extracting hand characteristic points 

using the distance transform (DT). 

Majority of works devoted to the gesture 

recognition [3, 4] employ hidden Markov models (HMM) as 

a technique for recognizing the trajectory. In most cases, 

very high recognition results can be achieved, but the final 

score strongly relies on a proper training. Bhuyan et al. 

presented a different approach [16], where a vector of 

certain features (values), is extracted from the gesture 

trajectory. This vector forms a mathematical description that 

represents a certain class of gestures. A set formed from 

such vectors defines a knowledge-base that is used for 

gesture matching. Another interesting approach is presented 

in [17], where trajectory recognition is performed using 

discriminant analysis. 

III. PROPOSED WORK 

Conventionally keyboard or mouse is being used as mode of 

input. But here proposed system the gestures formed by 

various color markers are mode of input. So without need of 

any physical hardware in hand the operator can interact with 

machine with the help of just color markers placed on 

fingers. To develop a system based on image processing 

which is capable of 

1) Moving cursor of PC as per movement of red color 

marker in front of camera. 

2) Generating mouse click event if single blue color 

marker is visible in camera image. 

3) Generating double click event if two blue markers are 

visible in camera image.  

4) Generating right click event if three color markers are 

visible in camera image. 

5) Scrolling operation is carried out when                                           

green color is detected in camera image. 

A. Working of Proposed System: 

1) Left Click Detection: 

 Blue colour detection Threshold is set to value 

between 0.0 to 1.0 where 0.0 ad closer values 

indicate light blue colour detection and 1.0 and 

closer values indicated dark blue colour detection. 

 In proposed project, blue threshlold is set to 0.25 

i.e. blue color with intensity set to 0.25 and greater 

than that can be detected as blue color. 

 Whenever a blue color is detected, a method is 

called to perform left mouse click operation using 

Java Robot. i.e. using java.awt.Robot library from 

matlab. 

2) Right Click Detection: 

 Whenever two blue colors are detected above 0.25 

threshold, a method is called to perform right 

mouse click operation using Java Robot. i.e. using 

java.awt.Robot library from matlab. 

3) Double Click Detection: 

 Whenever three blue colors are detected above 0.25 

threshold, a method is called to perform right 

mouse click operation twice with a short delay 

using Java Robot. i.e. using java.awt.Robot library 

from matlab. 

4) Scrolling Detection: 

 Green Color detection Threshold is set to value 

between 0.0 to 1.0 where 0.0 ad closer values 

indicate light green color detection and 1.0 and 

closer values indicated dark blue color detection. 

 In proposed project, green threshlold is set to 0.10 

i.e. green color with intensity set to 0.10 and 

greater than that can be detected as green color. 

 Whenever a green color is detected, a method is 

called to perform scrolling operation using Java 

Robot. i.e. using java.awt.Robot library from 

matlab. 

B. System Flow Diagram: 

 

Fig. 5: System Flow Diagram 

IV. RESULT ANALYSIS 

The proposed system is totally dependent on the inputs 

provided to the system. Wrong input or all inputs at once 
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will produce incorrect results which cannot be measured or 

degrade the performance of the system or the module. 

Threshold values need to be selected very carefully 

especially red as human skin colour can also be detected as 

red while operating.  

The environment and the hardware also effect on 

the results but we cannot say it as a bad performance. The 

proposed system also is affected by the background of the 

operator or even the colour of the clothes of the operator. So 

it is advisable to wear white clothes and white gloves while 

operating.  

Number of frames should be declared wisely 

enough for the operation carried out successfully. 

Frames 
Red 

Th 
Green Th 

Blue 

Th 

100<f<500 <0.15 <0.05 <0.15 

Result Skin color is also detected as red color and sensing works only for few seconds 

Comments We  need to increase red color threshold 

100<F<2500 >0.25 >0.05 <0.22 

Result Red color is exactly detected when shown and sensing works for a minute 

Comments 
Red and Blue color is detected well, but green faint is also detected , where cloths may cause some anormal 

functioning 

100<F<5000 >0.28 >0.10 >0.18 

Result Exactly each color is detected when shown and shows accurate working of the project 

Comments Need to set these thresholds as final thresholds nd finalize the project for operating. 

Frames 
Red 

Th 
Green Th 

Blue 

Th 

100<f<500 <0.15 <0.05 <0.15 

Result Skin color is also detected as red color and sensing works only for few seconds 

Comments We  need to increase red color threshold 

100<F<2500 >0.25 >0.05 <0.22 

Result Red color is exactly detected when shown and sensing works for a minute 

Comments 
Red and Blue color is detected well, but green faint is also detected , where cloths may cause some anormal 

functioning 

100<F<5000 >0.28 >0.10 >0.18 

Result Exactly each color is detected when shown and shows accurate working of the project 

Comments Need to set these thresholds as final thresholds nd finalize the project for operating. 

Table 1: Analysis Depending Upon Number Of Frames And Colour Thresholds 

V. CONCLUSIONS 

A new gesture recognition-based interface was designed, 

which is sufficiently robust to replace a computer mouse and 

extend the interaction capabilities with a set of hand 

gestures. The system can operate using a simple camera and 

it allows for intuitive and non-restraining interaction. The 

possibility of extending the system by new dynamic gestures 

can strongly increase its interaction capabilities. Although 

the system is based on simple algorithms, it provides 

relatively good results in terms of gestures recognition. 

During our future work we will focus on improving 

the individual steps of the presented system. In particular, 

we will use hand gestures to decode the dumb and deaf 

language which will give the voice as the output.  This will 

make it possible to extend the set of recognized gestures. 
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