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ABSTRACT 

he development of kinematic model of hand can play 

a vital role in hand gesture recognition and Human 

Computer Interaction (HCI) applications. This paper 

proposes an algorithm for finger identification and joints 

localization, thus generating the kinematic model of human 

hand by means of image processing techniques. Skin tone 

analysis and background subtraction is carried out for hand 

detection in the workspace. Geometric features of hand are 

used for hand identification (left or right), finger 

identification and joints localization. Proposed algorithm is 

tested for diverse hand poses and remarkable results are 

produced. Algorithm not only generates the kinematic model 

for the different orientations of the hand but also have very 

low computational cost.1  

Index Terms — Gesture Recognition, Hand Kinematic 

model, Finger detection, Joints Localization. 
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I. INTRODUCTION  

The hand has always been of significant importance to 

humans. In everyday life many interactions are performed 

by hand including object grasping, message conveying, and 

numerous other tasks. Keyboard and mouse are currently the 

main interfaces between man and computer. In recent years, 

the application of hand gesture has become an important 

element in the domain of Human Computer Interaction 

(HCI) [1, 2, and 3] or Human Machine Interaction.  

Two general approaches can be applied to classify and 

analyze the hand gestures for HCI: contact and non-contact 

.Contact-based approach consists of mounting a device 

(usually gloves) to the hand which can capture the poses as 

hand moves. However there are issues associated with 

almost all glove - based techniques like portability, high 

cost, and calibration or low resolution. A detailed analysis 

and review has been done of glove-based techniques in [4] 

.The non contact or vision-based techniques are glove-free 

and can be divided into the three-dimensional (3-D) and the 

two-dimensional (2-D) approaches. In the 3-D approach, 3-

D model of the human hand is developed and the parameters 

are derived to classify hand gestures. As 3- D hand models 

are quite complicated, as a consequence such models are 

computationally extensive which makes real-time 

classification difficult. Compared with 3-D models, the 2D 

models are relatively less complex. However, 2-D models 

are generally used with static hand gestures as they do not 

contain information regarding hand and finger movement 

for the classification of complex dynamic hand gestures. 
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Issues and problems related to 2D vision based hand gesture 

classification have been discussed, resolved and presented in 

[5]–[8]  

In virtual world, the role of human hand interaction with 

virtual environment is escalating. A reasonable and precise 

model of hand may be required to be applied in virtual 

reality, medical simulation, animation, virtual prototyping, 

special-effects and games. However, modeling an accurate 

and realistic virtual human hand has always been a 

challenging task, as great skills are required since the human 

hand has a complex shape with many degrees of freedom 

(DOF) 

 

Fig. 1. Kinematic Model of Hand 
 
Fig. 1 represents the kinematic model of hand, which 

illustrates the naming and localization of fingers and joints. 

As all ten fingers can take part in producing hand gestures, 

so these fingers are named according to their anatomical 

names as pinky, ring, middle, index and thumb. Joints in the 

human hands are named according to their location on the 

hand as metacarpophalangeal (MCP), Proximal 

interphalangeal (PIP) and Distal interphalangeal (DIP). Fig. 

1 shows that thumb has only metacarpophalangeal (MCP), 

interphalangeal (IP) joints.  

Many hand models are developed for HCI using vision-

based approaches. Rhee et. al. [9] developed a 3D hand 

model from hand surface anatomy in which hand creases 

were used to detect hand fingers and joints. Parida et. al. 

[10] developed hand model for multi-fingered robotic hand 

in which kinematic modeling and analysis has been done 

[10]. Wu et. al. [11] contributed in detailed analysis of 

various hand models.  

This paper aims to describe a fast and reliable  

algorithm, how kinematic model of hand based on 2D  

vision can be developed. Algorithm helps to identify 

 and tag hand (right or left), hand 
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IV. CONCLUSIONS AND FUTURE WORK  

Research work aimed to develop Hand kinematic model 

(HKM) for finger identification and joints localization, 

which was achieved successfully. A 2D vision based 

approach was adapted to hand tagging, finger identification, 

joints localization. Algorithm presented a computationally 

fast mechanism for the development of kinematic model for 

static hand poses. Reliable results were observed by apply 

algorithm on different hand poses of various persons.  

In future, research work will be focused on developing 

kinematic model of hand under diverse backgrounds, 

cluttered environments and varying lightning conditions. 

Finger identification and joints localization can be employed 

in various hand recognition applications and can be taken 

into account in HCI application as well. Research work can 

be deployed in developing mechanism for non-contact 

mouse, controlling of home appliances, vision based virtual 

keyboard and in-car applications etc. Use of thermal images 

or bone scans of hands for structural analysis can lead to 

better medical diagnosis for the patients. Deployment of 

joint shape and motion information of hands may reveal 

new dimensions in human activity recognition.  
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 Adultery is the application of democracy to love. 

H.L. Menchen 

 

 There‘s nothing like a good dose of another woman to 

make a man appreciate his wife. 

Clare Boothe Luce 

 

 No act of kindness, no matter how small, is ever 

wasted. 

Aesop 

 

 All cruelty springs from weakness. 

Seneca the Younger 

 

 Peace is a journey of a thousand miles and it must be 

taken one step at a time. 

Lyndon B. Johnson 

 

 Nothing can bring you peace but yourself. 

Ralph Waldo Emerson 

 

 Peace hath her victories, no less renown‘d than war. 

John Milton 

 

 Peace, like charity begins at home.. 

Franklin D. Roosevelt 

 

 Superstition is the religion of feeble minds. 

Edmund Burke 

 

 Be silent, or speak something worth hearing. 

Thomas Fuller 

 

 Nothing so stirs a man‘s conscience or excites his 

curiosity as a woman‘s silence. 

Thomas Hardy 

 

 You can never give complete authority and overall 

power to anyone until trust can be proven. 

Bill Cosby 

 

 You never find yourself until you face the truth. 

Pearl Bailey 

 

 Truth, like surgery, may hurt, but it cures. 

Han Suyin 

 

 

 

 

 

 

 


