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History and Background 
For nearly forty years, the keyboard and mouse have been the primary means 
to interact with computers. The Nintendo Wii in 2006 and the Apple iPhone in 
2007 signalled the beginning of widespread consumer interest in — and 
acceptance of — interfaces based on natural human gestures. Now, new 
devices are appearing on the market that take advantage of motions that are 
easy and intuitive to make, allowing us an unprecedented level of control over 
the devices around us. Cameras and sensors pick up the movements of our 
bodies without the need of remotes or handheld tracking tools. 

The purpose of operating a device via gestures is to make the human – 
computer interface more natural. Like performing various kinds of casual 
activities such as surfing the net, operating a media player, viewing 
photographs and many more. People are still working on it as there are many 
aspects of this technology to explore and develop. 

I.G.C 
It is a device that helps you to operate the computer from a distance without 
using mouse or keyboard. One can operate the entire computer just by 
performing Gestures with the pen. The Setup Consists of an IR Detector with 
integrated Bluetooth and two IR Light sources attached to a pen. The device 
comprises of an IR Camera and few IR Led’s thus making the entire setup very 
much cost effective and easy to implement. 
 
 



Components 

 -Nintendo Wii Remote 

     
The remote connects to the computer via Bluetooth. 

-IR Led Pen with two IR sources 

The Pen consists of two IR Led’s with two push buttons. Pressing a button turns 
on one led whereas pressing the other button turns on both the led. 

  

 



Setup 

                      

-The IR-Pen Consists of two Led’s. 

-The Placement of Wii-mote should be such that it is always able to see the 
Led’s. Since the viewing angle of the Wii-mote is about 45o Degrees the pen 
should be in within the field of view of remote. Distance between the pen and 
the remote should not be too far from the remote nor too close. 

-User can assume any 2-D plane in space (Visible to wii-remote) as a screen to 
operate on. 

Implementation 
The principle behind working of I.G.C. is detection of IR sources by the Wii 
remote and then correspondingly sending data to the computer to process it. It 
tracks the position of a led in 2-D space. 

Idea is inspired from Johnny Chung Lee’s whitemote whiteboard project. 

Switching Led on/off is detected as an input from the user. 

1-Led Glowing 
This mode of the pen is used for gesture recognition. 

One can perform any defined gesture in free space and get a corresponding 
result. 



  2-Led Glowing 
This mode is used for mouse-left click. 

Gesture-Mode Implementation 
The principle behind gesture-recognition is tracking the movement of led. 
Whenever the movement matches a gesture from the database, the function 
corresponding to that gesture is launched. 

Algorithm - Gesture Matching 

The entire gesture is broken into a sequence of Symbols. 

There are 8 symbols corresponding to 8 directions. 

  

 

OD              OU            OR      OL                  RD              RU             LU          LD 

The database consists of the list of refined gestures (Symbol Sequences) and its 
corresponding action. 

Maximum Matching 

Whenever a gesture is performed a sequence code corresponding to that 
gesture is generated, the code is then matched with all the gestures codes in 
the database for maximum matching and when the maximum match is found 
the corresponding action is executed. 

The algorithm is a worst case O(nm) where:- 

 n is the number of symbols in the current Gesture. 

m is the number of Gesture sequences in database. 

  



Gestures Tested 
 

 Open Internet      

 

 New Tab in browser                              

  

 Tab Swap          

  

 Previous Page         

                      

 Next Page  

 

 Open Windows Media Player 

 

 Close current Window 

 

 Delete 

 

 Cut 

 

 Copy 

 

 Paste 

 



 Right 

 

 Left 

 

 Down 

 

 Up 

 

 Enter 

 

 Undo 

 

 Redo 

 

 Window Swap 

 

 

 

 

 

 



Future Scope 
 

-Making the gestures more refined and user friendly. 

-Use of hand instead of the IR pen to perform these gestures thus making the 
experience hand’s free. 

-Mechanism to add any gesture and its action to the database thus making the 
database dynamic. 
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