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PSEUDO 3D MOTION TRACKING 

 

CONCEPT: 

Creating a system of motion tracking where a user’s action is tracked in a pseudo 3D way.  

Two web cameras are used in order to get XY and Z coordinates of the object that is being tracked. 

To illustrate this concept a small gaming activity was designed – “Punch a Robot” .  Players 

are able to interact with the program by using just their hand as an input device.  Players move the 

hand in space, the cameras track the movement, and different set of actions is executed in the 

software depending on the 3 coordinates that this software gets.   

On the software end there are sets of looped animations that play depending on the action of 

the player.  Each animation has a set of conditions that has to be fulfilled by the motion of the 

player, in order for that animation to play. 

The player tries to punch the robot by moving his/her hand in XY and Z directions.  The 

speed of movement in Z direction constitutes the strength of the punch.  The robot can be blocking 

the player; if that is the case then the player’s hit would not go through. 
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PROTOTYPE DEVELOPMENT: 

System Setup: 

We needed the information from two cameras come to one program.  We decide to use 

EyesWeb for tracking the movement and Director MX 2004 for the analysis of that movement.  The 

information from EyesWeb to Director was sent via the serial port. This method of data transmission 

was chosen because EyesWeb offers very limited number of data transmission methods. 

Because most modern computers have just one serial port, and we needed 2 streams of data, 

we decided to use a USB to SERIAL cable, thus adding a second serial port to the computer. 

The entire setup was 3 computers, 2 web cameras, USB to Serial cable, Null Modem adapter, 

Serial to Serial Inverted Cable, and a red sock. 
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The following diagram illustrates the set up of the system: 

 

Tracking the Movement: 

 

To track the actual movement of the hand the program called EyesWeb (http://www.eyesweb.org/) 

was used.  EyesWeb is a free tracking system originally developed for supporting research “on 

multimodal expressive interfaces and multimedia interactive systems”.  One can download 

EyesWeb at: 

http://www.infomus.dist.unige.it/eywindex.html 

 

For our prototype we installed the following:  

(1) EyesWeb 3.3.0 Platform  

(2) EyesWeb 3.3.0. Upgrade sp 1 

 

In EyesWeb we were tracking the red color, and sending the coordinates to the serial port.  The 

setup in EyesWeb for both tracking computers is the same.  Only one will be used to track XY, and 

the other Z. (Actually, the second computer tracks Y and Z, but we discard Y since we already have 

this value from the first computer).  Also it was important to send to the serial not the integers but 

strings of numbers, because the serial port only gets numbers up to 255. 
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The following is the screenshot of the patch we set up in EyesWeb (the blocks are numbered for 

the purposes of this documentation): 

 

 

 

 

Now we will go through each one of those blocks in order to see what they are and how they were 

set up: 

 

1 

 

 

Frame Grabber 

Video Input block 

 

Note: 

Make sure that the size is 

set to 160x120 

The larger the size, the 

easier it is for the 

EyesWeb to loose the 

target when capturing 

video. 
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A Display block 

 

It basically shows what the 

camera sees. Used 

primarily for debugging. 

3 

 

 

Extract Multi Colors Block 

 

This is the block that is 

mainly responsible for the 

separation of colors. 

 

If you lost the color (i.e. 

the lighting in the room 

has changed) you can 

quickly reset this block to 

get a new color.  When the 

patch is locked and 

running, you would have 

to click “modify” , then 

select “Right Hand” , and 

then in the display block 

quickly click on the color 

that will be tracked. 
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A display Block 

 

Displays just the colors 

that are being tracked. In 

our case just the red. Used 

for debugging and 

monitoring. 
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Blobs’s COGS 

Displays the Matrix of 

coordinates of the color 

that is being tracked. 
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Matrix to Scalar block 

 

The end block needs to be 

getting the string, but in 

EyesWeb there is no block 

that goes from Matrix to 

String directly, so, first, we 

need to change the data to 

Scalar. 
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Scalar to String block 

 

Make sure that 

Decimal_Digits is set to 2 
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Concatenate Block 

 

Separator between the 

strings.  We made it to be a 

“  : “  

 

Adding this delimiter 

enables us to parse the 

string when it is passed 

through the Serial Port to 

Director. 
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Display Block 

 

Displays what we are 

sending to the Serial Port. 

Also used for debugging. 
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String to Serial Port Block 

 

This block actually sends 

the data to the Serial Port. 
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An EyesWeb file set up in this fashion is duplicated and saved on both of the computers that are 

responsible for Video Tracking. 

Analyzing the Data: 

For our prototype we were using Director MX 2004.  To get the information from the Serial 

Port to Director Serial Xtra was used.  It is very important that this Xtra should be placed in the Xtra 

Folder on its own and not within the SerialXtra folder. 

The strings from both of the motion tracking computers were parsed in Director.  The results 

were multiplied by 4, because the screen of the software prototype was 4 times larger then the 

capture screen that we set up in EyesWeb.  So now we had the 3 coordinates that we wanted. 

Game prototype: 

 X and Y coordinates were used in a very traditional way of representing X and Y � .  They 

were representing the location of the player’s hand in the X and Y axes.  The Z, in reality is the X 

for the 2nd camera.  To get the speed of the movement in Z axis we were calculating how fast the 

player was moving his hand towards the screen.  The robot has a “hotspot” , and when players’  X 

and Y are over it, the system starts processing a hit.  If the player is too slow, the hit doesn’ t count. 

If the player moves his hand just a short distance, the move also doesn’ t count, because it simulates 

the behavior of not reaching the target. 

The animations of the robot moving were set up as jpg sequences, where each move is given 

its own cast.  When a call for a new animation is given, the global current cast gets a new 

assignment and animation starts playing. 

 For details on the way the code was set up, please refer to the actual code and the comments 

inside the code. 

 

 

 


