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02  Now let’s open VideoTracker.as from the disc. Up to Line 40 we have the 
basic set-up of our variables, then the main constructor set-up method. The main two 
variables in this class are _bmdNew and _bmdOld. These variables are BitmapData 
objects, and will hold the current video frame and the previous frame in memory so we 
can check them against each other.

01  Copy the 
fi les from the disc to 
your computer. Run 
MotionDetection.swf 
from the ‘dev’ folder 
and, once you have 
accepted the webcam 
prompt, you’ll see that 
moving your arm from 
left to right moves the 
tracking sprite on the 
screen too. You’ll also 
see that we have a 
black square in the top 
left being updated 
with information we 
are tracking.

Flash CS3 or later

Build your 
own motion 
tracking 
system 

Stewart Hamilton-
Arrandale shows how to 
get game with a webcam 
and Flash

 Most laptops and computers nowadays have a 
webcam, so in this tutorial we are going to look at utilising Flash 
to create a simple motion tracking system. The uses for such a 
system vary, but here we will be looking at using the webcam to 
control a simple Flash game via moving our arms left to right. This 
could also be used for tracking elements in a video in Flash, and 
maybe even adding speech bubbles to track people in the video.

On the disc
The fi les relating to 
this tutorial, 
including the full 
screen grabs, are 
located in 
DiscContents\
Resources\Flash

Time needed
1 hour

Skills
   ActionScript 

animation
   Understanding 

ActionScript 3.0
   Using Flash 

graphics
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Stewart Hamilton-
Arrandale

 The award-
winning freelance 
digital designer has 
produced Flash 
solutions for the 
likes of Crown paints 
and Original Source, 
and delivered motion 
graphics pieces for 
Liverpool Capital of 
Culture 2008. To fi nd 
out more see www.
creativewax.co.uk
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05  In Lines 58 to 70, we set up the bounds variables which, by using the 
getColorBoundsRect method, check for any white pixel information and get the 
rectangle information for it. Once we have this info, we set up an X and Y variable to 
hold the centre position of this information, then we make sure that the information is 
not zero. We update the _pos Point variable for use later.

04  Line 51 is one of the most important; this is where we run a threshold over 
the BitmapData. We pass in the BitmapData we are applying it to and the area we are 
doing it on, then tell it that we want any pixels above dark grey (0xFF333333) to be 
represented as white (0xFFFFFFFF). In Line 54 we draw the current frame into the 
previous frame BitmapData, for checking against on the next cycle.

03  From Line 43 we have our main method track. The 
first part, Line 45, draws the current video frame to the 
BitmapData and applies the matrix we have set up to flip the 
input of the video. Next we draw the previous BitmapData of 
the last frame of video over the top of the one drawn previously, 
and apply a difference filter to it. This reveals the difference 
between the new frame and the previous frame of video. We 
then apply a blur filter to reduce the amount of information we 
are checking.
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07 Next let’s open 
MotionDetection.as. Up to Line 
57, the first part sets up our 
variables, then the 
Constructor calls various 
methods and sets up an 
EnterFrame loop for tracking 
motion. Next in the set-up 
method we initialise our 
Camera Class with the width 
and height specified in our 
variables, and the same with 
the Video class, then we add 
the camera to the video. Add 
the video to the tracking class 
so we can track the motion 
from it.

09  The resize method on Line 82 positions the visual tracker in the middle of 
the screen on the Y axis, but the most important thing is that it sets up the ratioX and 
ratioY variables. These two variables are required because the size of the video data 
and the BitmapData that’s getting checked really needs to be kept to a minimum for 
optimum performance. In turn, by working out this ratio we can apply positions back 
into the real size of the screen.

06  In the last part of this class, on Lines 75 to 83, we 
have setupFlipMatrix, which creates a new Matrix class. All we 
are doing with it is reversing the width and scale X values – this 
is what’s used to flip the video output so that the motion is 
tracked relative to our movements. On Line 83 we have a simple 
getter method to return a new version of our _pos Point class 
when requested. If we returned the actual Point class, it would 
be bound to whatever called it.

08   Lines 60 to 79 start with some basic stage set-up 
methods, then we jump into the main loop method which is 
where we call the track method in the VideoTracker class. We 
then pick up the new position data on Line 73, and multiply 
this by the ratioX and ratioY factors. We can update the 
position of the visual tracker we have put on screen with a 
little inertia animation.
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14 Lines 207 onwards 
start with checkCollison. 
This simply takes the 
current position of the ball 
and checks if the paddle is 
within this region. If so, we 
move the ball randomly 
again, or else we end the 
game. Lastly we have a 
method to update the global 
game score, and our 
mainresize method for 
positioning assets.
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15  This tutorial is by no means 
a be-all of motion detection, but it’s a 
simple way of breaking down some 
barriers to getting into it. With these 
simple classes we have set up, we 
could easily apply the same thinking 
to many game treatments or 
commercial applications.

12  Lines 126 to 171 start with the endGame method in which we 
display the end game panel with the score we achieved, plus an option to 
try again. Next is the removePanel method, which removes the display of 
a selected panel from the screen and memory. We then have our main 
loop – the only difference is that we are now also updating the movement 
of the paddle.

11  Open 
MotionDetection.as. In 
this file we have the 
simple game methods. 
The only difference up to 
Line 57 is a few new 
variables, then a few more 
elements are added to the 
display. Lines 60 to 123 
start with a simple set-up 
again, but this time we 
position a few assets and 
a listener for starting the 
game. In the startGame 
method we reset our 
game score, reset the 
position of the ball and 
check if any panels are 
showing, then show the 
ball to start the game.

13  The movePaddle method uses some simple inertia animation to 
update its movement. Also, by checking its position on the screen, we 
rotate it to add a little depth to the whole thing. The moveBall method 
starts with getting a random time for an animation and a random X 
position, then we use the time to dictate the Z depth of the ball we move to 
before setting up the animation which, when it ends, we tell to call the 
checkCollison method.

10  Now jump to the ‘final’ folder. Open MotionDetection.fla, and you 
can see all of the elements we are using on the stage on a guide layer. With 
these assets, we are going to create a simple Flash game which will require 
the user to move a table tennis paddle from left to right to keep the ball up 
in the air to earn points. 
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