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Benefits	  and	  Drawbacks	  of	  Eyetrackers	  

Benefits	  
1.  Which	  parts	  of	  the	  interface/

website	  aJract	  aJen;on	  
2.  Flexible	  tool	  
3.  Quan;ta;ve	  usage	  data	  
4.  More	  reliable	  than	  mouse	  

movement	  
5.  Enables	  iden;fying	  interac;on	  

that	  the	  user	  is	  not	  aware	  of	  
	  

	  

Drawbacks	  
1.  Expensive	  hardware	  

=>	  Mostly	  lab	  studies	  
2.  Hardware	  might	  distract	  users	  

(not	  easy	  to	  hide)	  
3.  Peripheral	  aJen;on	  not	  

measured	  
4.  No	  qualita;ve	  component	  

(what	  did	  the	  user	  think	  when	  
looking	  at	  point	  X)	  

5.  Sample	  rate	  might	  be	  low	  
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Possible	  Extension	  for	  an	  Eyetracker	  
Experiment	  
•  Think	  Aloud/Talk	  Aloud	  
•  Ques;onnaires	  
•  Interviews	  
•  …	  and	  other	  qualita;ve	  measurements	  



Today	  

Overview	  of	  	  
Mul;touch	  	  
Principles	  
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Outline	  

•  Hardware	  
•  Processing	  Touch	  /	  Tracking	  
•  Hardware	  Abstrac;on	  	  
•  Exercise	  

Ludwig-‐Maximilians-‐Universität	  München	   Mensch-‐Maschine-‐Interak;on	  2	  -‐	  5	  



Touch	  hardware	  available	  at	  the	  lab	  

•  Smart	  screen	  
•  Smartphones	  
•  Kinects	  
•  Microso_	  Surface	  (1.0	  and	  2.0)	  
•  Curve	  
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Smart	  board	  
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Smart	  Board	  800	  communica;on	  material	  

•  Projec;on	  based	  
•  Vision	  based	  	  
tracking	  

•  Single	  touch	  and	  	  
pen	  tracking	  

•  Cameras	  placed	  	  
in	  the	  corners.	  



Smartphones	  
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•  Capaci;ve	  screens	  
•  Mul;touch	  
•  LCD	  screen	  
•  Small	  size	  

hJp://electronics.howstuffworks.com/iphone2.htm	  

go
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Kinects	  
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hJp://itp.nyu.edu/physcomp/sensors/Reports/Microso_Kinect	  



Microso_	  Surface	  1.0	  
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1.  Projected	  surface	  
2.  Infrared	  projector	  
3.  Cameras	  
4.  Projector	  

hJp://www.knowledgebase-‐script.com/
demo/ar;cle-‐420.html	  



Microso_	  Pixelsense	  (Formerly	  Surface	  2.0)	  
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hJp://www.microso_.com/en-‐us/pixelsense/pixelsense.aspx	  



Curve	  
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Processing	  	  
Touch	  
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Vision	  based	  
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1

2

3

41. 	  Capture	  
2. 	  Background	  	  
	  Subtrac;on	  	  

3. 	  Processing	  /	  Filtering	  
4. 	  Recogni;on	  
5. 	  Tracking	  

hJp://ccv.nuigroup.com/	  



Capaci;ve	  screens	  (1)	  
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hJp://electronics.howstuffworks.com/iphone3.htm	  



Capaci;ve	  	  
screens	  (2)	  
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hJ
p://electronics.how

stuffw
orks.com

/iphone3.htm
	  



Hardware	  	  
Abstrac;on:	  
TUIO	  protocol	  

Ludwig-‐Maximilians-‐Universität	  München	   Mensch-‐Maschine-‐Interak;on	  2	  -‐	  17	  



Hardware	  abstrac;on	  for	  input	  
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Exercise	  4:	  
A	  mul;touch	  
photo	  browser	  
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MT4J:	  Mul;-‐Touch	  for	  Java	  
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Demo,	  mtShell	  
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To	  simulate	  a	  second	  finger	  (required	  for	  zooming	  or	  scaling)	  press	  ctrl+n	  to	  
set	  the	  posi;on	  of	  the	  simulated	  finger	  and	  press	  shi0	  to	  touch	  with	  the	  
simulated	  finger.	  	  
On	  PCs	  you	  can	  also	  plug	  another	  mouse	  to	  have	  2	  inputs.	  
On	  Macs	  you	  can	  ac;vate	  the	  mul;touch	  capabili;es	  of	  the	  trackpads/mice.	  



MT4J	  Principles	  

•  Full	  screen	  (=	  single	  window)	  applica;ons	  
•  Applica;on	  composed	  of	  scenes	  
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public class StartHelloWorld extends MTApplication {	
	private static final long serialVersionUID = 1L;	
		
	public static void main(String[] args) {	
	 	initialize();	
	}	
	@Override	
	public void startUp() {	
	 	addScene(new HelloWorldScene(this, "Hello World "));	
	}	

}	



Hello	  World	  Scene	  
public class HelloWorldScene extends AbstractScene {	
	
	public HelloWorldScene(	AbstractMTApplication mtApplication, 
	 	 	 	 	 	String name) {	
	 	super(mtApplication, name);	
	 	 		
	 	IFont fontArial= FontManager.getInstance().createFont(  
	 	 	mtApplication, "arial.ttf", 50, new MTColor(255,255,255)); 	
	 		
	 	//Create a textfield	
	 	MTTextArea textField = new MTTextArea( 	mtApplication,  
	 	 	fontArial); 	
	 	textField.setNoStroke(true);	
	 	textField.setNoFill(true);	
	 	textField.setText("Hello World!");	
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Hello	  World	  Scene	  
	 	//Center the textfield on the screen	
	 	textField.setPositionGlobal(new Vector3D(	
	 	 	     mtApplication.width/2f, mtApplication.height/2f));	
	 	//Add the textfield to our canvas	
	 	this.getCanvas().addChild(textField);	

	
	 	//Show touches	
	 	this.registerGlobalInputProcessor(  
	 	 	 	new CursorTracer(mtApplication, this));	
	}		

	
	public void onEnter() {}	
	public void onLeave() {}	

}	

Ludwig-‐Maximilians-‐Universität	  München	   Mensch-‐Maschine-‐Interak;on	  2	  -‐	  25	  



Eclipse	  walkthrough	  
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Senngs.txt	  
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Controls	  some	  of	  the	  Senngs	  of	  MT4J	  such	  as	  	  
-‐  Running	  fullscreen,	  	  
-‐  Renderer	  (openGL	  or	  not)	  
-‐  …	  

-‐  You	  might	  want	  to	  include	  this	  file	  alongside	  
the	  jar	  file	  when	  subminng.	  



Debugging	  
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