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CMN Model



In-Class Exercise 1
• A letter or a number is displayed randomly


• User has to press A (left) or press L (right) 
accordingly


• Assumption: user’s fingers are already on 
these keys


• Calculate the average time the user needs 
to press the correct button
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Solution 
• Perceptive: 100 ms


• Cognitive (semantic recognition): 70 ms


• Cognitive (categorization): 70 ms


• Cognitive (left or right?): 70 ms


• Cognitive (do something!): 70 ms


• Motor: 70 ms


• Adds up to approximately 450 ms
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Fitts’ Law



In-Class Exercise 2
• How much faster does calling become by moving 

the “call” button from 70 mm distance to 30 mm 
distance, measured from the middle of the keypad? 
The size of the call button is 10 x 10 mm 

• Shannon’s formulation: 


• Use a = 0 ms, b = IM =100 ms/bit 
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Solution
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⇒ Moving the call button speeds up each call by an average of about 100 ms.
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In-Class Exercise 3
• Task: Calculate the average time (in ms) needed to reach the button. 


• You don’t need a calculator
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Solution
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Shannon’s Formula : Tpos = a + b · log2
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In-Class Exercise #4: Prime Locations for Targets
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In-Class Exercise #5: Pop-up Menus
• Which of the following pop-up menus lead to a faster selection time?
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Applying Fitts’ Law In Interface Design
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Applying Fitts’ Law In Interface Design
• Move targets closer
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Applying Fitts’ Law In Interface Design
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Applying Fitts’ Law In Interface Design
• Move targets closer
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Applying Fitts’ Law In Interface Design
• Move targets closer

• Make targets bigger
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Figure 7. Second prototype expanding widget design. 
This improves on the first by allowing for limited 
overlap between adjacent buttons thus alleviating the 
problems caused by sideways motion. 

 

One consequence of our design is that, even with a Max 
Occlusion factor of 0 % (i.e. no occlusion allowed) which 
forces buttons to move sideways significantly, our design 
remains well-behaved in the sense that a fully expanded 
target will cover all the possible positions that its 
unexpanded self could appear in, thus reducing the 
possibility of incorrect selections. 

Initial trials with our second design indicate that, with 
reasonable expansion factors (200-400 %), good values for 
the Max Occlusion factor fall between 20 and 50 %. 

We believe that our second design is promising for one-
dimensional arrays of widgets in that it allows for an 
adjustable trade-off between excessive sideways motion 
and mutual occlusion between targets. In future, we hope to 
explore improvements of our design, including addressing 
the lack of horizontal expansion in the motor domain and 
extending the design to 2-dimensional arrays of widgets.  

CONCLUSIONS and FUTURE WORK 
We have presented experimental work that investigates 
factors that affect the acquisition of expanding targets. Our 
results indicate that such tasks can indeed be accurately 
modeled by Fitts’ law. Also, the user performance is 
consistently aided by the target expansion, even when the 
target only expands after 90% of the distance towards the 
target has been traversed. Furthermore, the improvement in 
performance is dependent on the final target size, not the 
initial one. Performance in these expanding target tasks can 
be roughly predicted from a Fitts’ law equation determined 
by a base set of data where no expansion takes place. Most 
significantly, we have shown that targets that expand just as 
the user is about to reach them can be acquired 
approximately as fast as targets that are always in an 
expanded state. We have also discussed the implications of 
these results for the design of user interface widgets that 
dynamically change in size to aid selection.  

In the future, we intend to explore more robust techniques 
for predicting performance in the acquisition of expanding 
targets for a larger range of IDs. We also want to explore 
the case where targets shrink rather than expand. This case 
is less useful for interface design, but is nonetheless 
important to complete our understanding of the 
psychophysical underpinnings of such tasks. From an 
interface design perspective, another important issue to 
explore is the possible detrimental effect of the distraction 
posed by having multiple expanding targets on screen. We 
also intend to further develop our expanding widget designs 
to incorporate horizontal expansion in the motor domain.  
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Figure 6. First prototype expanding widget design. (a) 
The buttons are un-expanded when the pointer is far 
away. (b) A button is fully expanded when the cursor is 
over it, and neighboring buttons are partially expanded 
and pushed sideways. (c) A user starting in the state 
shown in (b) may try to move to the right to select the 
button with the light X on the dark background. By the 
time the cursor reaches the desired button’s location, 
the button has moved to the left and the user is now 
over a different button (one with a dark X on a light 
background). 
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Applying Fitts’ Law In Interface Design
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• Make targets bigger
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For more Fitts’ law fun: https://www.asktog.com/columns/022DesignedToGiveFitts.html



Assignment I: Fitts’ Law
• Objective: Learn how to apply Fitts’ law in interface design


• Assignment is available online on RWTHmoodle now! 


• Deadline: Next Monday, Oct. 21, 9:00 a.m.


• Use RWTHmoodle to submit (1 submission per group); do not send us your 
solution via email


• Submissions after deadline will be graded 5.0


• A few of you will be asked to present your solution during the next lab 
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Groups for Assignments
• Fixed group size of three


• Form groups using RWTHmoodle by tomorrow (Tue) 1 pm


• Feel free to talk to classmates at the end of the lab to form groups
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Week 2: Gestalt Laws, Information 
Content, Visibility, Affordances, Signifiers



Perception
• Our brains are wired to make sense of what we perceive.
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In-Class Experiment
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What to Do Next
• Before Wednesday (Oct. 16), complete at least task 1 in the first assignment


• On Wednesday (Oct. 16), attend the Studio during your slot (please be min. 5 
minutes early!)—you will use the Studio session to work on your group 
assignment. We will provide feedback to each group, and answer your 
questions.


• Slot allocation details will be emailed tomorrow. 


• Before next Monday (Oct. 21) 

• Finish the first assignment—due next Monday (Oct. 21), 9 am


• Watch the videos for the second week, see http://hci.ac/dis
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