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Human-Computer Interaction



  Minority Report



  Iron Man



  iForm [Leithinger 2013]



  LazyNav [Guy 2015]



 ISkin [Weigel et al. 2015]



 ISkin [Weigel et al. 2015]



1. ”HCI is just designing cool devices"



Human-Computer Interaction
action

perception
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Improve artefacts  

Understand phenomena  

Creating Tools  
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1. ”HCI is more than designing cool devices"



2. ”Desktop workstation is dead"



  Today



 SketchPad [Sutherland 1963]



…we should design beyond the desktop”

"The world is changing…



"Touch is king"

"Microsoft’s Kinect: The New Mouse?"

"The mouse dies"
[CIO for the city of Palo Alto]

"The mouse is ancient […], the mouse is outhere”
[Al Farsoldt]



Screen



Desktop workstation is a 
timeless interactive system

High level of comfort during extended computing sessions



"A device is well suited for some tasks, 
and not for others"

[Buxton]







Millions of users

Working on their old good workstation

Today (and probably tomorrow)

are spending several hours per day



  PC games > 2x console games



  The desktop is NOT dead!



3. ”The GUI model (or WIMP) is dead"



Command line 
Interface

Graphical User 
Interface

Natural User 
Interface

[wikipedia]



  Command Line Interface
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   WIMP [merzouga 1980]

GUI = WIMP
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   Is it a WIMP Interface?
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 GUI (WIMP) is NOT dead



Part 1 HCI & Popular Thinking

Outline

• HCI is more than just designing cool devices 
• The desktop workstation is not dead 
• The GUI (WIMP) model is not dead

Part 2 Future of Desktop & GUI



Desktop GUI





Users perceive computer  
in visual details



Computers perceive 
users as a cursor+keys

(122,405) 



  Multi-screen setup



Why do we manually arrange monitors?



?

  WideBand [Mackinlay 2004]



  WideBand [Mackinlay 2004]





multi-touch Thumb buttons weights







  more output modalities?



 Visual: Optimus maximus



 Haptic: Métamorphe [Bailly et al. 13]



Text entry



Ctrl

Keyboard shortcuts



Keyboard shortcuts



  Games



  Accessibility





MagicDesk [Bi et al. 2011]



MagicDesk [Bi et al. 2011]



MagicDesk [Bi et al. 2011]



  Curve [Wimmer et al. 2010]





  DigitalDesk [Wellner 1993]



  Digital pen





  Chair Gestures [Probst 2014]



under review    .  



 LivingDesktop [Bailly et al. 2016]
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be connected

capture more user inputs

be integrated in the environment

provide more feedback

The Future Desktop



Desktop GUI



Leveraging user expertise



Data to manipulate (and to visualize)

=> more commands

continuously increase



Windows 

Icon 

Menu 

Pointer
  Easy to criticize, difficult to improve

GUI = WIMP



  Novice



  Expert

Ctrl+F
⎇ ⌘I

⌘C

keyboard shortcuts



Menu Hotkey  
Ctrl+C - Ctrl+V

  Speed





  Expert

Ctrl+F
⎇ ⌘I

⌘C

keyboard shortcuts gesture shortcuts



  Patina [Matejka 2013]



Novice

Ctrl+F
⎇ ⌘I

⌘C

Expert

Transition



shortcuts are very efficient…

… but are seldom used







"Yes, some gestures are natural.  
But how many? I would say a handful."

Don Norman



shortcuts are very efficient…

… but are seldom used



Framework of User Expertise [Scarr et al.  11]
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Novice

Ctrl+F
⎇ ⌘I

⌘C

Expert

Transition?

How to help users to switch…  
…from novice to expert behavior?
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performance



Gordon Kurtenbach

"Guidance should be a physical rehearsal of 
the way an expert would issue the command"

 Marking menus [Kurtenbach et al. 91]

Novice mode expert mode







  Autodesk Maya



… and about keyboard shortcuts? ExposeHotKey



⌘⎇2⌘⇧H

⌘W ⌘M

⌘← ⌘D ⌘T

ExposeHotkey [Malacria et al. 2013]





SkillOMeter [Malacria et al. 2013]



Leveraging user expertise

Graphical User Interface



Part 1 HCI & Popular Thinking

Outline

• HCI is more than just designing cool devices 
• The desktop workstation is not dead 
• The GUI (WIMP) model is not dead

Part 2 Future of Desktop & GUI

Part 3 Understand users’ behaviors

• Leveraging context-awareness of Desktop 
• Leveraging users’ expertise in GUI



Collecting data

Synthesize phenomena into models

Understand users’ behaviors



Collecting data: Applications

Number of commands per application? 

Which command shortcuts mapping?

Consistency across applications?



  Menu Inspector  [Bailly et al. 2013]

Collecting data: Applications

How to analyze these data?



  Work-In-Progress

Collecting data: Users

  Which gestures? Which fingers?





  Manual annotation ….



Collecting data

Synthesize phenomena into models

Sub challenges



  User studies

Time consuming Cost



Can we predict…
…the performance of an interface?



GUI

Predicting user behavior:  
a difficult exercice

Menus



Machine learning Cognitive ScienceHCI

complex 
difficult to apply

do not explain  
cognitive process



Time = f( )

menu length
menu organization

practice
target position

&  
Gaze distribution



Time = f( )

menu length
menu organization
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Gaze distribution
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Directed Search  
(novice)



Open

Open Recent

Save

Save As

Save All

Export

Configure

Print

Close
125

Directed Search  
(intermediate)
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Directed Search
(Expert)
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- The "Single move" strategy
Mouse Control

- The “Tracking" strategy

Visual Search
- Serial search
- Directed search
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 [Bailly et al. 2014]
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Can we integrate models into design tools?



OptimizerDesigner

MenuOptimizer

 MenuOptimizer [Bailly et al. 2013]



GUI

Designing menus is easy but…

Menus

Designing usable menus is difficult



135

Designer
Optimizer

Edit

Edit goals 
and assumptions  

Feedback

suggestions

MenuOptimizer



OptimizerDesigner

MenuOptimizer

 MenuOptimizer [Bailly et al. 2013]



Part 1 HCI & Popular Thinking
• HCI is more than just designing cool devices 
• The desktop workstation is not dead 
• The GUI (WIMP) model is not dead

Part 2 Future of Desktop & GUI

Part 3 Understand users’ behaviors

• Leveraging context-awareness of Desktop 
• Leveraging users’ expertise in GUI

• Need of data & models



Take away messages



1. Desktop workstation is not dead 

it will be more context-aware





be connected

capture more user inputs

be integrated in the environment

provide more feedback

The Future Desktop



2. GUI model is not dead 

it will leverage users’ expertise
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Immediate usable

Fluid transition from novice to expert behaviors

Aware of the expert mechanisms

The Future GUI



3. We should put efforts on

Understanding users’ behaviors 





HCI Research  
at Télécom ParisTech & CNRS
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1. Future Desktop will be more context-aware 

2. Future GUI will leverage users’ expertise

3. We should put efforts on understanding users’ behaviors


