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Summary 
�  Some examples of  bad interfaces 

�  A history of  human-machine interaction 

�  Designing interfaces for users 

�  Ergonomic design rules 

�  Fun exercise 
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Badly designed 
systems 
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Exemple : Signalling 
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Exemple : Signalling 
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�  Car park payment machine at machine at Tullamarine 
airport, Melbourne, Australia. 

�  Intuiative, easy to use? An assistant was employed for 1 
year to help people use this machine!  

9 



10 



11 



How poor web interface design can affect the number 
of  web site visits (2012) 
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The Mont Saint Odile catastrophy 



The Mont Saint Odile 
catastrophy 

�  In 1992, 20th January an Airbus A-320 
from Lyon to Strasbourg crashed 
�  87 people died, 9 survived 

�  In 1997 a verdict of  “homicide and 
unintentional injury” was passed. The 
cause….”a bad ergonomic design of  the 
flight decent interface” 

�  Pilot confusion – difficult to differentiate 
between 2 numbers that were concerned 
with radically different functions 
�  Mode FPA – Flight Path Angle (the angle of  

descent) 

�  Mode VS – Vertical Speed of  descent 
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The Mont Saint Odile catastrophy 
�  The pilot programmed a value of  33 the on-board computer, via the 

interface, believing that he was in FPA, but he was in VS mode…  

�  Instead of  programming a decent angle of  3,3° (FPA), he actually 
programmed the speed of  descent  at 3 300 feet/mn (16.7 m/s) 

�  The plane entered a rapid speed of  descent, nearly four times faster 
than it should have been (3 300 feet/minute instead of 800–900 feet/
minute (4 to 4.5 m/s) 
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The Mont Saint Odile 
catastrophy 

�  Ergonomic errors 
�  Poor visibility of  the different modes, 

�  No Visual clues 
�  No decimal units (3.3 vs. 3300) 
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Sometimes 
interfaces that 
are too 
consistent 
lead to 
mistakes.. 



Example : coffee machines 
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Example: coffee machines… 
�  What is your ‘mental model’ of a coffee machine? 
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Insert coins 

Choose drink 

then 

Insert coins 

Choose drink 

then OR 



Risks associated with a bad 
interface 

�  Rejection of  the software by the users  

�  Increased cost of  training 

�  Loss of  productivity (due to hesitations, constantly referring 
to user manuals) 

�  Incomplete use of  all parts of  the software 

�  Increased cost of  maintenance (evolution of  the interface) 

�  Loss of  company’s credibility (acquire bad reputation, 
dissatisfied clients) 

�  …even loss of  life… 
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Human-Machine 
Interaction - History 
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1945-1960 
�  Limited input and output devices 

�  Card readers/Punch cards 

�  Dashboards (lights) 

�  Basic printers 

�  Input languages depend on the machine 

�  Almost non-existent interface  

�  Computer use reserved for experts 

�  Predominately command-line interfaces  

21 



1960 - 1980: “modern” 
computers 

�  New input and output devices  

�  1963: Graphical displays, optical pens  

�  1968: First mice 

�  1980: applications for everyone  

 (not just experts) 

22 Xerox 8010 Star   Apple Lisa  Macintosh  Windows 3.0 
1981    1982   1984   1990   



1970s - 1980s 
�  More convivial systems, easier to 

understand and use  

�  Graphical User Interfaces (GUI) 
and WIMP approach (Window 
Icon Menu Pointer)  

�  WYSIWYG (What You See Is What 
You Get) 

�  “Print Preview” 
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1970s - 1980s 

�  “Direct 
Manipulation”: no 
need for syntactly  
correct commands 

� Direct Action on the 
objects represented 
on the screen 

� No Syntax: limit 
errors 

� Object Visibility and 
rapid feedback from 
actions  

� Transparent Interface 
(desktop metaphor) 

� Reversibility of 
Actions 24 



Interface evolution 

�  Move towards visualisation of  information  

�  3D visualisation 

�  3D printers  

�  Sound  
�  Text to speech 
�  Speech to text 
�  Spatial sound, related to temporal events or actions 

�  Sound in front of  you, events or actions to do 
�  Sound behind you, past events or  

�  Tactile feedback 
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Information Visualisation 
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Interface evolutions 

Input devices  
�  Keyboards (Azerty, Qwerty, Dvorak)  

�  Mice, trackerball, joystick, touchpad 

�  Voice recognition  

�  Touch screens  
�  2D : tactile screens, light pens 

� Handwriting recognition  

�  3D : position and direction sensors 
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Interface evolutions 
�  Multimedia 

�  Combining data types and supports  
�  Text, graphics, animation, sound, video  

�  Multimodality 
�  Combining input modes  
�  2 handed interaction 
�  “Put it here” 
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Put it here 



Interface evolutions 
�  Virtual reality  

�  A simulation environment in which the subject has the 
impression to be present (avatar) 

�  Immersion in a 3D world  

�  Augmented and mixed reality 
�  Merging the real world with a virtual image in real 

time  

�  Pokémon Go (but limited interaction!) 
https://www.youtube.com/watch?v=DSGDLgZsYUc 

http://www.youtube.com/watch?v=tnRJaHZH9lo 
 

�  Diminished reality 
�  Deleting an element in the real world in real time 
�  https://www.youtube.com/watch?

v=DGNtUeNiwBM 
�  http://diminishedreality.com/ 
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Interface evolutions 
�  Tangible Interfaces  

�  Associating both real and digital objects for easy and intuitive 
interaction. 
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https://www.youtube.com/watch?
v=4YHxi9Q0jKA 



Interface evolutions 
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Interface evolutions 
�  Brain-Computer Interfaces 

(For gaming) 
https://www.youtube.com/watch?v=5Y_clGGoO4Y 

(for robotic control) 

https://www.youtube.com/watch?v=QRt8QCx3BCo 

 

32 



Technology centred vs 
user centred 
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Take into account the user 
�  Technology-centered approach 

�  Centered on the machine and its possibilities   

�  The user MUST adapt to the machine 

�  Human-centered approach  
�  Centered on the human’s needs  

�  The machine MUST adapt to the user 34 



HCI 
– Analyze target user communities 

Users are very diverse  

HMI design must start by taking into account the targeted 
user population  

User Characteristics 
�  Physical differences 

�  Age 

�  Handicaps  

�  Knowledge and experience 
�  In the domain (novice, expert, etc.) 

�  In computing and with the system (occasional or daily user) 
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�  The match between users’ characteristics (memory, 
perceptions, customs, skills, age, expectations, 
etc.) and: 
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User profiling 

�  Novice and first time: anxious, need 
reassurance in order to help the learning 
process  
�  Limit the number of  actions and concepts 

�  Ensure informative feedback 

�  Provide intuitive user manuals 

�  Step-by-step walkthroughs 

�  Contextual help 

�  Occasional users: global knowledge pf  
the system, but difficulty in recalling the 
various system functionalities and their 
whereabouts  
�  Consistent interface and good organisation of  menus  

�  Prevent errors in order to encourage exploring the 
functionalities  

�  On-line help and well organised reference manuals 37 



User profiling 
�  Expert users: excellent knowledge 

of  the domain, the tasks to do and 
the interface. Main priorities are 
efficiency and speed. 
�  Keyboard shortcuts 
�  Command lines 

�  Creation of  macros 
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– Analyze target user 
communities 

�  Characteristics  
�  Preferred representation mode - visual/textual, auditive;  
�  Preferred reasoning mode: analytic/synthetic…  

�  Socio-cultural characteristics 
�  Direction of  writing (right to left, left to right, top to bottom) 
�  Date format (USA, versus European) 
�  Significance of  colours or icons 

�  The HMI dilemma: design for all 
�  Software is intended to be used for a wide variety of  users 
BUT users are different! 
à design flexible interfaces 
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Design rules 
 

The 8 GOLDEN RULES of  Ben Shneiderman 

 

Norman’s 7 Principes 

 

Nielsen’s 10 heuristics 
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1. Consistency 
There are several types of  consistency: 

�  Consistency in the sequence of  actions 

�  Consistency in the vocabulary used 

�  Consistency in the presentation (fonts, colours, etc.) 

�  Example: consistent menus and icons between Microsoft office 
products, Word and Excel 
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2. Enable expert users to use 
shortcuts 

 
Expert users want to 

reduce the number of  
interactions and to 
increase the pace of  
interaction. 
Abbreviations, function 
keys, hidden 
commands, and macro 
facilities 
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3. Offer informative feedback 
For every user action, there should be some system feedback.  

�  The feedback should be proportional to the action  

�  For frequent and minor actions, the response can be modest, (e.g. 
message in the tool bar, or at the bottom of  the screen) 

�  For infrequent and major actions, the response should be more 
substantial.(e.g. message in a pop-up) 
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4. Offer simple error handling 
�  Deactivate invalid options 

�  Constrain field formats (dates, etc.) or give the 
expected value (lists) 

�  Warn users of  irreversible actions 

�  Place the message where the user can see it 

�  Don’t condemn the user for their error 

�  Avoid technical terms if  possible 
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5. Permit easy reversal of actions 
Reduces anxiety, since the user knows that errors can be 

undone;  

 It encourages exploration of  unfamiliar options.  
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6. Reduce short term memory load 
Humans have limited short term memory 

 We are capable of  retaining 7 (plus or minus 2) items of  
information in our short term memory at a time (George 
Miller, 1956) 

 We are easily distracted!. 
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Reduce short term memory load 
 

 

“3 click rule” – an unofficial web design rule. The user should be able 
to find any information with no more than 3 mouse clicks 
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Reduce cognitive overload! 
 

Information density 
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7. Guidance – legibility 
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Example of a Z scan 

Most 
expensive 
zone 
 

Free zone 
 
 
 

Cheap 
paying 
zone 
 
 
 
 
 
 
 
 
 



Guidance – legibility 
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Very visible zone, but not accessible 

Very visible zone and accessible 
 
 

visible zone and 
very accessible 
 
 

visible zone and 
very accessible 
 
 

Limited visibility and accessibility 

Recommendations (occidental culture): 
Titles at the top to the left 
Work zone in the middle of the screen/window 

Visibility and accessibility zones of a screen 



Guidance – legibility  
Colours 
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Fun exercise 
Find 5 bad points about this design (actually around 
15 things wrong with it!) 
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