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8. Les lois de l’interaction 
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Rappels des dernières séances
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Collecte initiale 
d’information Études d’usage Génération 

de concepts Prototypage

Évaluation
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Réponse aux questions

1. C’est quoi le t-statistic dans plot.ly ? 
‣C’est une valeur intermédiaire  

pour calculer la p-value 

2. Peut on utiliser Axure pour le projet ? 
‣oui MAIS vous ne serez pas évalués  

sur la qualité des écrans,  
‣L’évaluation portera sur vos propositions 

globales, le scénario et l’enchainement 
des interactions…
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http://plot.ly


Aurélien Tabard – INF03, Expérience Utilisateur – Master Architecture de l’information, ENS Lyon, Université Claude Bernard Lyon 1, ENSSIB

Les lois de l’interaction

‣La loi de Moore 
‣La loi de Buxton 
‣La loi de Fitts 
‣La loi de direction (Steering law) 
‣La loi de Hick  
‣La loi de Murphy
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Moore’s law

“The complexity for minimum component costs has increased 
at a rate of roughly a factor of two per year… Certainly over the 
short term this rate can be expected to continue, if not to increase. 
Over the longer term, the rate of increase is a bit more uncertain, 
although there is no reason to believe it will not remain nearly 
constant for at least 10 years. That means by 1975, the number of 
components per integrated circuit for minimum cost will be 65,000. 
I believe that such a large circuit can be built on a single wafer.” 
[Moore, Gordon E. (1965). "Cramming more components onto integrated circuits". 
Electronics, Volume 38, Number 8, April 19, 1965.]
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La loi de Moore
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Source: http://en.wikipedia.org/wiki/File:Transistor_Count_and_Moore%27s_Law_-_2011.svg

http://en.wikipedia.org/wiki/File:Transistor_Count_and_Moore%27s_Law_-_2011.svg
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Les conséquences de la loi de Moore 

Ne pas trop s’inquiéter de : 
‣ la puissance de calcul 
‣ la capacité de stockage 
‣ la résolution des écrans 
‣ la taille des dispositifs 
‣ le poids des dispositifs 
‣ la durée de vie des batteries (?)
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Les lois de l’interaction

‣La loi de Moore 
‣La loi de Buxton 
‣La loi de Fitts 
‣La loi de direction (Steering law) 
‣La loi de Hick  
‣La loi de Murphy
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La loi de Buxton
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Les lois de l’interaction

‣La loi de Moore 
‣La loi de Buxton 
‣La loi de Fitts 
‣La loi de direction (Steering law) 
‣La loi de Hick  
‣La loi de Murphy
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La loi de Fitts

Le temps pour atteindre une cible est fonction de la 
distance et de la largeur de la cible 

11

Illustration http://sixrevisions.com/usabilityaccessibility/improving-usability-with-fitts-law/

http://sixrevisions.com/usabilityaccessibility/improving-usability-with-fitts-law/
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La loi de Fitts
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inspiré de Stu Card. Lecture on Human Information Interaction.  Stanford, 2007.
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Conséquence de la loi de Fitts’

On peut calculer un index  
de performance (IP) par dispositif 

IP = ID/MT  (bits/s)
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MT = a+ b log2 (
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W
+1)

inspiré de Stu Card. Lecture on Human Information Interaction.  Stanford, 2007.
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50 ans de données
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Device Study IP (bits/s)
Hand Fitts (1954) 10,6

Mouse Card, English, & Burr (1978) 10,4

Joystick Card, English, & Burr (1978) 5

Trackball Epps (1986) 2,9

Touchpad Epps (1986) 1,6

Eyetracker Ware & Mikaelian (1987) 13,7

[MacKenzie, 1992] Fitts’ Law as a research and design tool in human computer interaction.

Inspiré de S. Klemmer CS376-2006
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Les conséquences de la loi de Fitts

Les cibles plus grandes sont  
plus faciles à atteindre 
-> maximiser la taille des boutons 
Le temps de mouvement  
augmente avec la distance 
-> minimiser les distances  
-> éviter les mouvements 
Cibles infinies 
-> utiliser les bords de l’écran  
-> utiliser les coins de l’écran
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Illustration de http://particletree.com/features/visualizing-fittss-law/

http://particletree.com/features/visualizing-fittss-law/
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Plus grand mais pas toujours mieux

La direction du  
mouvement a son  
importance 

Les améliorations 
sont logarithmiques
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MacKenzie revaluation of Card’s Fitts’ Experiment for text selection

Illustration de http://particletree.com/features/visualizing-fittss-law/

http://particletree.com/features/visualizing-fittss-law/
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Applications de la loi de Fitts

‣Menus  
‣Coins actifs (OS divers) 
‣Tailles conseillées de boutons  

dans les guides d’OS. 

Plus : voir Fitts’s Law sur Ask Tog  
http://asktog.com/atc/principles-of-interaction-design/ 
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Control menus (Maya)

Le ruban (MS Office)

http://asktog.com/atc/principles-of-interaction-design/
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Les lois de l’interaction

‣La loi de Moore 
‣La loi de Buxton 
‣La loi de Fitts 
‣La loi de direction (Steering law) 
‣La loi de Hick  
‣La loi de Murphy
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Loi de direction (Steering law)

Intuition : Fitts répété une séquence  
de n fois sur des cibles minuscules

19
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Loi de direction sur des courbes

C est le chemin de paramètre s

20

Temps pour naviguer au travers du chemin

Procedure and design
Ten subjects participated in this experiment. The design and
procedure of the experiment was the same as for experiment
2. Parameters were set as follows: 1 = 20, 30, 40, 50; 2
= 8; = 250, 500, 750, 1000.

Results
As shown in Figure 8, the completion time of the successful
trials and index of difficulty for the narrowing tunnel steering
task once again forms a linear relationship as follows:

532 93 with: 2 0 978 (11)
Due to the high constraint on the right end of the tunnel, high
error rate occurred in all conditions. The average error rate
is close to 18%.
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Figure 8: Scatter-plot of the MT-ID relationship for
the narrowing tunnel task

A GENERIC APPROACH: DEFINING A GLOBAL LAW
The narrowing tunnel study brought the new concept of inte-
grating the inverse of the path width along the trajectory. We
believe that this approach is generic, that is to say that it is
possible to propose an extension of this method to complex
paths such as the one shown in Figure 9.

(C)

s

ds
W(s)

Figure 9: Integrating along a curve

To establish a generic formula, we introduced the curvilinear
abscissa as the integration variable: if is a curved path,
we define the index of difficulty for steering through this
path as the sum along the curve of the elementary indexes of
difficulty. We thus obtain the generic expression of :

(12)

Our hypothesis was then that the time to steer through is
linearly related to , that is:

(13)

where and are constants. This formula is a generalization
of the cases presented earlier, which can be deduced from it.
As an example, let us consider the horizontal steering task
corresponding to experiment 2. In this case, is constant
and equal to , so that equation 13 gives:

1 (14)

which is equation 7 found in experiment 2.

EXPERIMENT 4: SPIRAL TUNNEL
In order to test our method for complex paths, we studied a
new configuration, the spiral tunnel, such as that shown in
Figure 10. Subjects were asked to draw a line from the center
to the end of the spiral.

Figure 10: An instance of spiral

We defined a set of spirals 0 by varying two
parameters: is the parameter influencing the increase of
the width of the spiral; stands for the number of “turns”
of the spiral. Figure 10 shows an example of such a spiral,

2 15.

The equation of in polar coordinates is:

3 with: 2 2 1 (15)

This set of spirals has been chosen to guarantee that the width
of the path will vary significantly.

Our goal here is to predict the difficulty for steering these
spirals. To apply the previous method, we must determine
both the curvilinear abscissa function of and the width of
the path for any .

A good approximation for the width of the path for a given
angle is:

2 3 3 (16)

and it can be proven that:

6 9 4 (17)

We can then apply Equation 12 and make a summation of
elementary s, and obtain:

2 1

2

6 9 4

2 3 3 (18)

largeur du chemin en s
Coefficients
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Conséquences

Choix de largeur de menus 
Élargissement artificiel des menus (démo).

21
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Les lois de l’interaction

‣La loi de Moore 
‣La loi de Buxton 
‣La loi de Fitts 
‣La loi de direction (Steering law) 
‣La loi de Hick  
‣La loi de Murphy
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Exemple
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http://www.hier-luebeck.de/wp-content/uploads/2010/09/StartMenueWindows7.jpg

http://www.photosophic.com/iphone_screen

http://www.hier-luebeck.de/wp-content/uploads/2010/09/StartMenueWindows7.jpg
http://www.photosophic.com/iphone_screen
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Loi de Hick

24

T = b · log₂ (n + 1)temps

Coefficient Choix

stratégie de recherche binaire
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Loi de Hick
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Dans un autre contexte…
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http://www.youtube.com/watch?v=w0hJveJ8Hp0

http://www.youtube.com/watch?v=w0hJveJ8Hp0
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Les lois de l’interaction

‣La loi de Moore 
‣La loi de Buxton 
‣La loi de Fitts 
‣La loi de direction (Steering law) 
‣La loi de Hick  
‣La loi de Murphy
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La loi de Murphy

“Whatever can go wrong, will go wrong.”

28

[Edward Aloysius Murphy Jr., 1949]
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Conséquences

Prendre en considération les erreurs (seamful design) 
‣humaines et matérielles 
‣ vérifier les messages 
‣ fournir de bons paramètres par défaut 
‣ faire en sortes que les erreurs graves soient difficiles à faire. 

En construisant prendre en compte : 
‣ les problèmes de production 
‣ les outils non fonctionnels 
‣ le materiel qui ne marche pas 
‣ les incompréhensions
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La semaine prochaine

Options : 
1. Questions réponses sur tous les cours du semestre 

2. Cours sur les principes de base du design graphique 
‣grille 
‣couleurs 
‣ typographie 

3. Autres suggestions
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Semaines suivantes

15 avril 2015 : vacances  
22 avril 2015 : examen oral 
29 avril 2015 : présentation des projets 
‣20-30 minutes d'exposé  
‣5-10 minutes de présentation  
‣~15 minutes de discussion
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