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8. Les lois de I'interaction
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Laws of Interaction Design

» Moore’s law

» Buxton’s law

» Fitts’ law

» Hick’s law

» Steering law

» Guiard’s Kinematic chain model?
» Murphy’s law
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Bilan heuristigues

0. Manque encore des réponses

1. Respecter le format...
2. Des heuristiques a clarifier ?
3. Limites des heuristiques ?

4. Comment gérer la séveérité ?

» Visibllity of system status

» Match between system and |

» User control and freedom

» Consistency and standards

» Error prevention
» Recognition rather than recal
» Flexibility and efficiency of us

» Aesthetic and minimalist des

» Hel
and

D Users recognise, diagnc
recover from errors

» Hel

0 and documentation
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Why l[aws??
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Laws of Interaction Design

» Moore’s law

» Buxton’s law

» Fitts’ law

» Hick’s law

» Steering law

» Guiard’s Kinematic chain model?
» Murphy’s law

Aurélien Tabard — INFO3, Expérience Utilisateur — Master Architecture de I'information, ENS Lyon, Université Claude Bernard Lyon 1, ENSSIB



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. | 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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Source: http://en.wikipedia.org/wiki/File: Transistor_Count_and_Moore%27s_Law_-_2011.svg

Moore’s law illustration

Microprocessor Transistor Counts 1971-2011 & Moore’s Law
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http://en.wikipedia.org/wiki/File:Transistor_Count_and_Moore%27s_Law_-_2011.svg

Moore’s law implications

Don’t worry too much about;

» computing power
» storage capacity
» Screen resolution
» device size

» weight

» battery life (7)
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Buxton’s law

.

We've taken iOS
to a whole new level.

Mail

Calendar(—
smMs ¢

With iOS 5, we've added over 200 new features — taking a mobile operating system
that was already years ahead of anything else and moving it even further ahead.
Learn more »
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Laws of Interaction Design
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lllustration from http://sixrevisions.com/usabilityaccessibility/improving-usability-with-fitts-law/

Fitts’ law

The time to acquire a target is a function of the distance to
and width of the target.
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http://sixrevisions.com/usabilityaccessibility/improving-usability-with-fitts-law/

Fitts’ law

Distance

|
we— T =a+bloge (2L)
! t

Coefficients Width
a. Intercept
b: Slope
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From: Stu Card. Lecture on Human Information Interaction. Stanford, 2007.

Fitts’ law

Movement _ D Index of
Time (1) 1 = a+P108: (C5E D nigsicuty (i)

» Time to position mouse
proportional to Fitts’ Index
of Difficulty ID.
..e. how well can the muscles
direct the input device

» Therefore speed limit is in the ™™ 4
eye-hand system, not the
MOuse.

Time

Slope (b)

\

T=1.03 +.096 log, (D/S + .5) sec
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50 years of data

Devi s/s)

Hand 10,6
Mouse 10,4
Joysti 5
Trackb 2,9
Touch 1,6
Eyetra 13,7

[MacKenzi

2, 2 2 R E 10 16

Distance .cm)
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lllustration from http://particletree.com/features/visualizing-fittss-law/

Implications of Fitts’ law

List of Invoices| + Newinvoice

s Archive | Delete Copy || Print || Send Enter Payment | Pay Online

M 1nvoice ¥ Client Name Description

Larger targets are easier to hit
-> maximize button size

Movement time increases
(logarithmically) with distance

Infinite Target Widths at Edges

-> minimize distances oo

-> NO movement Is even better!

Infinite targets:
-> leverage screen borders

Corners are the easiest places to reach
because they have infinite dimensions.

-> |leverage corners
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http://particletree.com/features/visualizing-fittss-law/

lllustration from http://particletree.com/features/visualizing-fittss-law/

Bigger Is Not Always Better

Movement direction
{0 target

Logarithmic
improvements with size

Target Target Target
Start Start Start
1.8 7
w161 y=1.027 + 0.104x
T 1.4 4
l:S:l 1.2 <
1.0 4
(.8 e p——————
-1 0 1 2z 3 4 5 6 7

(bits)
MaCKenziIeQe\%lF&ation of Card’s Fitts’ Experiment for text s

Aurélien Tabard — INFO3, Expérience Utilisateur — Master Architecture de I'information, ENS Lyon, Université Claude Bernard Lyon 1, ENSSIB 17


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

Fitts’ law application to menu selection

Back

Forward

Reload Page

Open in Dashboard...

View Source
Save Page As...
Print Page...

T T

Pie menus (Sims)

Control menus (Maya)

=N

Polygons

-
N\
I Dynamics\w
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From http://www.asktog.com/columns/022Designed ToGiveFitts.html

Quiz

Microsoft Toolbars offer the user the option of displaying a label below each tool. Name at least one reason why labeled tools
can be accessed faster. (Assume, for this, that the user knows the tool and does not need the label just simply to identify the
tool.)

You have a palette of tools in a graphics application that consists of a matrix of 16x16-pixel icons laid out as a 2x8 array that lies
along the left-hand edge of the screen. Without moving the array from the left-hand side of the screen or changing the size of
the icons, what steps can you take to decrease the time necessary to access the average tool?

A right-handed user is known to be within 10 pixels of the exact center of a large, 1600 X 1200 screen. You will place a single-
pixel target on the screen that the user must point to exactly. List the five pixel locations on the screen that the user can access
fastest. For extra credit, list them in order from fastest to slowest access.

Microsoft offers a Taskbar which can be oriented along the top, side or bottom of the screen, enabling users to get to hidden
windows and applications. This Taskbar may either be hidden or constantly displayed. Describe at least two reasons why the
method of triggering an auto-hidden Microsoft Taskbar is grossly inefficient.

Explain why a Macintosh pull-down menu can be accessed at least five times faster than a typical Windows pull-down menu.
For extra credit, suggest at least two reasons why Microsoft made such an apparently stupid decision.

What is the bottleneck in hierarchical menus and what techniques could make that bottleneck less of a problem?
Name at least one advantage circular popup menus have over standard, linear popup menus.
What can you do to linear popup menus to better balance access time for all items?

The industrial designers let loose on the Mac have screwed up most of the keyboards by cutting their function keys in half so
the total depth of the keyboard was reduced by half a key. Why was this incredibly stupid?
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Laws of Interaction Design

» Moore’s law

» Buxton’s law
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» Steering law
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Steering law
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Steering law on curved paths

C is the path parameterized by s:

average time to navigate through the path

|
T =

= (1 _J,_ /
” (R)<— width of the path at s

experimentally fitted constants
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Steering Law applications

» Early work focused on car driving scenarios and models with
straight tunnels

» Various example tunnel shapes have been explored
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Laws of Interaction Design

» Moore’s law

» Buxton’s law

» Fitts’ law

» Steering law

» Hick’s law

» Guiard’s Kinematic chain”
» Murphy’s law
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Hick’s law

binary search strateqy

|

tme—s [ =p -log2 (n + 1)
T T

Coefficient Choices
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Hick’s law

Time taken to respond

Number of alternative stimuli
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Hick Law Examples
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http://www.hier-luebeck.de/wp-content/uploads/2010/09/StartMenueWindows7.jpg
http://www.photosophic.com/iphone_screen

INn another context...
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http://www.youtube.com/watch?v=w0hJveJ8Hp0

Laws of Interaction Design

» Moore’s law

» Buxton’s law

» Fitts’ law

» Steering law

» Hick’s law

» Guiard’s Kinematic chain
» Murphy’s law
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A human capabillity

I\
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From The Two-Handed Desktop Interface: Are We There Yet? [MacKenzie & Guiard, 2001]
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Guiard’s Kinematic Chain

“Under standard conditions, the spontaneous
writing speed of adults is reduced by some 20%
when instructions prevent the non-preferred
hand from manipulating the page”

Non-dominant hand provides a frame of reference for the

dom

» N

nan

- hand

Oon-aG

scale;

ominant hand operates at a coarse temporal and spatial

» Dominant hand operates at a fine temporal and spatial scale
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Two handed-interaction at the desktop
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From The Two-Handed Desktop Interface: Are We There Yet? [MacKenzie & Guiard, 2001]
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Application - how do people hold tablets”

Thumb Bottom  Thumb Corner Thumb Side

(TBottom) (TCorner) (Tside)
| \ | \Q | \ _____________ Dominantarm S T

(a)

Fingers Top Fingers Side O

(FToW) (FSide)/\\3 S

AN

J. Wagner, S. Huot, W. E. Mackay. BiTouch and BiPad: Designing
Bimanual Interaction for Hand-held Tablets. In CHI’12: Proceedings
of the 30th International Conference on Human Factors in
Computing Systems, ACM, May 2012.
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Murphy’s law

“Whatever can go wrong, will go wrong.”

[Edward Aloysius Murphy Jr., 1949]

“If there's more than one possible outcome of a job or task,
and one of those outcomes will result In disaster or an un-
desirable conseguence, then somebody will do it that way.”
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Implications of Murphy’s law

» Prepare for human errors, wrong input etc.

» do sanity checks in dialogs
» provide useful defaults
» make serious mistakes hard

» When building stuft, provide extra time for:

» mistakes in manufacturing
» non-functioning tools

» faulty material

» misunderstandings
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Semaines a venir

04 avril 2017 : Steven Houben

11 avril 2017 : Banalisé projet

25 avril 2017 : Présentation des projets

» 25 minutes d'exposé
» ~10-15 minutes de présentation
» ~10-15 minutes de discussion

05 mai 2017 : Examen é&crit
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