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Modeling HCI

Hardening HCI' [Newell & Card, 1985]

Few models actually: avallanle

One of the most common. moaels; FEltts’ law.




Fitts’ law

“.. the amplitude, the duration, ana the variaoility of
movements are interrelated....”

larger acquisition: MT = a+ blog,( %ﬂ)
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Applying Eitts™ law: examples

Devices comparison
o MNMouse, joystick [Card 1978, Epps 1986]

Limbs comparison

e finger, wrist, arm [Langolf 1976, Balakrishnan 1997]
s right hana vs. left hand [Kabbash 1993]

lechnigues comparison
s qdragging vs. pointing [Gillan 1990, MacKenzie 1993]

Infitience. of parameters
» |ag effect [Hoffimann 1992, MacKenzie 1993]

 control-aisplay. gain [Jagacinski 1978, Arnaut 1986]




Trajectory-hased tasks (1)

Involves trajectory, instead of targets

In HCI:

o moving in 3D worlds,

s drawing curves,

s Writing,

s navigating I hierarchical menus.




Trajectory-hased tasks (2)

Example: hierarchical menus

& Fichier Edition GIAIRIETiI Insertion Format Outils Dessin Fen.
Y + Diagositives
— Pla

Masque du plan
Barres d'outils... Masque du document
Regle Masque des pages de commentaires
Repéres

ighz tunnel




Hints in the literature

Freeman (1914)

H time to writel s Indepenadent
of script size

Speea/accuracy tradeoit in
lrajectory-based tasks?

[Buxten, 1987]




Sieering paradigm

A new. task paradigm: steering through. tinnels
— [ndependent variables. amplitude and normal constraint,
— dependent variable: completion time

User input Boundaries

I
foo— N

Start line End'line




Goal passing (1)

Proceaure. cross goal 1 and then goal 2




Goal passing(2)

Example: menu of the Viacintesh finaer

% Fichier Edition Affichage Insertion Format Outils Dessin Fen.

Lxample




Goall passing (3)

Result:  T=a + blogs (ﬁﬂ ) O still Fitts’ law

len subjects:

e a-=-1547 ms
o =391 ms

o 2 =0.987
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Defining a recursion...

2 goals passing
ID = log, ( %ﬂ)




Defining a recursion...

2 004ls; [passiing
ID = log, ( ﬁﬂ)

3 goals passing
ID= 2 log, (ﬁ+l)




Defining a recursion...

2 004ls [passing
ID = log, ( %ﬂ)

5 004als passing
D=2 log, (ﬁ+l)

N+1 goals passing
ID'= Nlog, (/\;A;W +1)




Defining a recursion...

2 004ls [passing
ID = log, ( %ﬂ)

5 004als passing
D=2 log, (%+1)

NFD goeals passing
iD= Nlog, (/\/A;W +1)
o0 00als passing
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Siraignt tunnel sieeriing (1)

Proceaure. cross start line, steer: through. the
patn, cross end. line
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Siraignt tunnel sieeriing (2)

Result: IF=a+ b A
ViV

Thirteen subjects:
e a=-166ms

o p =78 ms

o ¥ =0.968
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Index of Difficulty




Narrowing tunnél sieering (1)

Proceaure. cross start line, steer: through. the
patn, cross end. line
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Second decompoesition

Decomposition. of a steering task Into. a set or
elementary stralght tunnel steerng tasks




Narrowing tunnél sieering (2)

: _ A /.
Result: TT=a+b In—=
WZ_ Wl Wl

len subjects:
* a=-552 ms
o =93 ms
o ¥ =0.978

0 10 20 30 40 S50 60 70 80
Index of Difficulty




Generiic method

Generalizes the method applied for narroewing
tunnels; Integration along the patn

T.=a+bID,

IDg = VCV’—S
| ()




Spirral tunnel steering (1)

Proceadure: Cross lnner segment, steer
througn. the spiral, cross outer segmernt

S

n, W

n; influences the length
Wi Influences the width
Increase rate




Spirral tunnel steering (2)

(0 + w)b+9(0 + w)*

2w (n41)
Result: T =a + b ID (i / Przrruy—@suws ?

Eleven subjects:
s a=-115ms

o =169 ms

o ¥ =0.971

20 30 40 50
Index of Difficulty




|_ocall foerm
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Integral form: Tc=a+ blbs  ID; =

W(s)

Local form: Vv (S) = -

Vv: velocity
W, path width
7; time constant

Speed. Is proportionnal te normal. constraint




Experimental verification

Speed (pixelsims)

Speed (pinslsms)

50 &) . . MW W 3 4 45 50
Path widih |pu:-;:l:|- Path width {pixels)

apeed (pixelsims)

RO 100 [ 1] 140
FPath width (pixels)




Applications & futlre work

Periormance: comparsons

s Pevices

o [imbs

o Control/display gain

o [ransfer functions

heoretical evaluation, of input technigues

Extending the moael (curvature, 3D)




Conclusion

Viodels for trajectory/-based tasks do exist!

/ lform: To=a+b | 22
» |ntegral form; Te=a + W(s)

W (S
o [ocalform:  V/ (S)= )

Bridge between steering laws ana Fitis” law:
mathematical recursion

Numerous applications or steering laws exist




