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Human Computer “Communicatio

Asymmetry (R.J.K. Jacob, 1990-93)J L
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Enabling multi-modal interaction

Increasing computing power
Speech recognition
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The Bright Puplil Effect

On-axis IR produces a bright pupil |

a Camera

IR source
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How - The Dark Pupil Effect

The off-axis IR produces a dark ,OLJI,I '

B Camera

(off axis)




Dual light source gaze trackin




Pupil Detection




Gaze for Pointing?

A classic topic:
e “What you |OOK at Is wnat yOU

— J.L. Levine 1981

— C. Ware and Mikaelain 1987

— R J.K Jacob-1990

Why gaze pointiﬁg?
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Difficulties with Gaze Pointing

Eye tracking not precise
 Measurement error LL
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Difficulties with Gaze Pointing

How to do buttons (click)f ?

e Blink - often subconsc

o Dwell time - continuoLl
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Difficulties with Gaze Pointing

Unnatural model: J
* eye - perception organ, driven by mind and wo
—* hand - manipulation-(motor) é%rgan
~ s gaze pointing - loading p A ptual channel with
motor tasks
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Utilize Eye Gaze Implicitly?

Combining hand and eye mm)fu nt
Reposition (warp) cursor by g Qe
. Hand remains to be J:ontr ) device

[
(fine movement and selection )
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reportéd by eye anywhere within the
tracker circle with 95%
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When to warp?

Every large saccade

» pre-intent, “liberal”, proactive

e possible distraction L
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Potential Benefits of MAGIC pointing

Reduce manual stress and fatIM/Js
Manual precision JJ

- More natural interaction model
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Pilot experiment

Difficult: every thing has

fo go ‘i

Imperfect tracking ﬁsysfr
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Experimental Design

Two target size - 20 vs. 60 pi)jfL
Three distances - 200%5

. Three pointing dire ctiH
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Trial completion time

é

O manual

0.8 7 B conservative
A liberal

session 1 session 2
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O/

O Manual: 3.2 bps
B Conservative: 4.5 bps
A Liberal: 4.7 bps
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Other observations

L i
$20 prize claimed with magic MB hniq
User’s subjective experience

» rated both magic teclﬂ/#i ues higher than
manual (1.5 and 3.5 j} 5 to +5? le)
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What can we conclude?

Reduced fatigue (less manual vujrk)

More precise than traditional gcJaQe
pointing (’smailTarget} L

More practicalgl an traditional
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There 1s more ......
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What If computer can “see”

Can computer know user “inte

More efficient and effective H&%ﬁ%

. What if the computer Asee the
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