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Research Question

What observable behaviors indicate interest?

Recent work on eye tracking:

Inferring Relevance from Eye Movements Challenge
2005 (Salojarvi et al.)

Eye-tracking on WWW search (Granka et al. 2004)

Machine learning to infer interest from eye-movement
(Puolamaki et al. 2005)



Quantifying Interest

 Eye movement indicates visual interest

?

» Visual interest = cognitive interest
Reasonable for complex tasks (Rayner, K. 1998)

» Topical relevance as surrogate for interest



Congressional Research Service, “Terrorist Capabilities for
Cyberattack: Overview and Policy Issues” (18-screens)

“What are some of the
complications in linking
cybercrime with terrorism?”

10 minute allotted time

Independent assessors for ground truth




Example (ISCAN ETL-500, Dell 1280x1024 197 LCD)
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Palastam-based orggmeahon allegedly hnked to Muskms of Amenca; Jamaat al Tabhgh, an Islamic messionary orgamzation, and, the Amencan
Dar Al Tslam Movenent

»

s X

X

4 k4
The pROpogiion of pybepenme thafCan be x'hre)r(tl_‘.-'mr f:-'h;p:ﬂ;r attnbuded to T"Frr-'-gm 15 f"-tﬂi)gult to -'Jﬁrmmt For rﬁani‘[‘-lr,*-rgmmtd crimanals

use uﬂ';:uj)jﬂbm re e by by qi,e mowement of Money mternatonally. Where cromnats and terroMsts work togesher e & ohonse
Froups Mg be Eivexn special Ea.n'ungun.n corfbuter Mtware, of Menﬁh?emg’.‘k: facﬂmt?‘t’%‘rmmurﬁcationgﬁiro the Internet In-house Bnancial

speciabsi and expenenced adws¥eg may Alse If.ﬁvﬁﬁglyx of soﬁﬁﬁm':s w&uﬁﬁmgﬁ. ﬁ whercriminals evade thescrutmy™f b ks regulators
and mf omal mvestigators. These repgriedly may mchylegaccountants, bMik employees in offshore zonespnd nnagor Bnanggal centers who
:1# of !I'.I;E.‘r’ ngt ;]S") be trronsts or suppagve of the pobhical motives of ther chents

x . X x® ) ) ® ]
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Independent Variables

Rank paragraphs based on eye tracking features
« Number of fixations
* Position-normalized number of fixations
 Number of inter-section regressions
« Amount of note-taking (regress from question/answer)
« Fixation duration
* Pupil size

Rank based on term overlap with typed answer
Lucene (hitp://lucene.apache.orq)




Dependent Variable: Ranking Quality

User A Judge 1 User A Judg@
Rank ParalD Score Precision Rank ParalD Score Precision
1 5 = v 1.00 1 5 === v 1.00

2 3 == v 1.00 2 3 ===

3 2 3 2 o

4 10 oo 4 10 oo

5 7 == v 0.60 5 /7 == v 0.40
6 4 == 6 4 =

7 6 == v 057 7 6 o= v 0.43
8 8 == 8 8 ==

9 9 == 9 9 ==

10 1 — v 0.50 10 1 — v 0.40

Average Precision: 0.73 Average Precision: 0.55



—— Fixations
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——Term overlap — Fixations
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Combination of Evidence

ParalD Fixations Term Overlap Max Score Rank ParalD Max Score

1 [ — — 1 6 —

2 m — — 2 8 —

3 — == E— 3 2 E—

4 [— — [ 4 3 —

5 | [ | 5 5 |

6 E— ) — 6 1 =

8 == — — 8 10 =

9 — — — 9 9 —

10 == = = 10 7 ==




—— Combination ——Term overlap —— Fixations
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Conclusions

Fixations are useful indicators of interest
Additional measures could improve evidence combination

Term overlap yields complementary evidence
Noticeable improvement for half the assessors

Next: more documents, more gquestion types
The results of this study are suggestive, not conclusive



Future work

Standoff eye tracking
Fatigue, discomfort from head-mounted eye-tracker
Consistent calibration is challenging/time-consuming
Tobii desk-mounted eye-tracker should improve this

Additional independent variables
Reading speed
Document style
A priori interest/knowledge
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