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Gaze-based interaction robust for unwante interaction
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DTD Detection Intent Prediction
Collect gaze data for dwell-time Calculate features with
timestamp —” window size of gaze datas
gaze coordinates (left, right) (x, y) See Section 6.2
pupil diameter (left, right)
1g If sys1em v
detects dwell

Calculate dispersion of
gaze coordinates

dwell detected when dispersion is
smaller than threshold

Predict user s intent
binary clasification

« intent to select
« intent not to select

Target Selection

Calculate centroid of
——— gaze coordinates

centroid (x, y)

v

Perform selection on
centroid (x, y)

If intent is
to select
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Features | Numbers
plus, minus, absolute, and all (19) values of average, standard deviation (SD), 80
changes in x, y, diffy, and pupil amplitude, skewness, kurtosis (4%x4x5)
durations of saccades, durations of fixations, average, first value, last value, 35
distances of saccades, distances of fixations, last value minus first value, (5x7)
velocities of saccades minimum value, max value, amplitude
1st value, 19th value 12
Ch in x, y, diffy, and il . ’ ’
anges In X, y, Gttty anc pupl difference between 19th and 1st values | (4X3)
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(a) Home display

(b) Content display
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When any target is selected,
> labeling form is displayed
keys before action
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Dwell Selection

a1) Searching a target
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Head-gaze selection
a2) Searching a target b2) Dwelling on the “Info” button c2) Display is shown d2) Dwelling on the “X” button  e2) Display is closed

5 DTD-ML T % Virtual Reality S \Z#6 L7z A > ¥ 7 = —Z [3]

WCHEHTREE T 572000 BZ2T>Tw5b
(45) [3]s

T/, BICEOD LG E V72 %
MBI LTS, BURBIEZAT) 2Th R vhrD
2MHEOBX DA RETH 505, Bz, Z
Nx 3fELL OB E BT 5 Evo72tdtR D
MEfd 5. CoLE, BIEERZTTIEZ%R K
THERHIRDR S 2 E M RET L LT,
EohbA vy 57y aryDUREENIEID L
ZZ2ho bHLAAINLOYUBIEF YL VIV
TWNETEH LD, KWIRIZBIT 5 FEERGE,
BEERE R ENSHBOMEIC L HET 5 &%
AT\,

RESbEL il

[a] Robert J.K. Jacob. 1990. What You Look at is
What You Get: Eye Movement-based Interaction
Techniques. In Proceeding CHI 1990, 11-18.

[b] Martez E. Mott et al. 2017. Improving Dwell-

Based Gaze Typing with Dynamic, Cascading Dwell
Times. In Proceedings CHI 2017), 2558-2570.

[RHEEICLDRRORR, #WXE L]

COBERARRDR, LR, EBHESOKER. R B X O

PHA & & ICRRT B BERLIC LD CERIETIL. 45 28
BAYETIT4TYATAEYT MY 2 TIZHT
57— ay 7 PRS%E, Article 15, 6 pages.
7 by TS, 2020 4R 12 ) (R &, O
3EH)

. Toshiya Isomoto, Shota Yamanaka, Buntarou

Shizuki. Dwell Selection with ML-based Intent
Prediction Using Only Gaze Data. Proceedings of the
ACM on Interactive, Mobile, Wearable and
Ubiquitous Technologies, Vol. 6, No. 3, Article 120,
September 2022 (Feiff &, FsCik)

. Toshiva Isomoto, Shota Yamanaka, Buntarou

Shizuki. Interaction Design of Dwell Selection
Toward Gaze-based AR/VR Interaction. Proceed-
ings of the 2022 ACM Symposium on Eye Tracking
Research & Applications, Article No.: 39, 2 pages,
June 2022 (FFft &, KA Y 5E)



