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Modeling Time Pressure Effect on Visual Search Strategy

Yoonhyung Choi
Department of Industrial Managem

The previous Adaptive Control of Thought-Rational (A

* Rohae MyungT
ent Engineering, Korea University

CT-R) cognitive architecture model has a limitation in

that it cannot accurately predict human visual search strategy, because time effect, one of important human
cognitive features, is not considered. Thus, the present study proposes ACT-R cognitive modeling that contains
the impact of time using a revised utility system in the ACT-R model. Then, the validation of the model is

performed by comparing results of the model with eye-

tracking experimental data and SEEV-T (SEEV-Time;

SEEV model which considers time effect) model in “Where’s Wally” game. The results demonstrate that the

model data fit fairly well with the eye-tracking data (2>

=0.91) and SEEV-T model (R* = 0.93). Therefore, the

modeling method which considers time effect using a revised utility system should be used in predicting the
human visual search paradigm when the available time is limited.
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Figure 1. An Example Image from “Where’s Wally” Game
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Figure 2. High Salient Regions of an Image
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Figure 3. Top Down Region of an Image
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Figure 4. Production Rules of the Model
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Figure 5. Change of Reward with the Course of Time
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Figure 9. Ratio of Gaze Duration to the Top Down Region for the
ACT-R Model, Subjects and SEEV-T Model in Each Frame
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p-value=0.0013), SEEV-T 2@ 9] A 7}¢} ACT-R 2 & A 7o
)3k r-squareZ RMSE k-2 242 0.933 4.90(y,,,,, = 0.233
+0.911 X x,,_,, p-value < 0.001)¢] Fto] 2+&H A th. r-square
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SEEV-T to the Top Down Region for Each Section
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Table 1. The Ratio of Gaze Duration to the Top Down Region
for the ACT-R Model, Subjects and SEEV-T Model in

Each Frame
Time frame ACT-R Subjects SEEV-T
Mean(std) Mean(std)

0~5s 44.4(6.60) | 34.75(23.19) 33.33
5~10s 58.3(5.80)° | 42.99(21.03) 50.00"
10~15s 55.5(7.80) | 60.46(22.50) 50.00
15~20s 44.5(6.60) | 50.96(20.17) 40.00
20~25s 36.3(8.90) | 48.69(16.48) 40.00
25~30s 70.00(6.60) | 72.1(13.51) 71.43
30~35s 87.5(5.50) | 92.29(17.24) 78.57
35~40s 91.67(5.80) | 97.31(6.02) 83.33

"Significant at the a = 0.05 level.
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Table 2. The Ratio of Gaze Duration to the Top Down Region :
Grouped by the Number of Detected Targets within
30s in Each Section

4 targets
Mean(std)
47.14(23.47)
90.36(13.63)
0.0245"

*Signiﬁcant at the a = 0.05 level.

5 targets
(std)
59.39(16.52)
97.75(3.17)
0.0016"

p-value

0~30s
30~40s

p-value

0.3229
0.5915
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Table 3. The Ratio of Gaze Duration to the Top Down Region :

Grouped by a Parameter Value in Each Frame

Time frame parameter = 10 parameter = 20

Mean(std) Mean(std)
0~5s 44.4(6.6) 44.93(7.46)
5~10s 58.3(5.8) 56.43(2.65)
10~15s 55.5(7.8) 61.09(7.9)
15~20s 44.5(6.6) 47.25(3.9)
20~25s 36.3(8.9) 43.97(9.33)
25~30s 70(6.6) 68.79(4.66)
30~35s 87.5(5.5) 84.29(9.40)
35~40s 91.67(5.8) 90.43(4.84)

"Significant at the a = 0.05 level.
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