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ABSTRACT

Objective: The aim of this study is to predict human visual target search using ACT-R cognitive architecture in real scene

images. Background: Human uses both the method of bottom-up and top-down process at the same time using characteristics

of image itself and knowledge about images. Modeling of human visual search also needs to include both processes. Method:

In this study, visual target object search performance in real scene images was analyzed comparing experimental data and

result of ACT-R model. 10 students participated in this experiment and the model was simulated ten times. This experiment

was conducted in two conditions, indoor images and outdoor images. The ACT-R model considering the first saccade region

through calculating the saliency map and spatial layout was established. Proposed model in this study used the guide of visual

search and adopted visual search strategies according to the guide. Results: In the analysis results, no significant difference

on performance time between model prediction and empirical data was found. Conclusion: The proposed ACT-R model is

able to predict the human visual search process in real scene images using salience map and spatial layout. Application:

This study is useful in conducting model-based evaluation in visual search, particularly in real images. Also, this study is

able to adopt in diverse image processing program such as helper of the visually impaired.
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2. Related Works

2.1 Visual search
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Figure 1. Diagram of the experiment
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4. Model Development
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Figure 3. Process of ACT-R model

5. Results
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Table 1. Comparison of performance time in outdoor image

Image | Model Avg. Model Data Avg. Data
No. (msec) STD (msec) STD
1 1,564 89.0 1,525 110.5
2" 1,023 313 1,225 61.6
3 1,493 313 1,477 97.8
4 953 39.2 1,086 23.8
5 1,141 50.2 1,136 76.7
6 1,595 96.7 1,632 2133
7 1,399 384 1,330 58.9
8" 1,376 70.5 1,133 58.0
9 1,399 52.0 1,337 50.0
10 1,282 89.0 1,288 30.1
11 1,423 39.2 1,407 52.0
12 1,423 722 1,304 53.9
13 1,634 94.0 1,596 82.8
14 1,916 52.0 1,973 190.9
15 2,198 313 2,234 142.4
16 1,963 313 2,115 137.8
17 1,864 502 1,655 70.8
18 2,571 36.2 2,752 295.8
19 2,357 52.0 2,254 272.6
20 2,146 392 2,186 197.5
*p-value < 0.05

Table 2. Comparison of performance time in indoor image

Image | Model Avg. Model Data Avg. Data
No. (msec) STD (msec) STD
1 1,117 313 1,077 102.6
2" 1,235 78.7 1,013 17.1
3 1,070 783 1,010 40.6
4 1,211 87.2 1,017 274
5 1,235 612 1,186 1143
6 1,376 612 1,378 121.6
7" 878 234 8,04 38.1
8 951 26.0 911 40.0
9 1,282 89.0 1,225 75.7
10° 934 52.0 820 39.4
11 1211 52.0 1,121 66.1
12 992 43.1 965 66.8
13 953 39.2 939 415
14 1,015 53.1 936 329
15 1,282 65.1 1,226 67.8
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Table 2. Comparison of performance time in indoor image

(Continued)
Image | Model Avg. Model Data Avg. Data
No. (msec) STD (msec) STD
16 1,211 62.7 1,127 73.6
17 1,587 313 1,541 121.0
18 1,393 36.1 1,318 98.1
19 1,294 56.1 1,232 53.1
20 2,527 76.8 2,471 118.6
* p-value < 0.05

8 R*Z Atebala, Aekst gs-o] xS Agslr] S8
RMSE (Root Mean Square Error) & AT 3784
o] A3} wpg 0wl 9] - R* - 0.949 (RMSE=99.5)
olar, A ojulx]9] AH¢- 0.979(RMSE=54.1)2 T2
& #t T EAS dolE el w2 dHATE sl
velgth(Figure 4, Figure 5). ©]2 £33 ACT-R 24d9]
AA 73 A7V 7 A 78 ATeA] 9438 B
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Figure 4. Graph of the results of outdoor image
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Figure 5. Graph of the results of indoor image
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Figure 6. Performance time of outdoor image
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Figure 7. Performance time of indoor image

6. Discussion
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Figure 8. Examples of outdoor images(#4, #17)
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7. Conclusion
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