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Gap Effect on Target Salience and Visual Search Performance

XU Xinran, GUO Xiaoya, YU Ruifeng
(Department of Industrial Engineering, Tsinghua University, Beijing 100084, China)

Abstract: The study aimed to investigate the gap effect on the salience of search target and performance in visual search
tasks considering two display polarity modes and two angle combination modes. In this study, a three-factor within-subjects
design experiment was conducted (11 gap value x 2 polarity x 2 angle combination). 18 subjects participated in this study
and completed a series of visual search tasks under different combinations of gap values, display polarity modes and angle
combination modes. The target detection probability and reaction time were measured. The results indicated that the main
effects and interaction of gap value and angle combination on target salience were significant while the main effects of gap
value and polarity on reaction time were significant. Gap effect showed significant influences on target salience and search
performance.
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Figure 1 Experimental material of positive polarity
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Figure 2 Experimental material of negative polarity
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Table 1 Descriptive statistics of the detection probability

gapfH 60°f M P 60° 1E M 14 70°F iR P 70° IEARPE
-800 0.598 0.630 0.650 0.650
—600 0.591 0.629 0.656 0.654
—400 0.629 0.632 0.711 0.684
—200 0.651 0.648 0.742 0.723
-100 0.697 0.672 0.786 0.797
0 0.711 0.691 0.804 0.833
100 0.716 0.687 0.811 0.868
200 0.748 0.733 0.846 0.852
400 0.722 0.743 0.870 0.854
600 0.709 0.672 0.854 0.832
800 0.698 0.636 0.821 0.835
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Figure 3 Trend chart of detection probability
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Table2 Repeated measures ANOVA results of
the detection probability

K H i SS MS FiH PfH
gapfi 10 0.150 0.015 16.86 0.000
etk 1 0.000 0.000 0.04 0.837
bicli 1 0.118 0.118  132.59 0.000
gapfE * it 10 0.003 0.000 0.72 0.694
gapfE* i [ 10 0.018 0.002 3.82 0.019
R A R 1 0.000 0.000 0.09 0.870
gapfE *ARPE* F 10 0.004 0.000 0.97 0.523
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Figure 4 Trend chart of response time
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Table 4 Repeated measures ANOVA results of response time

K H SS MS FiE PfE
gapfH 10 11968.1 11968  36.76  0.000
Mt 1 4759.0 4759.0 14616  0.000
M 1 437 437 134 0255
gapfE * Pt 10 391.4 39.1 1.61  0.224
gapli* M 10 350.2 35.0 144 0279
e g 1 40.2 402 1.50 0316
gaplE R PE* i BE 10 339.2 339 1.79 0215

Table 3 Descriptive statistics of response time ms

A gapfi HfH R/ME EAIDA RKMHE
60°F AR 1k -800 623 333 566 858
-600 624 370 558 891
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0 601 383 569 892

100 593 411 586 894

200 582 389 589 894
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600 584 410 611 883

800 584 403 603 891

60° IE MR P4 -800 598 375 577 880
-600 600 331 561 886
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200 546 401 601 897

400 560 418 613 895

600 554 368 608 885

800 579 371 583 885
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200 580 344 598 891

400 585 378 598 899

600 587 407 574 893

800 588 350 574 1113
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600 566 374 585 891

800 576 313 584 892
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