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Effects of Different Depth 1cons on Cognitive Performance

WU lin, LU Zhang-ping, LI Ming-zhu
(Jiangsu University, Jiangsu Zhenjiang 212013, China)

ABSTRACT: This paper aims to analyze the allocation of cognitive resources to icon depth in different types of inter-
faces. Through an eye movement tracking experiment, the behavioral response data indexes were obtained when searching
for three kinds of depth icons in a single depth icon sets and a mixed depth icon sets, and the participants' subjective sat-
isfaction evaluations of each depth were collected on this basis. It was found that there are significant differences in
search quality between different depth icons. The depth of the search target was negatively correlated with the efficiency
of visual search in a single depth icon sets. In the mixed depth icon sets, the search efficiency of medium depth target icon
was the highest; There was no significant difference in terms of the effect of different depth icons on cognitive load; In
addition, the participants' subjective evaluation results of the three types of icons showed that the medium depth icons
have higher subjective satisfaction. Stimulants of graphic depth affect people's choice of search strategy. Grasping the
characteristics of individual icon design elements is as important as, paying attention to the influence of different interface
environments. Using icons of medium depth can increase the recognizability and differentiation of icons, improve the
quality of visual search, and provide a better user experience in mixed depth icon sets.
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Fig.1 Three types of depth icon
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Tab.1 Descriptive statistics results of fixation duration, fixatin count and saccade count
febr WRI ANEE PWE (msAR)  FREIRZE  bRMERNR TR IR w/MA SN
a 10 4 548.20 1971.268 623.370 3 138.04 5958.36 1249 8 447
» b, 10 6 196.90 3139.212 992.706 3951.24 8 442.56 2516 12 460
§ C; 10 7 645.50 3026.021 956.912 5480.81 9 810.19 3799 13 907
i} & 10 4 637.90 2 875.620 909.351 2 580.81 6 694.99 1 882 10 048
ii] b, 10 3926.10 2 219.569 701.889 2 338.32 5513.88 2 048 9593
(o 10 4 093.40 1 696.289 536.414 2 879.95 5306.85 2 365 7617
Bt 60 5174.67 2 781.050 359.032 4 456.25 5893.09 1249 13 907
a 10 14.20 7.584 2.398 8.78 19.62 4 26
- b, 10 18.30 9.081 2.872 11.8 24.80 9 35
Zfﬂ C 10 23.20 9.727 3.076 16.24 30.16 12 46
e & 10 16.50 12.058 3.813 7.87 25.13 8 45
% b, 10 10.80 4.367 1.381 7.68 13.92 4 20
C, 10 12.60 5.835 1.845 8.43 16.77 5 24
Bt 60 15.93 9.104 1.175 13.58 18.29 4 46
a, 10 15.60 9.046 2.860 9.13 22.07 6 35
b, 10 19.80 10.185 3.221 12.51 27.09 10 36
E C 10 25.60 10.987 3.474 17.74 33.46 12 46
% & 10 19.10 14.356 4.540 8.83 29.37 8 50
% b, 10 12.70 5.293 1.674 8.91 16.49 4 20
C, 10 14.00 7.760 2.454 8.45 19.55 4 31
Bt 60 17.80 10.515 1.358 15.08 20.52 4 50
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Tab.2 Anova results of fixation duration, fixatin count and saccade count
fabr -5 A A B ¥175 F P
) 105 586 136.1 5 21117 227 3.251 0.012
EEOLIT [A] HN 350 733 853.2 54 6 495 071.4
Bt 456319 989.3 59
) 991.933 5 198.387 2.748 0.028
BV HN 3897.8 54 72.181
Bt 4 889.733 59
) 1118.2 5 223.64 2.234 0.064
EEEIR/ €' HN 5 405.4 54 100.1
it 6 523.6 59
YRR I IR B o, K BRI AR IR EE AR R TR R A [A]

BEAL B W52, (BT R B A 2 5
(F=2.234, P=0.064, P>0.05), i@ it4rLk Kt
AL, BB S HAR B A DG . 4 b
KIN, BELURE SR ETE 6 KRR R AT 55 R
R FEAAM R A S, WK 4, FER—IRES
TR UREE EIFREE T, FHECEE I R BN 75 246 9 B 2 1)
FORECA e 2 Hin b5 o

50 - BRI
— HEPREK

40

30

g

20

10

0 L 1 1 1 1 1

a a b, b, Cy C
WA

Kl 4 BERUCEBORA IR L

Fig.4 Comparison of fixation count and saccade count
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Tab.3 Subjective satisfaction evaluation
b F= eI MRE B {E T THE fi 22 PSSR TR BR B/ME ERIE
a 35 451 1.502 0.254 4.00 5.03 1 7
by 35 5.83 1.098 0.186 5.45 6.21 3 7
c 35 5.00 1.306 0.221 4.55 5.45 2 7
RS a 35 4.80 1.677 0.283 4.22 5.38 1 7
b, 35 5.26 1.314 0.222 4.81 5.71 2 7
c 35 5.34 1.110 0.188 4.96 5.72 2 7
Bt 210 5.12 1.399 0.097 4.93 5.31 1 7
a 35 4.43 1.420 0.240 3.94 4.92 1 7
by 35 5.71 1.202 0.203 5.30 6.13 3 7
c 35 5.11 1.231 0.208 4.69 5.54 2 7
P e 72 a 35 4.66 1.571 0.266 4.12 5.20 1 7
b, 35 5.23 1.165 0.197 4.83 5.63 3 7
c 35 451 1.502 0.254 4.00 5.03 1 7
Bt 210 4.94 1.416 0.098 4.75 5.14 1 7
a 35 5.03 1.654 0.280 4.46 5.60 2 7
b, 35 6.29 0.957 0.162 5.96 6.61 4 7
c 35 5.91 1.292 0.218 5.47 6.36 3 7
PR FESE a 35 451 1.597 0.270 3.97 5.06 1 7
b, 35 6.17 1.071 0.181 5.80 6.54 3 7
C 35 4.43 1.420 0.240 3.94 4.92 1 7
Bat 210 5.39 1.544 0.107 5.18 5.60 1 7
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