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Abstract

Objective: This study aims to explore the impact of background complexity and the number of search
targets on visual search trajectories during dynamic visual search processes. Methods: Thirty-one
participants were recruited, and their eye movement data were collected using an eye tracker during
single-target, dual-target, and triple-target visual search tasks in blank, low-complexity, and high-
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complexity backgrounds. Results: (1) Background complexity has a minor impact on visual search. (2)
As the number of search targets increases, the difficulty of visual search significantly rises. (3) After
the disappearance of search targets, participants’ visual search trajectories generally follow a straight
line, either in the opposite or the same direction as the motion before the target disappearance. Con-
clusion: This study addresses the research gap in dynamic visual search trajectories after the disap-
pearance of search targets, providing crucial insights for understanding dynamic visual search.
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L% 2 (Visual Search) & N SRS HE B —Fh B 207 50, 2Rl id — R 5 HIHR Bk (Saccades) 51+
M (Fixation)sREUAM FLAHRIEAE S, AT 58 RS B0 T R 1] A3 ZRAE TOAS I 225 DL R 55
S E A Z N, B O R N ARSI E B N AR (2] RIS TR T
TR Va8 S A S S AR AL B R R A R, AT DR A R A S R
(Static Visual Search) #1525 #1534 & (Dynamic Visual Search) [3]. FiA 5 T L5648 SR 58 BUR K £ 4
TAEA THR %A N FHRAE - R BAr b, X AT AW Ri[4]. SR, BUSEhEfEfAiEs
MR ARAFE N A, DMEREEFfEt, BER SERERIN, W RBCES TR,
FEW, BoRZ4(Visual Clutter)——BI i 25 5 . R HZURELUA KL KBTI 5 B S EUE RS R R
BLIS], SRR R R AR SR TR 6] AR, HRTOG T 52 2% B 28 H AR 2% 5 A 48 R Bk
0E AL S IS TR

g b, ASCREAIRZNEERHEAR, il s8R AR H AR SO i w2, R
eI R IR S R AR AL
2. BREREREREXEREIT
21. BRERE

CHELT R NATIAE XS S S AT AL KRR R AT R B R 0 — R R R R IR . MR H AT 2
5, E O EUE H DURHE 41 22 75 (Feature Congestion, FC). ¥ 4#(Subband Entropy SE) #1121 745 & (Edge
Density, ED)R [ BREF St A4 FE[7]. AHF TR 7 b ZE FEAE R B S 2 8 FE IR AR . 280, & H
T RURRIEIIZEE N 1.2483, (R4 SURRIEINZE[E N 6.2523, & 4«1 SRR IE I ZE 2 A
11.7798.
2.2. RFNIEHF

IRZh4EAR BA H O AR A AN 0 2R, RS TS SO R A RS R AR AE[8] o AN SO SR H 3
FHMIER B3R R BRI A (Fixation Count). #E4ILE I K (Total Fixation Duration). 34541 I ] (Average
Fixation Duration). LA & B+ B (Saccade Distance).
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3.2. #iRk

RYCRIGILIE S FIFH T R4 31 4. Hrfh, B¥E16 4, 5 51.61%; @ 15 4, 5 48.39%.
FERVEEREMN 19 B 3 22 % . BT A #R S M I R A KRR A, HEFiEin s 7E 0.8 DLk,

33 HEiR&E

ARG T R PowerPoint, 7E7 #5360 1920%1080, MIHTHZE Ny 60 Hz ) 2R i EigqT: B
IR B CH S IR ZIE B2 R 4t Eyeflower, SREESIFJy 120 Hz.
34, st
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KA E LS BRSNS 2 (8] [E]R% 30 A0, FEit S SEi. Dyt G TARICAZ 7 A0 St 25 SR 3k s,
JUHSEIR I 5 44T L o

4, 58
4.1. BRI EAED
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Figure 1. From left to right, random motion screenshots of 1, 2, and 3 visual search targets under a blank background are shown
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Figure 2. From left to right are random motion screenshots of 1, 2, and 3 visual search targets under low background
complexity

E 2 MNEBGEHRRARERERETH LN v SRR BTN EEhEE

Figure 3. From left to right are random motion screenshots of 1, 2, and 3 visual search targets with high background

complexity
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Figure 4. Changes in the number of gaze points of subjects under different background complexity
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TSR BN S BEAIL A I K B 2 0 e e 2 fio. PRI AR, 3 P {0y 0.54513,
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Table 1. ANOVA of the influence of background complexity on the number of gaze points
* 1 BEREREMNENSBENTMSESTER

WA WET IR H ey F4it&E Pl F Il FHE
#Aln) 151.6986043 2 75.8493 0.5382 0.58579 3.10516
4N 11838.02553 84 140.9289
Mt 11989.72414 86
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Figure 5. Total staring duration of subjects under different background complexity (s)
5. FEIERERE TZIXE RN BRHCED)
Table 2. Variance analysis of the effect of background complexity on total gaze duration
#2 BEREREMNENBRKNEMAESTER
RE KRR w275 Al H ¥175 F&iita P{H F il FHE
2 i) 7.385543877 2 3.6928 0.6111 0.54513 3.10516
HA 507.5804624 84 6.0426
Bt 514.9660063 86

4.1.3. BREFRENFIRNE TR B A5

AN SR IR A (K P S B (B (BD) xS e n ] 6 fram. wTRAE H, BEE TS R E RIS,
FITAT ST SRS 8] )P ST 2 25 22 57

TR LR X BRI N [ FRI S 7 72 o3 W AR Ak 3 fs . ATEAE Y, P By 0.7838, i KT 0.1,
ABENNTE SR & 35 R 32 U 1P S AU 1]

DOI: 10.12677/0rf.2024.145476 349 BE 51


https://doi.org/10.12677/orf.2024.145476

[ZESE

S EEL AT S

0.81

0.8

0.79

0.78

0.77

0.76

0.75

0.74
=AER REXEESR BEAEEE
Figure 6. Average staring time of subjects under different background complexity (s)
6. FEIEREZFE TZiNE IR B (D)

Table 3. ANOVA of the influence of background complexity on average gaze time
3. BREFEX T EFmSG E SR

Z5IR SS df MS F P-value F crit
Aln) 0.007331 2 0.003666 0.244324 0.783789 3.105157
4N 1.260223 84 0.015003
Mt 1.267554 86

4.1.4. BRATNMEN RN =K BHRAG

HUNER(HER B bR, FR)NECRFEIR, 2 REAL R (MR I 7 Fos. ATRVE . BEE
R BN EIETE, P 32l IR O T R 2 Bk

R F AR BB B R R R 77 2 3R 4 Po. WTRAEH, P EARRHEIE T 0, dm/h
T 001, ATBLCAE R A B2 il iR . XU, AL R AR S
s ZRETEFEANERARSEES, A EhEEL.

4.1.5. BREFENMEX RIS KRR

LR H AR B FN, 3200 LS K () 22 e ] 8 o FTLUE Y, BEE IR HAR
B4, A AR AL SN P B R Y

R F AR B BEL RIS (M T7 22 70 TR e 5 fos. AT BLAE H, SL P B 0.0689, /N T
0.1 KT 0.05, RIATLAE 1006 25 /K F I8 SRR, AR H AR E0E 2 25 5000 52 10 O BERL
. XULH], BERER BRI, 2l RN EREE 2, RS KS K.
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Figure 7. Changes in the number of gaze points of subjects under different numbers of search targets
7. AEEZEBFRNETZHE RIS HETHN)

Table 4. ANOVA table of the influence of the number of search targets on the number of gaze points

* 4. BEBRNMETELRHE WA ESTR

PR 2 RR R 5 A H iy F 4iit& P14 F Il 5HHE
G| 2330.954 2 1165.477 10.85274 0.000346 3.105157
HN 9020.771 84 107.3901
g 11351.72 86
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Figure 8. Total staring duration of subjects with different number of search objects (s)
E 8. FEHEE BRI TZiXE R (#)
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Table 5. ANOVA of the influence of the number of search targets on the total gaze duration

5. BRBFNM SR KERNEES TR

WA WET IR H ey F4it&E Pl F Il FHE
#Aln) 32.60913 2 16.30457 2.761419 0.068946 3.105157
4N 495.9709 84 5.904416
Mt 528.5801 86

4.1.6. EERBRNE FHER B RS E 5
BHRR BB FEI, 323 1T SR (R ()22 1] 9 oo WL Y, B B b L
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Figure 9. Average gaze time of subjects with different number of search objects (s)
E 9. TR ZEBAR M T Zit & TR et ) (7))

R H AR O P BRI (R R0 5 Z2 AR i3k 6 From. AWFRATBAE L, 3 P {05 0.0626, /)
T 0.1 KT 0.05, WJLATE 109112 VKT FHEZE R BL, AN 3R H AR S B2 5 m 52 10 1)1
BEALITE] . X UEHE, BEE R HAR DRI, 3200 F ZOE R B ) bl m R 4R BT A 142 H AR,
TR IR P Y I K 2 B

Table 6. ANOVA of the influence of the number of search targets on the average gaze time

= 6. BREARNBI TR BRI A5 E SR

TRE R RETP I H HE oy F4iit & P fE F Il e
e 0.102019 2 0.05101 2.864399 0.062603 3.105157
A 1.495883 84 0.017808
Bt 1.597902 86
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Figure 10. Change of skip amplitude of subjects under different background complexity
10. PRIBEREFRE TZRERMIBETIL
T 5 SR SRR B B 5 R 7 22 3 T a3 7 s« el A, 3 P B R 0.5899, it KT 0.1,
ANESRAE SRR, Pl SR AR A SR 32 o B ALIR L .

Table 7. ANOVA table of the influence of background complexity on skip amplitude
7. BREFRENHRMBEZWMO S ESHER

PR ZE YR LRt H ¥1J5 Fgiita PH F Il SE
2 i) 358.039 2 179.0195 0.531038 0.589888 3.101296
HN 29328.8 87 337.1126
it 29686.84 89

4.2.2. 1RRBFRNEN BEALIE B H R

BERR BN ECRFEI, 323 LR L () 2L ] 11 fos. TBVE Y, SR AN EUE 2,
SR MR eI B T W 2 22 5

B /NERA B M B AILIR L (77 22 70 Rk 8 . ATLLE Y, L PN 07324, i KT 0.1, A
REFEZE BB L, AL /NS BOF AN 2 B2 52488 VL2 R AL R L

4.3. RRERHERRENAERRINE S

AT AR T 2 B R T BT AR IZ B KN BR (RIS R FAR) RIRTE R, 32l ML ad 18 20 R P R
EEAAL . AET R, ASCBENLAIER 16 432\ H RS EdE, JFOCEREGE T 15 M2 il E AR H
PRI R AT HIBE 50 ASBAIL R B0 AR 2R R 2 5 32l AT LA Z O R P AT 50 AN R KR
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Figure 11. Change of visual skip amplitude of subjects under different number of search targets
E 11 FE#ZREFENM T ERAEE T

Table 8. Variance analysis of the influence of the number of search targets on the skip amplitude

8. BREFMEXBIBENZ MG ES TR

2 KRR R ZEF A SREE)E ¥77 F4uil& P{E F il 548
#Ha) 178.6312 2 89.31558 0.312458 0.732437 3.097698
HH 25726.38 90 285.8487
Bt 25905.01 92
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Figure 12. Subjects’ horizontal and vertical line of sight movement
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Figure 13. Cosine similarity index
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Figure 14. Change in mean absolute cosine similarity
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