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ABSTRACT: The paper intends to reduce the visual cognition errors of the elderly using the railway
self-service ticket vending machine and optimize the design of the self-service ticketing interface. To sort out
the types of visual cognition errors in the elderly and their corresponding error factors; Through recruiting 30
senior citizens to participate in the simulation experiment of the whole process of self-service ticket purchase,
combined with the interview data after the experiment, to extract and classify the visual cognitive errors that
may occur in the elderly ticket purchase; From the perspective of visual cognition, to explore the underlying
causes of ticket purchase errors , and to analyze the design of the existing self-service ticketing interface that
does not meet the characteristics of the visual cognitive processing of the elderly; An optimization strategy is
proposed for the interface of railway self-service ticket vending machines to improve and evaluate the inter-
face for aging. The research shows that in the process of visual cognition of the self-service ticketing interface,
the elderly will miss and misunderstand the target information, fail to understand the semantics of the target
information, and match the original cognitive experience due to attention failure, perceptual confusion and
negligence. These problems are optimized by rationally organizing and strengthening information, strength-
ening the semantic understanding of target information, matching the cognitive experience of the elderly and
increasing fault tolerance. The usability test results of the optimized interface show that it is an effective de-
sign method to reduce operation error and improve the satisfaction of the elderly from the perspective of
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visual cognition error.
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Fig.1 Research method framework
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Fig.2 High-fidelity prototype of the ticketing interface
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Fig.3 Experimental task operation flowchart
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Fig.5 Improved Departure destination selection interface and station search interface
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Fig.6 Improved date selection interface and rain selection interface
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Fig.7 Improved Select the certificate interface and ID verification interface
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Fig.8 Improved vote selection interface

4.3 $tXEBEZBEIT L
4.3.1 TR AR ) S0

T8 T A A0 BE Y B 22 47 T P W B AT A Y S
T JZEG, b2 4R N AR IHEAZ B9 D RE 1 3R 1 MUY
kA, ME 8 (k) B, SHfEE PR

i 1 SO LA R He 6 I BRBE S 28 AR LRSS , &)
P YR/ R AL AR 55 B B i <N i ok
E SRS, RS BEANMEEELR .,
4.32 B EA S

TR PR LR e P R M AR, R
JRAEEAE B, VARG B AF A 77 A PR IMGE 46 0 B,
wmE 8 (1) Fiw, BARmAE L fAsGE—E L
—#7, RWEBENRE F—EEE,

5 RITWIE

HEUERT AR, AL 0 A B S S,
B = A H R, PRI R g Y 8 4R N
SN SRS, SCUR A AR S T vk TR 4 R 2 1Y
KT, Goit TAESF #R A1 AU R AR I ] (45
AR A o ] 60 358 1) [ R 1) ) S 56 57 F) IRF I | S35 B
$5 ] ), FFaAT ] PR

5.1 HBIEHBE R RIRIERE

[l 8 24 Bl IHAT: 55 57 10 - 2 1R
BT SR AR E A& 9 F13R 4 s ATLAE 1, &
HEJ ST R OCRORIME 55 P R ] 2RI

W UGHET W Ok

gt O N

P9 Wit Rip i AN [R) 5 T R fH
Fig.9 The average number of errors in different interfaces
before and after the improvement



104 fu, %%

T 7

2022 4F 12 H

x4 BHEARESRERES ( B4/s)
Tab.4 Improved task operation time statistics
before and after

1% R fE YIE FrifEE
. . E i} 142.3 13.6
&% i H Y b PR
J& 84.2 5.4
i 51.6 7.4
e E[/ e PR
i L Jei 28.5 2.8
i 126.4 6.5
AR e
J& 65.0 3.1
s G} 62.2 4.5
S5 S B B
J& 31.1 3.5
B 131.5 8.3
B BE H
J& 75.6 5.9

5.2 EXWAI AT

WAE B AR A5 BRIk . —Sk . WAy
HHVELR AW R CRITF R sk, 150
HARE AN, 5 43 9 AREAR] ) i 8 4 walfE Si 8
SERUGE HEATIT 43, ek i e S VA bR X o St
RN 5 PR o B Wos o ok s B S 2R S
Py A=

*R5 ZEHFBEEEMBIR
Tab.5 Comprehensive satisfaction evaluation aver age

score table

Hbi o A zg
A L AR SO S HEH 4.0
AR Fo b I b A (5 B T
B, AELLT R A A R 05 '
e 4.3
WA IR R R A S 43
FALRUGI R O R A A

— 8P 1AL
A5 WG I 1 I S — EOf 4.0
gy TSRO 09 S 4.8
U ARG R R A A 42

gi b, MOt E A 1 B SR A A AR R T AR
NP BSOS R, Sk T A DRFE4R S & e
B Ik AT =R AT

6 4

ARSCAALTE TR T, X E4F NPT [ B ST
55 IR AR Y B TR AT T IR AT, e A B 5
I 6 UL PR A RS R B A T B B S
G AT & A AL SE DRI TR s A B )
I TEREARA . F B TRV G 22 = s 2 A 2 T 4

BT 3 S Ak i ) BB SEAL S S SR o A
FUT A A O S R BT 45 R R, T
YR B 20 A B D0 A6 T 58T DUSR T 28 AR RO ) B
BSOS RO BE AR, R A R P,
MLBE AT B8 AE 5T 0T LR 28 3 A Bl 28 s 2 Ak 3
I — AT R, F5 7 8F AN et 2
o JREEFTOR 5 AR SIE B2 25 5000 T BT %, U
PE— LRI EAF AW AT b B AL SE R AL
NGB BHR BT SRR

S 3k

(1] R, = . 2 36 am B i al LT SE[0]. (2
TR, 2016, 37(6): 62-66.

SHI Wang-hui, XIN Xiang-yang. Usability of Public
Terminal Interface[J].
37(6): 62-66.

[2] k&, FLRADEE S5 HEA DB BN
&R 43R, 2021-05-26(A05).

[3] VER, . RS ARE Bk S A B 2
Al FHPERRSE[I]. AR T30, 2016, 22(6): 64-69.
WANG Ying, WANG Ping-ping. Research on Usability
of Railway Ticketing Self-Service Terminal Interface for

Packaging Engineering, 2016,

Elderly Users[J]. Chinese Journal of Ergonomics, 2016,
22(6): 64-69.

[4] H¥%, TH, Wk, % AAES24E"

A H SRR 3 TR, 2020, 41(10): 7-12.
BAI Xue-jun, YU Jin, QIN Li-zhu, et al. Cognitive Ag-
ing of the Elderly Population and Interaction Interface
Design of Elderly Products[J]. Packaging Engineering,
2020, 41(10): 7-12.

(5] ERKE, PR B IR 55 HLas N ER BT B8 A

SIALAFT[I/OL). A2 T2, 2020: 1-9. (2020-11-26).
https://kns.cnki.net/kems/detail/50.1094.TB.20201126.1
549.016.html.
WANG Qiu-hui, CHEN Wei. Research on the Visual
Cognitive Performance of Color Design of Service Ro-
bot for the Elderly[J/OL]. Packaging Engineering, 2020:
1-9. (2020-11-26). https://kns.cnki.net/kems/detail/50.
1094.7B.20201126.1549.016.html.

(6] Bt B K435 B m AT R i 2 4R A5 B R

SEH SR B SUERF T [T]. R A2 1), 2020,
29(5): 21-32.
HOU Guan-hua. Eye Empirical Research on Effect of
Information Interface Layout on Digital Book in Infor-
mation Retrieval Interactive Performance for Aged Peo-
ple[J]. Journal of the National Library of China, 2020,
29(5): 21-32.

(7] EFEHE. FETITN B P A il TS
—DUBk [ B SR L B A (i [D]. AT i
TR, 2017.

WANG Ping-ping. Research on the Usability of Public
Facilities for Elderly Based on Metacognition— The



8435 5241

ROV, . BETOSOAINEE B4R A B B SEHLA B LA P

105

[10]

[11]

[12]

[13]

Example of Terminal Interface of Railway Self-Service
[D]. Hangzhou: Zhejiang Sci-Tech University, 2017.
MAXION R A. Improving User-Interface Dependability
through Mitigation of Human Error[J]. International
Journal of Human-Computer Studies, 2005, 63(1-2):
25-50.

KROKOS K J, BAKER D P. Preface to the Special Sec-
tion on Classifying and Understanding Human Error[J].
Human Factors: the Journal of the Human Factors and
Ergonomics Society, 2007, 49(2): 175-176.

TRURSY. BT S s BRI R BRI HR 30 23 B Wt 52 [D].
A ZRMRAE, 2015,

XU Juan-fen. Analysis and Research on Cognitive Er-
rors of Digital Interface Information by Eye Track-
ing[D]. Nanjing: Southeast University, 2015.

K1, BIROR, ELRE. BeA sl E15 B WA
PRI REVERY 2 MAT]. P 22 22240, 2010, 2009):
81-85.

ZHANG Li, YANG Da-xin, WANG Yi-qun. The Effect
of Information Display on Human Reliability in a Digi-
tal Control Room[J]. China Safety Science Journal
(CS8J), 2010, 20(9): 81-85.

T R S L £ AR R A A PRSI T vk
HFFE[D]. BIAt: ARERE, 2017.

DING Fan-qing. The Physiological Experiment Method
for Visual Cognitive Error of Interactive System[D].
Nanjing: Southeast University, 2017.

YAN Sheng-yuan. Effect of User Interface Layout on
the Operators’ Mental Workload in Emergency Operat-
ing Procedures in Nuclear Power Plants[J]. Nuclear En-
gineering and Design, 2017, 322: 266-276.

POLAT U, SCHOR C, TONG lJian-liang, et al. Training
the Brain to Overcome the Effect of Aging on the Hu-
man Eye[J]. Scientific Reports, 2012, 2: 278.

TR, ARG, TV, % BEEIAH B
WWFR[I]. AR, 2019, 25(1): 52-59.

GUO Feng-xiang, SHI Chen-guang, CHEN Ping, et al.
Research on UFOV Test for Older Drivers[J]. Chinese
Journal of Ergonomics, 2019, 25(1): 52-59.

FEW, EYL, WG BE LB SR TG
ZHEFE[I]. DHERL, 2010, 33(2): 446-448, 438.

LI Xiao-ming, WANG Kai, TAO Qian. The Relationship
of Theory of Mind in Old People with Cognitive Proc-
essing[J]. Psychological Science, 2010, 33(2): 446-448,
438.

NORMAN D A. Categorization of Action Slips[J]. Psy-
chological Review, 1981, 88(1): 1-15.

REASON J T. Human error[M]. Cambridge [England]:
Cambridge University Press, 1990

AR, APLR I IIM]. db5t: Bl 2004.
LI Le-shan. Human - computer interface design[M].
Beijing: Science Press, 2004.

HASSNERT M. Development Context and Ease of Use

(21]

[22]

[23]

[24]

[29]

of Three Programs for Self-Registration of Unemployed
People[J]. Computers in Human Behavior, 2002, 18(2):
191-221.

S GEF . A2 T P IR OF R T IR SRR D). A2
T3, 2014, 20(1): 76-80.

WU Xiao-li. A Survey of Research Methods of Cogni-
tive User Errors[J].
2014, 20(1): 76-80.
SRAT, BR¥E, RAri. Tl R G R —
B % — LT A JR) DGR AL (7], Tk TR S A
2020, 25(6): 9-14.

WU Xiao-li, CHEN Yan, WU Xin-bing. Correlative Ef-
fect among Error Factors-Visual Perception-Interface

Chinese Journal of Ergonomics,

Layout in Industrial Control System[J]. Industrial En-
gineering and Management, 2020, 25(6): 9-14.

FEH], FIIFIC, 2%, BT 0 A B N6 bR Y T
W R G AP 45 TR BE SR []. Dol TR R
1, 2020, 2(5): 17-23.

WU Xiao-li, TANG Kai-yuan, YAN Biao. Error Factor
Extraction of Industrial System Man-Machine Interface
Based on Visual Physiological Response Index[J]. In-
dustrial & Engineering Design, 2020, 2(5): 17-23.
PSR, B, BOK, . RETIARIBLR B A
ZEEESY RT3, E B R R 224k, 2008, 30(1):
73-77, 93.

SUN Zhi-qiang, SHI Xiu-jian, LI Xin-xin, et al. A
Framework for Classifying Human Errors Based on
Cognitive Model[J]. Journal of National University of
Defense Technology, 2008, 30(1): 73-77, 93.

X[, X B ELIR Al N S A A B Y R T
[J]. FEAORE, 2020(5): 14-26, 126.

ZHAO Jian-guo, LIU Zi-qiong. The Impact of Internet
Use on the Health of the Elderly[J]. Chinese Journal of
Population Science, 2020(5): 14-26, 126.

RAJAN A. Neural Mechanisms of Internal Distraction
Suppression in Visual Attention[J]. Cortex, 2019, 117:
77-88.

DOUGLAS J. Basic and Applied Memory Research[M].
London: Taylor and Francis: 2014.

P, LR, TR FBICILT A RIAR S 4
BL: A5 BN TR D], OFERLE IR, 2021, 29(1):
79-92.

GUO Ying, GONG Xian-min, WANG Da-hua. The
Cognitive and Neural Mechanisms Underlying False
Memory: An Information Processing Perspective[J].
Advances in Psychological Science, 2021, 29(1): 79-92.
. BENBHATH ATM FHEIITI5E[D]. 8-
LRI R, 2010.

SHAO Ka. The Research of ATM Interface Design on
the Perception of Old Adults[D]. Wuxi: Jiangnan Uni-
versity, 2010.

TGk DAE



