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Application of Participatory Design Method Based on Semiotics
for Charging Pile lcon Design
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ABSTRACT: This paper aims to facilitate users to accurately understand the meaning of the charging terminal icon func-
tion, reduce the visual search time, and improve the operating efficiency and ease use of the charging terminal. In terms of
semantics, pragmatics, and semantics, combine participatory design methods to integrate and innovate charging terminal
icon design. Taking electric vehicle charging terminal icon design as an example, the specific process of the participatory
design method based on semiotics is analyzed. First, market analysis and product positioning of related products were
carried out to determine 9 specific functions. Structure interviews were conducted with 40 users and semantic documents
were created. A pragmatic document mapping relationship was established in the form of a single element or a combined
element to clarify the object of the icon. Then, according to the design style and aesthetic requirements, the icons are op-
timized to get the design. Finally, the icon scheme is evaluated by simulation experiment, and the icon design is com-
pleted. The participatory design method based on semiotics can reduce users' cognitive differences, improve the usability
of icons, and provide areference for the icon design of electric vehicle charging systems.
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Fig.1

Participatory design process based on semiotics
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Fig.2 Operation process of charging system

T HIARSE o PRRBETTE 8 B Be T A 45 P R AT
AP it AT o B S ek P AR TR A2
SCAETE S 7 A RS S R DT kAT 0 A,
S P AR E P A MR AR B o LT AE FLARIRES T Y
o FneefE, IR AT REW M2 W75 I R 26 AL,
AR BER

TR o MU SR O AN SS A8 D5 R A 1R BT
SRR ORI GATE , FRA5 B AR D R S H R M T 4
KHEIA], R AR BRI . B SRR R OB iR
SEBRFTOC R, B BRI PR BB

TEA 2 FE o AR WSO AR RS 15 L A T R e ) B
JERIBETT, AR AR | HEZR R | AIROR IR R A
E B R PR B R R DR 5 X P v 4 i T
RPEATIRE BT, W AR AL | 28 [0 Ui O¢ R
riife, BRI R EATE S

TESRHERE o RIS AR T R EAL S, A5G 8T
T AR | S5 0 B R 0 PR A A i e A 2l 25K
RER, 152 bR BT O B Y . sl iR A ar
XPRRAL . A BT B A2, Xt Ple sk —
gttt S P EROE SHEEMZECR, K
TR O .

TE PR 7 SN B B, 256 SR P 0 P A vy o
B S NI S E R NS e o o S R D R = A e
AR AZ o G SRR EAS [R] RSOAS 5 7 v 4 )
B, IO HE SRS R

TEFE TS24 S 5B R T, 1 4R A
T REYERE R T AR BT B vp 5 R O L2 o i o3, 32
TR B bR Y TT R N A FEAE B o ITEAL 2 B2 1
SE IR T AN [R] ST 2R 22 1] A H 1] 5 28 R A0 1 B DR IR
MBS AE L B AL AR 1 P . Ge— PR SE .
PS5 TSR AN AT ZF it
HBELEA, SRt
2 RS
TRHAH
T HEL 2 S 0 2T R (0T P B T N B P e o
AbSRAF R o 38 X 7 SR | AT R AR

R B T 7 A i 1 D R 2 A R e A s
AR BINIE | Bl 55 75 5K S A5 530 3438 . 4

2.1

AP ARGEA I R S 0 th AN Rl DD BE AL, T
Ao BRI 2,

PG k2 ST P S ISR S| I Vi DB B GH DT B
BRI, P A E BT R G i AR R E
REREH P RATERAE . IR R R LR AR S AL
R, AR Y I [] A 7 B B A 1A M iR
B RRIRTRE, SRR Sh e

Bl 55 7 R F2 20 FE R e . R GEdR it
TREES A B 2 AR A BiEEH Ur
FEIFE] | F . AR 3 MR . TR A RE R
WEBR, 7Etd R b i 2 e i, [R5
AN AR S ST I A RUETTE

GRS S T RS AT e A, RGER ALK
FIAE BRSO SRS 3 ARSI I, AR
TIPSR . AR e R

2.2 BEfRgit

TE S0 ) IR A0 3 B ) A, IR OT A H AR
K GORHR BRI i e A2 5 A BARROAE 55 g o X
Wi T 9 WINAE: FRHLIRAS | {REEEA SR | 15
ek ash, Baesed . AR . 2UEITR.
S AN FE L SE A o

a0 N (TAEANG 544, RGP 3544)
S TS XBHES o | e sl AT A A
20, TS T URCHE T T B TR X 15
WIHIRERY AR . SER R TP U IRIEA T R, I 2
ANTFEHAT R, — 2 XTI 7= ah Rtk iU ge ™
A IIRE . A AETORE 5 — 5 X BT R A2
AP 28 VR . fRJa R AT R B, A 4R
iR 15 I RE A M 5 BT AL TR TSR o

AR IR D RE L i SO, Bt 22 AR O ry ]
Bt R . i Bt R A IC R B AU L G
Z, WunlEbR B N . FEBGT AR, RSO
AR FIE U R R PR A RAEH . FAR PRy
B LR EEGE B KUK G — BT, X EAL A KO
FUANFIRRZ BB o e, ARIE BT U B i SR 20K,
Xt RS BEAT AT B e A8 J7 98 o AR SCLAH T iy
PL. s . SIS TF RS AR ], B4
SR AT RO TR S S S
B T7 LA S B LR 1.



188 % TR 2021 4E 11 H
x1 ETHSENSESRNEITAEBHEIG
Tab.1 Examples of deconstruction of participatory design methods based on semiotics
wH HE CHIRED) Ea | i
) 4% (35). fkA (25), ) (28). 2 | (7 )
B 5 (12) e C LE;[@DJ
B L (37), Fik (32). W (22) oo | | [@@
o PEIE (35), 21k (25), R (21), 4 Ei;j"<:>“,\ { 4
2 fE ( [ )
u’fT}Faé @ (13) ...... | J 1 { ‘@/ ! u
B (36), Me (), 2 (28). 2% (| [=[
wapp B )] | @
mmEAT o] mans || sins|| By |[setns|| amane |[serx| 26 |[xesn| Tz
&3 i 2 S )
Fig.3 Example of test process
23 FEEMH BEHEATIO, RESOITL P bR B4 B . PR

P 9 0 3R R AE 52 i o BEROUE FE TN 28 AL
TERETR S # S 5 ik 3Emt , 456 1 Pt
FIARIREAE R B A28 ARG S T B E S s ot 7
T AR AR A S g0 X bR T AT PEAY -

231 SRk

AR S 56 I A [F] B AR X D RE A &R 5 R R AT

S, MRPEREAS B A U 6 TR A n Bl
2
RCRELES ”

KQ)HF E mETHRZE, BEMITHRZEN 20%,
Z,,, WA B A X 10T A B A KA g, ARBFAE Y
BAFKFEH 90%, &t & iR EAR Z,, 1EN
1.64, FESZBRR A, SRR A AR 7 RS,
W H B 7 (- 7) B R 0.5 15 B RE AR v N
33.62, RS VER T #ik#E 34 &, HP M 20
%, k14 4, SERRTE 21~39 X Z 0], A Bl E
By, #REA B SR T A 45

WA BT L R R E T B g
BAE 21 ~F SRS B R, W T B IR A
B, BEYh 60 em, IERXSLEAT, #HE AR T
IERLE BB T45 >, PRIt R I B o7

n

S 30 B E X304 %, KB R PRk bR 14
EIfr A 9 IR AR, LA 3.

S5 1% F Eprime ( Version 2.0) 3534 5 52
Wy, 9FhDIReEbR, FAEARA 3FIT TR,
A 27 WHbREBATE S, st 8 b BRI T & D he
S BRI SR BEAILHE S o S 56 TT 4R B e v i) DX 3
B+ " FAFE, 1000 ms )5 B E R AR s,
T b s e, SRS R, EbRIE R, R
I + T EAFE 1000 ms 5 HET R — AN EAR TR
salio DADE2EHE, HEERATA L, L b e
VRO S MR o SEE0 Y [ AR B o D) RE AR A T 7
R, AR A IOV I ] 5 R R R
232 SLEESR 550

FIIJT] SPSS ( Version 21.0) % ¥R i 52 i [ i3
TR PGS R K B . FRHLAY 3 AN b S5 10 st [i] 3
HMPRUEL /M9 2 385+175 ms, 2 531+213 ms.
2 455+192 ms, EFERLLE N 3 A B bR SR s ] AR A
FRUEZ 510 2 6631221 ms, 2 465+201 ms, 2 691+
239 ms, SUETF IR 3 AN bR 5 0 s [i] 25 (B RN A o 2
A3 2 3714181 ms, 2 323+143 ms. 2 246+158 ms,
SCAF R 3 AN T bR B R R A 2 R RS oE 22 5 B A
2 345+181 ms. 2 298+128 ms. 2 243+137 ms, HL[H %



424 5 221

PR T 5225 B0 Ir ik Ae 70 v 20 P AR B v (9 B 5 189

A+ 7% ( Repeated Measure One-way ANOVA )
IIMTEE R FE, Pl (F=43.2, p<0.1), JEREMm%
(F=36.5, p<0.1), 25K (F=31.2, p<0.1) FIzZ
£} (F=22.4, p<0.1) Wy ERVAER 8%, #—%
LSD 5400 R, FLIE RS 1 5 REHLEAR 2 FFFHL
FIbr 3 Z I i 25 S 4 B WP (p<0.1), FpLEFR
2 FIFEHLIEI bR 3 Z I HA W 257 (p<0.1), Ff
HLERR LY S Aot 1) o 0 o S 2 28 el s 1 5 i 3
b 2 MR bs 3 Z M p 2257 3% (p<0.1), i
HEbr 2 g Rr 3 2B AR EES
(p<0.1), FEHEIR 2 1 N B B 5 i . 2T G
br 3 5 AT bR L Z 2R BE (p<0.1), H
bRz A 22 5 A B (p>0.1), 25T K ER 3 1)
2 R e o SE AT RR 15 AT EAR 3 Z I 24 5
W3 (p<0.1), HMiEFRZ HZERARE (p>0.1),
TR 3 BN S R) e o s 1) 56 2R UL AL 4.

XoF P 03] P At R SR AT B DR 3R 2
M, SERFWHHENL (F=26.3, p>0.1), EREMmL%
(F=38.3, p>0.1), 2K (F=43.2, p>0.1) FIzZ
fF (F=22.8, p>0.1) W ERNARE, FIEATE
XF IR R A5 R R T S AT .

L b M 3 B 18 2 4k I 6 AR ) B 1 st ) B
WERW . BTRRE AN 225, 1 RAR T
BPHREHAPNSS, AP RREmR, bR
RNAENE B WL, gl B RS St
F14) R 8 A AL P o 3 e ] 2 A e IR 3k A T 2R AR
BT NI RE T A B g el (fRE . ), JRE
SE T RGP B OG &R o M R R b 2 R AR Y FE
H P B T FL R 3 1) 2R 3k T SR B T R 4 T R
) BT CRESKT RN XY ARG ocHtiEl., A
EETF 5630 1 (5 % RIS SC HR] “STOP” # i MRk B T

SUEINRERRY kT AR A CVEORT IR
Ko SR bRl A AT S FUE AT 5 Y255 0 B 1
R PR B e FRERENL. RIEEE
2 JBE 1) il R L 12 PRI S8 T B SO R SRR M B9 B i T R
MY KR, A HEREBOHEA B 5802
figp PELBR I RE 5 SC, I/ FH P A IR ] R R

HRJE , A5 BTG 78 i 2 9 A T SR
R, 55 DEC S A 52 57 SORUSTRLRE o 1 I b fig
WAL B A TE AL T 0 H AR IR A T O AN Rl e B R G B
R AR . bR R T S LA 5,

3000 - - ‘5 —
2654 2662 a a
2] 245
@7— 25 2311 5005 2322
2000
»
£
'_
o
1000
0

aEFE  %ff

L B

23865 ms [ 2663 ms 2371 ms () 2345 ms
2531 ms [ 2465 ms 2323 ms |71 2298 ms
2455 ms 2691 ms 2246 ms 2243 ms

. RT MIBATE]; BF abc RmME A BEEES
P4 SN ] OE 5
Fig.4 Relationship diagram of reaction time

g~ o

RS

B $

FRARE EEIESN::]

!—V—‘—\

BNEREE REFZH REERD

BHEAREIE

STOP
BEFX

TR B

o) r

REEM

!—‘—V—\

S 3 £+ R 3 A4 Z XA

K5 EIbRHRA T %
Fig.5 Icon design scheme



190 fu, %%

T 7

2021 4F 11 H

3 #iE

KIbrfE A Rib a4, SRR RTINS, 2
By 4R 70 L 2 i S TR BT B EE AL AR 3 AR SO
FEgsf i &, fEARRYERE E255 55 B0 Ik K
PRBET RS R AT TR, DUIeH 2 B s it
PEAT T A BRI o 17 ik S 0 P A BN i ]
LAERAR, EEBRAT & 7 A28, 1RS]S
YEo TEJR ST, BB L 583 2 5 BT AT 527
TE bR BT s T, 800 3 2 i eiadE 2 5 it
e, BE—2B LA MBI 78 i 20w BRI AR BETT T 58, I3
W RAR R S5k

S 23k

(1] HEEBEIAIT. ES BT AT T It 35 4 e
JE Tl i ARG 1R 5 & WL, [EB/OL]. (2019-07-01)
[2021-05-06].

General Office of the State Council. Opinions of the
General Office of the State Council on Accelerating the
Construction of Electric Vehicle Charging Infrastruc-
ture. [EB/OL]. (2019-07-01)[2021-05-06]. http://www.
gov.cn/zhengcel/content/2015-10/09/content_10214.htm.

[2] AUHE. WK EFRRAEBRITHISED]. MA: MA KR
4, 2012
HE Ya Study on Electric Vehicle Charging Pile De-
sign[D]. Nanchang: Nanchang University, 2012.

[3] KUNNATH M L A, CORNELL R A, KYSILKA M K,
et al. An experimental Research Study on the Effect of
Pictorial Icons on a user-learner’'s Performance[J].
Computers in Human Behavior, 2007, 23(3): 1454-1480.

(4] HTZ, EA-F. %5 U S R B i s STk
FRIHEms[J]. A AR AR, 2017, 35(6): 933-939.
ZHOU Xue-hui, WANG Xi-ping. The Strategy of Elec-
tric Vehicle Charging Piles Planning Based on the Cus-
tomer Satisfactory Function[J]. Renewable Energy Re-
sources, 2017, 35(6): 933-939.

[5] ETe. TR AR 0 B A R AR R B 5 8 T
[J. {235 T #, 2019, 40(4): 72-76.

WANG Xue-jiao. Icon Feature Recognition and Appli-
cation Design Based on Prototype Theory [J]. PACK-
AGING ENGINEERING, 2019, 40(4): 72-76.

(6] HH, B, sk=70, S HARMXS bR Y
AT IR [T WL R 2= A 4R (L4 h), 2013,
47(6): 1000-1005.

GONG Yong, YANG Ying, ZHANG San-yuan, et. al.
Event-related Potential Study on Concretness Effects to

(7]

(8]

(9]

(10]

(11]

[12]

(13]

(14]

[19]

Icon Comprehension [J]. Journal of Zhejiang University
(Engineering Science), 2013, 47(6): 1000-1005.

(PN 7 SE S R R (DR R INESE Ay e MR R0
[J. 2% T, 2012, 33(12): 52-55.

DU Yi, ZHANG Ling-hao. Research on Design Prob-
lems of Mobile Phone Icon Based on Semiotics[J].
Packaging Engineering, 2012, 33(12): 52-55.

JEREE, B, BRIRA. ET RO S F R bRk
. AU B BT 5 EIB 22240, 2012, 24(10):
1319-1328.

ZHOU Xu-hao, LUO Shi-jian, CHEN Gen-cai. Design
Semiotics Based Icon Design[J]. Journal of Computer:
Aided Design & Computer Graphics, 2012, 24(10):
1319-1328.

K, X FHL B TAE S A I R B Y M R R ik
T, Tk ARZ B, 2009, 28(4): 136-138.

ZHANG Ying, LIU Zi-jian. Research on Software In-
terface and Icon Design Based on Semiotics [J]. Indus-
trial Technology and Economics, 2009, 28(4): 136-138.
SALMAN Y B, CHENG H I, PATTERSON P E. Icon
and User Interface Design for Emergency Medical In-
formation Systems. A Case Study[J]. International
Journal of Medical Informatics, 2012, 81(1): 29-35.
E. FHUH RO KB AR5
it HS R, 2007(8): 158-160.

ZHONG Tao. The Research of the Method of User In-
terface Design of Mobile Phone[J]. Arts and Design,
2007(8): 158-160.

TRy, N, BOULHE. BTSRRI AL
mAF 253001, B2 TR, 2014, 35(20): 25-28.
GAN Wei, TAN Hao, ZHAO Jiang-hong. User Partici-
patory Design of Automobile Navigation Human-
Machine Interface Design Based on Reference Ob-
ject[J]. Packaging Engineering, 2014, 35(20): 25-28.
TERR, ARk, BEX &R F P i T-HL R e 5t i 14
PRI EERFSE[]. {22 T2, 2019, 40(8): 190-196.
WANG Ying, YU Shu-shu. Icon Identification of Mobile
Application Interface for Elderly Users[J]. Packaging
Engineering, 2019, 40(8): 190-196.

KRB, IR, a5, BT IO B LA
FRIFFEL]. T 2 51151, 2004, 21(10): 126-130.
ZHANG Qin, LI Leshan, MA Ruifang. Research on
Computer Icon Based on Cognitive Psychology[J]. Mi-
croel ectronics and Computer, 2004, 21(10): 126-130.
W9, SRR A PR A BB B 2 [ ). 28 10 BE 2 B
2#4%, 2010, 31(7): 531-533.

SHI Tao. The Scientific Determination of Sample Size
in Sampling Survey[J]. Journal of Taishan Medical Col-
lege, 2010, 31(7): 531-533.



