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Abstract

In order to make the design of wall mounted charged posts more suitable to the users’ perceptual
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needs, and to refine the design method of wall mounted charged posts, this article used Kansei En-
gineering (KE) combined with electroencephalogram (EEG) technology to guide the modeling de-
sign of wall mounted charged pile. First, based on KE theory to collect the picture of screening
perceptual image vocabulary and wall mounted charged pile, extracting key modeling elements
and reorganizing experimental samples by orthogonal test method. Then, image evaluation and
EEG experiments were conducted, which were confirmed by synchronization between subjective
evaluation and objective EEG data, obtaining the quantitative relationship between modeling ele-
ments of wall mounted charged pile and users’ perceptual demands, and analyzing the user pre-
ferred wall mounted charged pile body modeling design elements. Finally, innovative design of
wall mounted charged pile susceptibility is conducted and jointly evaluated through host guest
emotion measurement. By applying KE and EEG technology, it effectively provides a more objec-
tive design and evaluation method for wall mounted charged posts, and provides a reference for
innovative design of the same type of products.
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B i DR H e . IS R M, BRI AR S HRE, IR e AT ML AT
B[ F R FE B I TR SR K o AR IR B AE B R T, A 7 B Vv A T IR SR O R T
it L TE S T SCHE[2] o 1 H R 5 R R R B R 358 H A A1 AL BT T e, IR T AR SR
W, AT BRGSO . AR — e R R i, RTHH iR . H AT B it 2
KW RN TT%, B 5 WL, 1 AR SR AE S 005w DA A e WL S Y S st Y P
HITERCRZS[3]. BIEASCSI N R, 46 ISR A O SRl (0 E T2 B, i AR AL BRI
R A A B R S RO e T B A, BT R ST RIS Y QR BT, SRR AT
BOH T RATE T B R R, NFESE MBiHR S TS %

2. KE £ 5 EEG AR
2.1. KE BRig B R F

JEE T %% (Kansei Engineering, KE) & —FhH| F TREH AN 7 (R8P 75 SR AT Ak, LUA B i G138
W3R K7k, BB T AR S P 2 M0 ZERE, 7R s B iz B 4] Aot
SF[5MEH SET 5 T2 AR G 1077, U AVUB MG BURHIE, AT R ANLE BRI s ZRIea
L5[6]38 FHEME T 52454 INPD J5 it Sl B RS AR L2 N 5 R R M0E R Shenhui-cun 55 [7]5: T & T %31
W, KA NG M S AR SRR TREAR S &, IRBR MR A ARR IS R AH = s, EH P
WS A T 10.7%. JEBYE TR A IR A TR R BRSO, IR RO E S .

2.2. EEGEARRRNHE
Jibi . ¥ (electroencephalogram, EEG) & —Fi s i Fi AR BRAE Sid e RIS B 77k, v DA 3 O K
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R BN TR, A R AL 1 BRSSO RURFE 8], H HIAE P S BT, [ A A R
I 0 EE AT R RN A N AT T . FOARSE 91 1 IR B 5 i B AR R 7T TR S B IR MAEAE[10]
K SR, M T RS I O ) Ok A s XS AR (1168 AR P BRI FE 1 T IR IR AL, gk
AT 7 3CBIP Eh BT BT Kumar 25 [ 12158 LSR5 7 it PP VR A7 25 20 B R 45 SR FOT0 B0 2 3 o ik
BOR MWL A B T P A EIRZS, D7 i i H 3R Bt 1B BB . TR EE T2t S Bk 45 &
BEATP S QU BT, AR 2R P AR R AT BT HE B, AT S A A2 7 R RO R
FP ARG -

3. BX& KE 1 EEG HE R TR ERERIAMN

FEBEEE 78 BUMEE B QBT B S e, 3 TR T kU M B R 5 s R R R
W%, FLEEHET EEG MRS, FRAGF P el i (s B 0T 35 38, MG JL R0 - EA i 7= il 4%
FSEE R, LA AP A R AT P B R, AR R A 5 PR SN 2 I 2
3.1. HEBMERIFLC

S YRR B SCTR R B ST, SRR B R B 508 SGAL . B YRR 100 L2 %t
G T SPSS AT EREANT . EIRAONIE, 3R 3 ALEME S ST, a2 i - K
(K. R0 - EI. 5 R - .
3.2. FRERMF IR LR EWK

MAR SR SRR K o 3 A WACEE 21 60 KA [ e 2 1Ay e s AR AR A I P, P USCER S IR REAS By EAT 2R
M RICAS 0T, iR RS SRR, e E R RO E RN CHEH, Wk 1 PR,

Table 1. Modeling design elements of wall mounted charging pile
F 1 BEEARBHERRITER

EER FH
IEM$EER X1 X11 i X12 2 X13 &% X14 AEE
B X2 X21 B4k X22 (i X23 B4l £k X24 F
B Fr 9L X3 X31 /MRJE X32 H i X33 Kl
MITHI %6 B X4 X41 fE X42 = X43 LF UL

K BEHE R RN IE R RIATHIH A G A 4 x 4x3x 3 =144 T %, FEAREIR, AT KSR
RIRBE R TARRCR, R R IR A S Ak AT 7™ i A e v B s A, phide th il 0 A AR R A
A, AU A B DA A0 SR B A

Table 2. Orthogonal combination of modeling elements
F2 BEREREXHEE

s Wit
1EHT#E R X1 SrEIZE X2 I3 f L X3 T E B X1
1 X14 AFE X22 ik X33 Kk X42 =
2 X14 AHUTE X23 BN £ X32 ik X41 5%
3 X12 2% X24 % X33 Kk X41 5%
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4 X13 £ X22 £k X31 /NS X41 5%
5 X12 24 X23 B4 X31 /N X43 L[R5
6 X13 &% X24 % X32 ki X41 5%
7 X13 &% X23 B4 £k X31 /NiIREE X42 =
8 X11 JF X23 B4 £k X33 KikBE X415
9 X13 h£kjE X21 B4k X33 KRB X43 FF UL
10 X14 AHUNTE X21 B4k X31 /N X41 5%
11 X12 230 X21 H £k X32 il X42 =i
12 X11 fif X21 B4k X31 /NRSE X41 5%
13 X11 fif X24 X31 /NiIREE X42 =
14 X11 fif X22 i X32 kg X43 2LF5E
15 X14 AHU T X24 7 X31 /NIRJE X43 LR 5%
16 X12 £ % X22 {4 X31 /NRE X41 5T
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Figure 1. Specimens of reconstituted wall mounted charged piles
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BT X 2 9% (Semantic Differential, SD)7E T #2507 [l (1) 26l g 3 & G085 UV I A
), B A R R R AR 3 MR RYEE D HIVEr . ASCKRHZERE 7 MERN 3HES
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3.4. FNEESELS

SEES TR, DLIRDRS “RRRRI - RARED T o CRRER - SREM” L AT B - B AR RSO
i) 3 AR . WARYE SIS IRAERT 16 AN 78 AT AR A B b AT WL S = R UTC R, i B I &
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RSO RS, BEAT SRR B A, DLURRIE TEIN X35 SO TR Re, 9 7e midE A s SO iR At W A=
B

3.4.1. SEEMH

I SEIG R, SRS R SRS EAL Y 16 LB UTE -AEREAS, {8 Photoshop XA AR I8 F k4T K
AREE, HERR R TI, RIS RSP R/ R R, KL 3 U R R AILAC R, Rk
A FAE 6 DR R T AT LIRITECHINT, #9237 16 x 6 = 96 /> Trial (FF41).

3.4.2. SRR

Wi 26 4 T BOF RN R, BL& 134, Frailad@sE. MAER. THE
RSN S o EORBOR LI RT R KR, TR T R 11555, SRR R PR 2 ke eim . S Ja 4
T SRR .

343 ZRWEESRE

SEHG RSk 32 JliE Emotive EPOC Flex Gel Sensor Kit i FiL R 4t KA i B 5 4%, Matlab. SPSS #
o3 AT I FELRCHE o SEES A AR BT R RO A A R TR i R R VT BT, e 5 oH L G
AT G B R . SRR T i, ISR R TR S5 Al S0 R K SR AR
SRJG 2B 1000 ms Y “+7 5] S9E &, 245 8 5000 ms FIRIEIE F s B I R EAT USRS FINT,  H)
TN (8] AR i S B I it itk 2, BRI AR R RITECTE . SKIRAR A 2 B

all trails
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5000 ms ITC JE 1 Dy
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Figure 2. Sample image matching experimental flowchart
2. HABREAREKRIZE

4. HESHSRITES
4.1, ERERBEST

Hh 66 MRS HARBE RO, Hrh &tk 37 A, 54k 29 N BT HAEEA, SRBITA # T
16 MEEEE A TE AR AS 10 = AU R LERVPIME . FEERILE, HECTFE, [ MEARER
ARG T ERYME, Wk 3 Prr.

Table 3. Mean value of image evaluation

3. BRIFNE

FEA AR - KA RER-2REN A EH-R
1 -1.576 0.682 -1.455
2 -1.242 0.621 -0.636
3 -1.015 -0.455 -0.848
4 -1.667 -0.576 -0.985
5 0.288 -0.682 0.727
6 0.606 0.727 0.576
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7 0.394 -0.773 0.379
8 0.864 -0.515 0.424
9 -1.333 1.182 —0.258
10 0.364 0.212 0.364
11 -1.697 -0.485 -1.227
12 -0.242 0.258 -0.242
13 -0.909 0.682 -0.424
14 1.348 1.045 1.045
15 -1.288 -0.379 -0.561
16 0.03 —-0.485 —0.227

BT 2 13 3 (AU, MRAEECREM TSRO G RIEAL, R SPSS #EATIRIE ST, [BIIE 4T
R AT Gt A AU 7E 25 A B A MR AR AU DR SC R P REAT R R TN s ) 22 e etk [ml A 7 A,
X G BHEER AR RBUR AR AT R, W0k 4 Pos. M, BRA/D RN IZIER R
RRH BRIV R RE L S5 17, i R 45 35 R B 300 B BN (K DTk

Table 4. Results of quantitative analysis
T4 BEUDER

RE - K AR AT -2 Y A P A— S )
i H % H
KAy FLeA | FKEB Y FKHEM FEn |
X11 0.62 -0.017 0.603
Hfjf 5 X12 -0.077 i -0.24 102 -0.222 .
X13 0.279 —0.467 0.103
X14 -0.822 0.725 —0.484
X21 -0.039 0.433 0.039
ﬁ\fi % X22 0.37 - -0.078 - 0.266 0563
X23 -0.448 -0.115 -0.317
X24 0.116 -0.24 0.012
X31 -0.049 0.139 0.09
ﬁ;’(zw X32 -0.013 0.127 -0.308 0.447 0.046 0.256
X33 0.078 0.123 -0.166
X41 0.685 0.223 0.501
W"?ffgﬁ X42 -1 1.685 -0.218 0.441 -0.763 1.204
X43 0.087 -0.078 0.096
IR -0.548 0.006 0.096

DOI: 10.12677/5€a.2021.102012 98 B TR R


https://doi.org/10.12677/sea.2021.102012

FEE, M

4.2. WFSEIR ARSI AT

4.2.1. fTHEHE

B E-Prime A ic s Bl ixCHEAT R AR i G T (19 s Iz B B A B 0 o i IV B 1 s i R H B
Jei o WAEEAT DT I A BT (R T ), e i DX e S B () o Sda % b SEME T AL, RILE RS
S VT PR bk s BOBRAEG T, L GRS (1 S BB B o 5 REARYE AN [ 3 R VT A 7 P 3
L BE AN 5 BTN .

Table 5. Data of subjects’ reaction time (s)

5. ik e Rzt EHE(s)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 A

FEER 1791 2.713 2.447 2113 1.802 1.744 2.257 2.292 2.212 2.185 2.164 1.937 2441 1.741 1.922 2433 2.137
KARE 1785 2.397 1.936 2.616 1.881 1.631 2.374 2720 2.410 3.074 2.068 2.277 2.023 2.353 2.393 2.845 2.299
%AFH 2438 2.088 2.246 3.072 3.059 2.183 2.727 2.198 2379 2119 2.783 2.160 2261 2.083 2.949 2.630 2.461
JRERD 3.244 2226 1769 2591 2280 2424 2151 3.332 1914 2.404 2264 2227 1.895 2.072 2.236 2434 2341
BT TM 1.761 2330 2130 2.397 1.705 1.714 2176 2644 2.547 2.234 1.872 2101 1.986 2.006 1.853 2.741 2.137

S 1.602 1.867 2492 2235 1938 1.352 3.324 1967 2.109 1.990 2528 2.325 2219 1976 2497 2206 2.164

W RS 0 AT 1 S OTRC N L, B8 (L 1 R SR I B SR A .
s SE 00 2 B LT A REAHET T VR, BB A IR R, S50 R T I
B, 096 BT, AHEAMBTAIS, SR R ORI MRS, R R A

Table 6. Choice rate of image words
6. BRIPLIAFE

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

JREM 096 077 069 073 038 008 065 046 054 077 096 023 038 019 088 050
KA 008 015 038 038 065 08 023 073 062 023 012 073 077 085 015 035
®fFM 031 031 023 035 042 015 046 054 050 054 073 027 065 054 058 023
@ 038 065 069 081 058 069 042 050 038 035 019 069 031 038 023 065
B Ef 096 069 046 062 035 012 073 038 050 073 092 008 042 042 088 050

S 000 019 042 031 069 08 031 065 050 015 015 062 073 069 015 031

42.2. RREBBEIES

i FE S0 A eeglab AR AT TRAGEE, RA S WGBS, A REd Tt — D MR IR I 5
SESLISEAR SRt b A SCEHCE S a1 BLAT 100 ms I UTEC AT 1000 ms, 3t 1100 ms [ HL
E5 AT b 36T 1 A 5 2 ) 32 A F B IE I8 s 1, AT RA I X 3 FEAS S B, ] 3 TR
MR DLAERIE FE[13], K EE (1 SCR GO RN T AR BRAE A X 3R 47, PR B X FE AR (Fz Fpl. Fp2. F3.
FA. F7. FO)EEXHEIEAT 58200 XA il AR I B ol B0 AT Bn, R IAE 3 53 R
400 ms Ze A I HE B T S35 I N40O gy, il 4 Bse
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Figure 3. Spectrum of EEG 32 channel
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Figure 4. ERP time-frequency plots of the target phase (F7)
4. BI¥RMYEX ERP BHSREI(F7)

K F] ERPlab 5 Hi BT AR 7 73 R VT FC ST B A N4OO ~FR4398 M8, 0 A 4 A AS [+ DI 3 i 4 301 )
N400 o TEARIM: [X (25 57, R AN [ DT 40 7= 2E AN A NAOO e i o 4 BEAS — 2 G UL e ) b N 75
Arif s EARAI X B N4OO P MEE AL/ s MFEAR - MR UCECHIBO A ATE A I, B4 X H L N400
WIRERR, W& 5 fR.

Fz Fpl F7 F3

o AN =)
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\V,
Fp2 F4 F8
‘ & xSy —— f\‘y Y e
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\ — FEA-EZRILH

Figure 5. ERPs superimposed waveform maps of electrodes on the forehead
5. AIZRFERAY ERPs B hN:R 4 &

{E RSt 20 M E SPSS Fo 4 i X AN [B] 340 W 45 F 1 N40O B AE A THC X T 4656, Wk 7 i, 4531
FW, BRI R ANFFE 5B RILA LS FNAFF A, 2 X N40O I s {8 2 8 35 P 22 5% (P = 0.001,
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p <0.05 5% 0.01), H.UCH A A& NAOO R IEH & = T A A 1E .

Table 7. The results of paired T test
F 7. Boxt T RIER

P ot 24
[L5h3) SR R ZE bR ZETIE Z1H 95% B 15 X 4] t HEE  BEp
TR IR
Fa-ArE 0.475 1.775 0.137 0.205 0.746 3.471 167 0.001

4.2.3. ¥ig

MR RN, B IR L EE R PPOME R, SRR e RN, WA SRR 4L
FeE DL, Bl N IR, 2 GBI, Al S NN

MBI RIEFER T, AHEARGBAT G, $ala B RC MR FRMIRL T 1, SHAR
AN, B AHZ R SIAE R IEIT T 05, UMEARGEBATT G, Bl iZE Sl
FRMEET 0.

M EL A ERP 45 S5 HT, U X HE I 25 1) N40O B4y, ELASIR] (1 3% G T T 40 i 5 SR 32 e 401X N400
PR ZESR, FEA - BRILACHAT NA0O R mE Y i THEA - R ANILACH .

KIS SCRR[14I0F 45 18— 3. BRI, Bl My | RRIEFE AR & N40O Jl 731 F 3R i 22 5 w] A
TP iGN BT SRS A MR B R 45 2

4.3. \itiES

R 4 P ECE A BT A R AT R, I R R SR T Ry B B A L BT L) S 2R H A O SRR,
HUEBN, RoRZE GBS FEARBIEY, ROIENBAR & . JEEEH TR NS ERAET R
Wb TTERAR L, FL A SRR WIS T B e iR B SOA R DTk i K IR R T fe 5, LR M Fe s, 2R
Ja Ry BIRAN B A o 55 ik L SEI6 P USRI RV e JLAIX. NA0O R/ e iE s, A AN
ML HhZ2 Nl S G, ELARSS  phZTE ML S 73512k, B AL S 8] A LA A1 i i 2 ) i s 7
e AR BRER BT R R R EEE R, T AL SRR . EER Y HI. B
B3 #y B RETR B DN T 3 2R H SRR AR SR B AN oty A6y o PR e kAT B e e A o AR BT v it
I ROZIU A AR &K, DR 2%, G580t mni, BAGEE mutit. Fr, QU
T AT BRIV A R O R AR R R R, T VR EE SRS AE A A

5. BERXFBEEER SIS

R B 20 M 5 R 78 AR AR B VPR 5 o0 M it BRI e &R, MR SC S id, B AT —
Wiz A IS R vt DT R - A RO, TR X14 AT S RIS R R X23 Bk i
LRI oy EI 2. X33 FE BRI AR N RIS . J X42 = ATR MRS M, Frih (75 Zanl 6 Fios.

#iE 31 Al BE R TE R BUBTRTH T R SD7 mERIITE R, TASHEALE “HI B
— 27 N RBEESAEIME . Ok, RIS seie i 5 10 A BT ik s, BRI
WRAT 8l S e e, IIEREA R SR R 5 WP — 2. SRR SRk 8 P

QU RAE T ER - BEET ERTIME 1774, BRI NiZ T E A BONHT .
AL S, A S B A 8 DR T IS HLE BN SRR R S N M, %07 R S B R IR EAS UL R
FERER R Bl T “Hl B2R” BEIAS SR B & T “REMN”7 , W07 SR LR £ TR
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Figure 6. Innovative design scheme of wall mounted charged posts
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Table 8. Evaluation values versus test values

8. M ESNIKE

PEAME SN /s btz 2 N400 P34 9% E/u v
B LR 1.352 0.9 —4.226
-1.774
S 1.783 0.1 —-2.523
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