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A study on product shape preferred by users based on quantification of visual
informaton using induction field
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The objective of this study was to extract numerical features of product

shapes and to show the correlation with the Kansei evaluation results.The theory of "induction field
of vision" was used to extract the numerical features of product shapes. In order to evaluate
people®s preferences of product shape Analytical Hierarchy Method was used. By finding correlations
of two methods, it would be helpful in supporting the conceptual design stage of a product.
The study provided grayscale images of office chairs, automobiles, etc., and conducted a
guestionnaire to clarify the preferences of observers on product shapes. The, the correlation
between the evaluation functions obtained from the distributions of induction field of vision and
the Kansei evaluation results were calculated. The comparison results suggested that for products
expected to be user-friendly, there is a negative correlation between the average strength of the
induction field of vision and the preference of the observers.



B X C—19, F—19—1 @)

1. WHEBHAR S DT 5=

AT AETE K EO ) EREEOTIBHBIIRIC LY, 22— —=—ZXNRLHR L TE TV
51, 2. HA=D =X DO=—RAOEAITIE TR BT 2T DR T AU A ICE & £V (2 é
NTLES. £ X 5eh, LFLb, WaOMERE MRRETZ T T2 <, SMRITH§ DEI%R2
OFHIZFHE O < BB R DH. ZOFZHICESE, WORITH T 22 8E b+ 5 = }:
RO TE 72, At U7 BEA R L, SMBURARI 9 2 MR ARG R & 2 i LT, — &
OB S, 22—V = ENL2/WETBREHALNIT LI ENTE LML THD.

2. WFEOHM

ABFIE IR D TEAIRE 5> & OBUER 22 Rt fith L7z B¢, JEERFAIfR R & O FRBE & fif
AT25ZLZ2HNET 5. BIRIEERD O ORI L E LT, SROFEGYB] & 2 38mE
FEOMRICESE, HBROFEAKMEAL, FhH U772 BUER R & %ﬁﬁ%k@%@
L, EOXIRFFEE D S TLEGEN 2 —F =2 ENDINZONTH LN THZ L2l A 5.
{5 DR & b b S8 5 & FE X AHP (Analytical Hierarchy Process) % W C4T 9.

3. Mo Lk
(1) WREOFHELE

PR OFHFES L 1L, RIEORE VIZEELO X S G ERE L, R — U BaCis R 72 LRI
L2BGZHATHMETH L. i T 20X D ROUEIEEE TH D & STV, IEFEONF
ZECIIRR OB GG ITMENFF O AHMN EED I TH D Z ERHALNMCENRTEY, £0
MEREN IR ET AL SN2 2 L TERAICE -T2, & 512, R OF G TRMEREm O A 2htk23 1
FESN TS, Bl 2 30T 2R OEF OFEB]IC, A~— k7 4+ » ORI
DO EICHWLNTE ., 2 b &b, EBEISREZ M UEEEL R T2 FiE
ELTHROBEGZMHT L2 L1320 THD EHETT 5.

AR ORFEOFELGOFEITIE, BONERLIZET VS| ZMH L. 20T /LIEMEE
OAEFRFEZ TICHAET 20 TH 5. I Z T 7RI 2 @i L TIRNIZE SN,
Z DERITTEAR O FRGK| ﬁﬂﬁ;5Kﬁﬁﬁ%ﬁ%mibfﬁm%ofwé:&@Awofkw
COMTIZ XV HROFEGNAEENTND. BOLOET /LT, RO H DALE (X, y)IZ
Hé@ﬁ@mﬁS@wiﬁffﬁi%h,’@ﬁﬁﬁﬁ@ﬁ%%@ﬁf%ﬁﬁfﬁ$@L@mﬁ
MEEDICBIT DA NZE LS OME TH 5. SRIOEEA, MBS ONEENITE
T AEENFFOME & KT 5. TR 256 BEFHO 7 L — A7 — VB TH H T2, LENE
0~255 OEZERY 5 5. £72, As I EEy)ZFLE LEZAERORB THD. £ L TEAHM
¥ wix, DOG (Difference of Gaussian) BA#{ TRLik TX 5.

Sty) = A W(x — &y =L, ndédn (1

ZIZT, LENE, MECENDICBIT DEMERZE LRI TH 5. ME~D AN
LETH Y, SEIOGE, ATEG OAE(EN)IT féﬁfﬁ%oﬁeﬂﬁﬁ%LMWﬁ@izﬁ
BEFHD 7 L— 27— VBB T L7, LENIE0~255 DIEEZEY 5 5. £z, As 1ZE ()%
P LEZETROEETHS. £ L TEABEE wiX, DOG (Difference of Gaussian) B CTHL
WTED.

(2) FEEEOHH
A () Ik VEH LS ROFESOMEDEN S, BEBEIREERORMEZLRTLLTO
3 ODOBEFEE A BT 5.

® FRTUU¥NTRNLFX— (PE) : BIRNEOHIGMI2ET L IND[6]
®  FHEILORKME L E/MEDE (DD : JRIROPLSIZEGET S EEbhTWn5
o  FHELONVME (AVE) : HMOETITEHD S & SN D([5]

AHRFFETIE, fhi U7 Fri & MR RS 3 & OB 23R, = — P —CiF 5 B o5l
R EH LNCT D Z 2l D, E£72, PE, DI, AVE ZZhZFThUTFToXTERIND. 7=
LI ZT, plIfFE0mE, Ap)XERT o X VEOMHE, T7/bbiFEgNp & 7255
DOEMTHD.

PE = [p - A(p)dp 2
DI = Siax—Smin (3)



2iz1Pn

AVE =
4 A

“)

4. WFGTHCR

(1) &7 4 AF = TR OB~ D
IHNETOMET]ITIE, BRLUEFEL T L L TUBREEM R O AR B LT

WL DOREFE L L TA T 4 AF = TICHHA L, BPERFME R AR OF SR IC LSS MH
L7 DR L OMBIZ S L2, ROK 1 8365 L LTIk TH D, ZhbOmBgIicx L

TR T IEZ O TR 21T - 7. RHlAEEHE & Z OFIXTEEE 2R 112, FiiEEIc D
&S STRED AT 4 AF = 7 Wi OF M R A X 2 1R

\ 1 pid
~ro
I,
—
< il
e -
- .. &i 2

B 1 TR e LicAd 7 ¢ 2AF = 7 Hig:

F 1 FHmEEEDFE X BT
Erp By X L Hrk VT w7 A HE
0. 299 0. 137 0. 120 0. 094 0.277 0.074

—

0.3000

0.2000

™
= 0.1000
I CEEIW
0.0500
0.0000

0.000

=4 B3 B=a

= =5 = =z

K2 A7 4 AF =7 EBEOREEEE L ORER

(2) BB OFHEILMNTHER & OB

1R L 8§D A7 4 AF = 7THBICH LT, SR OFESME/SfE L O3 fMED
BHBEZHELEZ) 2T, BRORAEEE L OMBREZFHE LI RE2 R 2 1R T. R
L, 3FEEORBED I L, ME— AVE ORL, R 1~8 2{kE LT, BMEFEmAES & PR
DADOHBEZ LD EARENT. ZDZ LI, AVE DRV, X 0 HBROE T 272 O Eifg
DFWIRF L L TONBOFMAENZ EEZRL TS, ZOXICHT 4 AF =T x4 &
L7208 Tk, “HAROER U722 EfG O 7 BB ORI B 2 LR Sz, 7 5 Bl
W2 OFEB ML OREICB N T HER Y SEo0y, K, BIkE D bMERE, BENSLVERINRD
LRIZBWTHRBOEB N R SN D0, EWH HIZhD. £ Z TR TR, oiistssA
A ICAT LT, FU XS ICHRREOFESZ - fiflh 237

2 AFEE L AFELEC X0 FHEE & oFEES
(@) F51 1~4 12>\ T (b) i 5~8 lZoWNT

PE DI AVE PE DI AVE

0.969 0.904 -0.465 -0.190 -0.098 -0.473




(3) B BYETAR D REMEZR A~ ]

LIFIZRT 4 o RBHEE®RZIEL, ZhbOmigE W CHEEGMT & Bt h 217 -
7o, Zhbid, ABED X 0 V7 OEMEEND, HEOEKENBHTE 2 b0 &R, [#Ho
K& R ETH, BRI 2EER T2 E 517 V=27 — L OBREIRHE L

BHED B#$HE BHEG

3 fiEtretge L Uiz 4 FEEHO B BB

BHED

X 3 D 4 ¥ BBV EEG AT OFEIGHEG IS S FIT 21TV, B ORI EZ M L.
FTORER. X3IITRTERBY, PE ORKMEIZTEBEDOD 9.38x10'%, DI DR KMEH HEIFEOD
1.11x10%, AVE IZHEIEQ D 577100 BNEEKRETH D Z L0500 5.

3 BEEEBGI T 2GS ORR
PE DI AVE
9.38E+16| 1.11E+05|5.63E+09
8.49E+16| 9.82E+04(5.77E+09
9.07E+16| 1.06E+05|5.68E+09

8.68E+16| 1.01E+05|5.73E+09

BEE0
BEHEOQ
BEHEOQ
BEIE®

(4) FEIE TR X 2 MR R & AR

FERE s TiE (AHP) 234 21CH 720, RO RO R 2 £ 4 157, TRENR
BEZH5 10820 3EZ 5D Tho b@mWMETH 72, BEIHEEAICHTZY L Oa2—H
— 3B E —FEEHLTBY, KOWTHADIRS, EfRENEBEHRINTWDLZ LR D.
s 6 HADFHEALED 55 “RENESZ D7, “MEABHY L7, “EHABILE H” 1T,
HEhELOMERE, MEREZ I T 2 & L TEA L. REBERORAEHEEDORR L ZOWNRE R
T77 72K 4 18F. ML HBEQLR S FHiSNTWD 2 Lnbnd. £z, ABEOIT
AHEEEEE L TR O EESND REPR S L) IOHANEBERENTELT, LAY
W, TERNBIRE 5 JUSAD 4 HAPRREICEZH ST L0000 5. £z, TRLAST
W, TERRIE& D & % 1, TEPER 72 ) OBl 2 382 3 THE 721 Tl OBEZEE 2 50TV 5.
ZoZENG, BREBAOBEREIZENTUIT A VHOEETHD Z ENREBIND.

4 G IENE O R B B
AT AL o) BT A RS Y FH T BT
BLALT N 0.108 BENBREZ) 0.292
ERRIE D B D 0.166 IENRH Y Z 5 0.139
{EPER 72 0.121 HNMNILZ 9 0.174
0.300
0.250 II []
0.200 -
0.150 I ’:’
0.100 ’ ’
0.050 ' H i
0.000
Cali. o \x;éﬁ

2>
<

Q\‘ RN

<

X 4 4 T OGO EEE & 2 OfERL




FEIEMATIC L0 B U2 2EEI S S AHP I L 0 B L EEEEOMBRKE R 5 IR
#LY, MAEEHEEL PE, DI \JI3BOAOHB, AVEIXTRWIEOMHENRSH 5 Z En30n5.
ZOMOFMFERETIE, THANBNAZE H IRMINEN A H 0 2 9 NITHEAR A G2, ZibdE
HIXEBRAIS 720 TIE <, EEoBE, FERRL L, L0 RESER S /IR
VDR & PR R OB 2T 5 9 X CEETHDH, £, ROE 5 1T LR
b, BRI LR EEEEICH LT, FMEEOHBERAONEIDE DI LR TH B.

AN B OFERE, YERRICBEI T AR B, AMBLIC R 2Rl B 2 RFNICFHE T 5 2 & 23
FTDy, HEREICBI T 2 5HIE B I D W CITEBHIG CIEiE <, BIAE OF T 5 Mik-orkiiic £
WTCEIZ LTV aTEErEITE <, EigHISE OB OW TR T2 8ERHDH. £OHT
MEPER 7R E DI OEISR N RL BT D L EZ ONAHEBICE VT, ME AVE &3
EREOHBEZ L >THEY, 74 AF = THEHBICHBITHEREFHTRSTND. & 5 OFff
RIELTE2HNE, TROEFZAE L S 2HENEENTH D EBAINTWD EHERISNS.

% 5 A, RO REHE LA L g 088 & o5

FAEI D%t 52 PE DI AVE
BlL AT N -0.254 -0.244 0.187
AR D B % -0.258 -0.265 0.315
P Y 72 -0.519 -0.525 0.570
RENRSZ 9 -0.455 -0.447 0.393
IEESI38 0 2 5 -0.568 -0.576 0.623
HANMNILZ D 0.880 0.886 -0.895
MR BT -0.750 -0.741 0.720

(5) BRRHEE & ERMERENRS RO FEES ; LI KD E N

—H DM TIE, WA OFHELGHERICESE, B O L2 EE S, AHP 2 Hu ok
PRSI & OB Z RO 7=, BBMERDH Y, RN FTREZL MG b frfE & L TiE
AVERHIF b5 . TORE, 7 4 2AF = 7 EBICE O TIE, FEGORAEEEEN AVE L
AOMEZRL, HEEBEGICBO T “EHEAZR7 L0 9 FHEE B2 1T 5 il & 150 FEE
AL, 74 AF = T7ICBWTE, SMOETZHENRVEGS SRS LTHEPRRLS, A
BEICBWV T, HBROETEZREEIMEENTH D ERMESND Z LD, ZhE TOHF
ZECBNTEH, LT, BHLAST VAR EOFMGEH X PE/R\V L AVE L AOMBE %2/~
L%, M7, mEEEZ 272, 7o EOFMIE EIZEOMHBEZ RTLAN L ALk,
BMERHIEE 0 9 B, EOIE N ERFHNICE 53 5 0TI K0 B 5 NS 5.

6) £&o

AHFFE I, B OBEER G FHEE PRI DRGSR IE & LT, B8 & F W TR 0 52
Ra1To7c. BENEDO 7 L—X 7 — )VEgZER L, EfROFFEGMTE AHPIC L 57 v —
N ZE Lz, 0%, FHEIBMITRERN 5157 PE, DI, AVE ® 3 >OFH% &, AHP IZ &
DEBLSNIKEEE L OMBEZRD. BRELT, RAEEEEL PE DIZIZAOHEE,
AVE\ZIZIEOMHENRH 5 Z E BRI Sz,

Z E X #

(1] E LR, 5 3 #i ZR(bA A2t ~OEEOEN ), [H 122w A E 2021

[2] 1A ZARMERRIC I DB R A pE A A, ZEPEAF BE, 5 %5:(1998), 1 %5, pp.25-28

[3] Mishima, N.: Quantification of Shape Design and Its Correlation with User’s
Preference, Proc. of Transdisciplinary Engineering, 10, (2019), 252.

(4] RAER: AT OFEL L DRI, 7BA0F5:, 10, 2(2003), 326.

(5] HATHEDE, HEARY, HAAYT, ML FHEIGIC LMD, ik T.5%(C #W), 76,
767(2010-7), 1728.

(6] &=k, AkrE, SaciE, FREER: On LM R EFE T WAIC D8RO RIR 54T, AR
= 1.5, 44, 4(2006), 576.

[7] Mishima, N. et. Al.: Quantification of User’s Preference on Product Shapes Using
Automobile as a Case Study, Proc. of Transdisciplinary Engineering, 16, (2021), 547



4 4 0 1

Nozomu Mishima, Taiga Toyoshima 16

Quantification of user’ s preference on product shapes using automobile as a case study 2021

Advances in Transdisciplinary Engineering 547,555
DOI

10.3233/ATDE210135

Kenta Hirose, Nozomu Mishima 84

Eco-efficiency Evaluation of Modular Design Smartphones 2019

Procedia CIRP 1054,1058
DOI

10.1016/j -procir.2019.04.189

Mishima Nozomu 1

Identification of Product Specifications Based on KANO Model and Application to Ecodesign 2023

Manufacturing Driving Circular Economy (GCSM 2022) 781, 789
DOI

Nozomu Mishima 10

Quantification of Shape Design and Its Correlation with User’ s Preference 2019

Transdisciplinary Engineering for Complex Socio-technical Systems 252,260

DOl
10.3233/ATDE190130




Nozomu Mishima

QUANTITATIVE EVALUATION OF LANDSCAPE WITH AN OFFSHORE WIND TURBINE ARRAY

Grand Renewable Energy 2022

2022

2021

Nozomu Mishima

Quantification of user’ s preference on product shapes using automobile as a case study

TE2021

2021

Nozomu Mishima

Quantification of Shape Design and It' s Correlation with User’ s Preference

TE2019

2019




Nozomu Mishima

Quantitative Evaluation of Product Shape and it’ s Application to Eco-efficient Design

Ecodesign 2019

2019

Minehiro Ozawa, Nozomu Mishima

A Proposal of an Evaluation Method of Eco-Efficiency based on Quantification of Functional and Visual Features of Product

Ecodesign 2019

2019

(Nakamura Masahide)

(60172441) (11401)




