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TSR E BRI LAALE - R B SEYEE/MERRE L » erE YR et (Chan,
1992; Meyer,1989,pp.38-39;Schapiro,1961) o [Afj » ESHIEL » AEZH—EHELITES
B AT 2R (Ackerman, 1963, p. 174;Walton,1979,p.87;Walker,1989,p.156) o HafA [EIE/E,
BAEME R L & a MR B > L - ZHEEERER (L » BT A AR EE 4 MBS A EE 5 »
BB ELSCEIERE » RS ILASCE IR S » SRS B (LAY 5 AT BT R T EE o

BRI » BRT RESTHHBIER S TR EE AT » I 4 A BRI EAR B
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A: BIEERE (EaREIEIERIEEN KRR ;

B: RIEBEIERE;

C: HEHEE (FitERIEEMNATRE);

D: BEEIENIKTEE;

E: BREFNATREE (BERITEIRRERIKEIRE ;
X: 5[EEAE,; '

Y: FiEEIEEAE;

Z: RERIEAE;

LxWkH: RENE x H x 5
WB: YREEFNHEHEE.
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3-1 SEFERREFAVARE

ZEEE 40 FIRERAS ISR o ATH @ 40x40 AU SRR R AAER o FEAERER
FEETFHEARGERZAERER —HFORE, RENZSORERMEEERELHEEMN
TR o DAL —JEPH R LR » WIS 40 RER LIRS 21T - AFERLIRE/EE S A (hierarchical
method )3 E #h 1% (average linkage method)¥HREE/EEER » WP EEHRAVEE SRS E
(dendrogram) o FRERSFITHIFESR O] LUBHS AR A3 5 4 K8 » 40 3 A o 1608 3 ohiies » it
RIERE 4 EAEILERDE] » BEREAIEEEES LLIIAE » (ARSI RS 3 BHEEEE 4 4368 »
RRRB LR BERPEER » 551 > It 2 BAEP R EREEMREL » (BRI ERERE RIS
TEEEEE -

IREFSR T ERYAS R » I EE LG TIPS T BV A E MR Ry 58 » B EIRERR
BERVETEIEE AR (8 » 28R » FFFIa0sR 1. R - M AERn R EEHRIEDL
Student-Newman-Keuls (SNK) 4347 » FIEEHHITEE N ER SR EERE o
=1 EREEHAIETR

BE 1 HE2 HE3 HE4 ]
WB  Hhae mean 23813 2591.9 2605.8 27873 2607.0
sd 1239 99.1 96.4 158.6 190.2

) SNK A , B B C
LEE mean 367973 438671 45041 43836 44088
sd 205.9 2323 150.9 2812 491.3

B SNK A B B C
WUUHEE mean 15936 17134 71876 81378 7178
sd 81.3 60.9 35.0 85.5 103.9

. SNK A B B C
HEE mean 14174 37375 39678 1400.4 3979
sd 19.9 38.5 269 62.5 43.0

..................................... - . SNK - - .. g
TR EEAN mean 70 973 93 [ 96
sd 38 1.3 13 1.7 25

............................................ . SNK B A A A
VTR EAE mean 358 397 30.6 390 30.8
sd 3.8 28 1.6 33 3.6

............................................ . SNK. B A A A
IR A mean 489 36 59.0 768 3373
sd 82 6.9 4.8 5.1 109

...................................... SNK B A A A
ATTTEEERTEE mean 9783 19144 11461 13346 1764
sd 108.1 54.9 86.7 207.8 182.7

............................................ .. SNK A' BC B C
BB B ERE T Tmean 6550 7125 7035 LEXR 70475
sd 56.6 52.2 59.1 118.0 83.0

sennsessvenennne. o SNK - - - -
CHIEKERER mean 15072 14269 13296 13258 13880
sd 126.0 90.3 118.7 162.9 147.0

........................................... . SNK B AB A A
DT B R KR EE T Tmean 6906 7963 7727 7171 760.5
sd 70.8 132.3 98.6 100.7 105.0

asssasasssnssnunna o SNK - - - -
ETTTHEKEERE mean 4350 3166 496.4 575.0 4700
sd - 74.4 732 1023 158.0

SNK. B A B C
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(a) a08: BRLHUEE 1

(c) a34: HiFIEE 3 (d)al3: BLFEIE 4
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B » BIATERRAR b - SRESHIFERS X B SFHEENA Y ShAME o SRR B R A IR R
SLAREE 50 [HELALE » 418 7 (b) o B » REUBHE—FRRE R E — T AL HhARR AT AL AR Y
[EIRFRRAR » A05% 2. BLRLURETEER AT TS - EREHIRERERREN TE - HEEAE
BRI R BAREY - BT X AR B (R BRI TR A B B AR 2R » T E B IT

WatEE LR HAMEE -

% 2 [RAURR R R TR 20

(a) WHEH]

(b) HEhER
[ 7 EREARREERRREE

Rl

R TR
BE A" power 05 Y =24.0789X°%
£ C  cubic 0.438 Y =27.282+0.1393X -0.0003X* +14E-7X"
1 B none none  none
B A’ power 0ggy Y =17.9519Xx77"
£C cubic 0342 Y =126.1695+0.1275X — 0.0003X*+12E-8X"
2 E°  cubic 0658 Y =311.689+1.6253X — 0.0067X%*+57E -6X°
B A” power 0.783 Y=15.7763 X" B
e C cubic 0431 ¥ =24.1047 +0.2040 X — 0.0004 X* + 6.0 - 8X°
3 B cubic 0gos Y =1.8317+0.7095X +0.0021X * -7E~6X"
B A power oses ¥ =223895X"7 -
R C o oubic 0343 ¥ =25.6175 +0.1688 X - 0.0004 X* +1.7E - 7X°
4 B cubic ogo] Y =-8.5267 +0.9649 X +0.0006X* - 5E - 6.X°
S A% 3[SSEUE, C: SRR, B SRR
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Qb gEILpEA 2 fEIERRMEREE (non-linear regression model): 3 KJF[EIEREL
X (cubic regression model) » FEXREIEHE, (power regression model) o ZEEEERIEE
ERE » BEHEAESRER - FIEERENEL - DEXREEEXFTRTISE » FiE4E
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AR ERENERRESAEER  HETRSHEPENETEESOE » FNSEEp
THABRERTHAEEY  WLRFARCEREST » S S ey fe e B
%%bDLMErTé‘ > TR S B R VRS 2R o '

ERAERMNRRI M

nu

ll

SYRETERS Y » SEAEWE R R EARS RO AT - e TR
BB AR > PR AR AR B R KM - SRR
T Rl AR B s o B AR B IR T B B T AT R S R 3 B
SUFERG TRBNEE (R 3)oF 4 FIHT RS HAENE 3 BRSNS LM PIAMEE (B
RIs&538 > factor score) » AILFISER 2H T RIS BB S RIS EFAORAH L » BRISEETEIL
EREMEHISMIEE o

& 3 PRFARREESR

EFeH  EEFEARR iZa5g FFE 1 F% 2 F% 3
TR b01 FEER 0.85448 0.35793 -0.10834
b02 EER 0.76307 0.54043 -0.03128

b06 EEN 0.86901 0.33624 0.24596

b10 FEEN 0.90030 0.34831 0.10326

b12 ISR -0.71067 -0.21698 0.43856

b15 BRARH 079253 0.15457 0.43015

bl6 SRIRE 0.89999 0.33789 -0.00038

b20 ey -0.83235 -0.28064 -0.40463

b21 B -0.83565 0.08036 -0.39620

B b05 BHERY -0.11522 0.85984 0.12010
b03 R_EWN 0.60984 0.70784 -0.16121

b04 THHAY 0.52430 0.73072 -0.06437

bl4 KAH 0.37818 0.80475 -0.07707

b17 EE oGS -0.44189 -0.85831 -0.09916

b3 BIGRY -0.47955 -0.84034 -0.16405

b19 HEN -0.53739 -0.79618 -0.06157

TRENRR b07 RIRH 0.08645 -0.55687 0.73299
b08 BIJRAY -0.08601 0.05706 0.96847

b09 TRARAY 0.07456 -0.03531 0.93221

bl1 Vi) 0.15030 0.02865 0.87028

b13 ZIE=R:] 0.48126 0.34439 0.71742

BEE 11.65896 4.59074 2.08714

HA 55.5 21.9 9.9

RiARE 55.5 774 87.3
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RETRmME 2B H LM

= 4 KESYTELREEMNEEN S (factor scores)

EY HE2 H#% 3 FSE R 2 Hs% 3
I R JRFERE TRBIRR farkoid e FLFERR ik
a0l 2.54090 -0.05443 -0.61083 a2l -0.30563 1.15122 -0.79695
a02 1.49641 0.15143 -0.84785 a22 -0.89898 -0.56697 0.06657
a03 2.04073 -0.28876 -0.53222 a23 -0.42070 1.24175 031792
a04 -0.85755 0.11664 -0.04618 24 2.57975 -0.27097 -1.47450
a05 -0.56917 0.97534 -1.20703 a25 -0.02419 1.10850 -0.11965
a06 -0.57372 -1.21455 -0.77849 226 -0.20018 0.79305 0.01292
a07 -1.04306 0.47895 -0.28318 a27 -0.76548 1.48072 -0.19256
a08 -0.34125 -1.98740 -0.27601 a28 -0.56046 1.00441 -1.17106
a09 -0.02263 0.61899 -0.30978 a29 -0.68656 0.21456 0.31243
al0 -0.68081 1.20781 -1.10123 a30 0.65980 0.35996 0.19358
all -0.77997 -0.41409 0.59614 a3l 0.64291 0.38655 1.56574
al2 -0.42275 -1.50025 -0.96151 a32 -0.56176 0.17327 2.56481
al3 0.90845 0.12037 2.00881 a33 -0.52987 -1.85565 0.25267
al4 1.68861 -0.06360 -0.33650 a34 -0.75366 1.14618 -0.52077
al5 1.00812 -0.10461 1.78642 a35 1.15897 0.84068 -0.59672
al6 1.28866 0.09171 1.82752 “a36 -0.54366 -1.78514 -0.10164
al7 -0.66146 -1.32645 -0.39405 a37 -0.17416 -1.76353 -0.19250
al8 -0.51056 0.66445 0.96842 a38 -1.06228 0.75666 0.43667
al9 -0.26468 -1.44731 -0.51612 a39 -0.29697 -0.12113 2.15688
220 -0.78809 -1.29913 -0.49909 a40 -0.71308 0.98077 -1.20107

1-2 BRAENAENH

DR SR BRI » ISR 4N 008 10 FE o SERIE

-

10

25

PR

-+

10 DARISR > BEREAHTHIER



SRS B LRI I 7E — DR B RE R B 99

BT — U RS SERIRE SR FT (RO BRI » FTS RS REER B0 - SR X BB A B RFERAIAT
HORLEE | FEEANEYIS » RTEEE Y FUBE 7 MRS SHIVRS R PR A B S R R FESE 4
Wi > EREET > ATKEEE VIERES 5 AT RREE 0 V1 W2 - I W1 BREIPRE AR
DEEITELE WA - T W2 BRI AR A REPEREER 2 U)E ©

4-3 REERYEASIER

A T S A E T A T B B B R SRR R SR AT  FURESR AT Y R
3 A A 11 Ao o BATHE LARE 11 BRI 3 FIE 10 AUBRERITRG SR BEHRRR 5 -
TSRS B SRR o A TR BRI EED > FLATRRE B (LR REL B fd P AR » K
{FE AT AR BE M » R MRS - HEEMBIMR » M SR R(E - LSBT
IR BV BARE RS FOTIORE o DAER 5 YRR IR » ZERBAIFmKER BRI A AT
AT © 3t BAFS R EEE SR e 2R » Kt R RRE R E Fa
HEEROPRARELH - BRERIEE -

FhEFR LAENET  MELERS G R DRSS B RS R R AR S R
EEAEEM o FEHRMATUESE N HESN BRI RNEEREL - RERAEH
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100 At R WE 2R E 2

% 5 AR SR BT S R R LS

BERESE WREHIRESE DRSS EHRESE AL EE
A B C 1 2 3 4 w X Y Z ST E=nk
a06 - - a6 - - - - a06 - - BIHH a06
a08 - - a08 - - - - a08 - - a08
al2 - - al2 - - - - al2 - - al2
al7 - - al? - - - - al7 - - al7
al9 - - al9 - - - - al9 - - al9
a20 - - a20 - - - - a20 - - a20
a33 - - a33 - - - - a33 - - a33

a37 - - - -
- a0l - - - a0l - a0l - E-£3:0] a0l
a02 - - - - a02 - - a02 - a02
a03 - - - - a03 - - a03 - a03
al3 - - - - al3 —_— - - al3 al3
al4 - - - - al4 - - al4 -
al5 - - - - al5 - - - al5 al5
al6 - - - - al6 - - - al6 al6
a24 - - - - a24 - - a24 -
a3l - - - - a3l - - - a3l a3l
a3s - - - - a3s - a3s - a3s

Cl C2 C3 Wi W2
82 - |- - - @ - - - . a2 | e 232
a39 a39 - - - - a39 a39

- a4 - | - a04 - - - a04 - - - Ry a04
- a0?7 - - a07 - - - a07 - - - a07
- all - - all - - - all - - - all

alg - - - al8 - - alg - - - al8

- a2 - | - a2 - - - a2 - - - a22

- a9 - | - a9 - - - a29 - - - a29

- a8 - | - a3g

a05 | - - a0s5 - a05 - - - - R EUR)
a09 | - a09 - - a09 - - - - a09
alo| - - al0 - alo - - - - : al0
a2l ) - - a2l - a2l - - - - a2l
a23 | - - a23 - a23 - - - - a23
a25 ) - - a25 - a25 - - - - a25
a26 | - - a26 - a26 - - - - a26
a7 - - a27 - a27 - - - - a27
a28 ) - - a28 - a28 - - - - a28
a34| - - a34 - a34 - - - - a34
ad0 | - - a40 - a40 - - - - ad0 -

FREFHEERERAVEREE A (1) WITRRETI RIS - 725 3 TP ARG W LA
RS MBS T LUR TR - BT > BAEN o KILHEFEE A ANPLTEN o FH5E B(4) WITR
BEFEIRE ; 31 2 (2) RS EhEHPARARREERTEANSEERR A
BHuLURTERER - A0 B » DISBERIR A S50 - AN | B¥EE C3 Ui »
HERBETT R BRI (EREBRMEZRENEA BB ENRME R M €3 (3)
RSB RIRIREE | BRAREER C1 » BINREE a32 B 239 MW ERILHIZKE » WBRIREIEISE °
RELLB RS RAY 5 BRRE - 208 12 ©

ZPEERRER - BERTI I LUB RBA B REERMTRY 4 FRRE M 4 » (HRERERARIES
PSR LR » A —EHHIREE - LR INEIRAIRESE - R EIBEBENILAITA
{BATTTBHEERY B 2k o HFTRERIARRER > EETURANETRR » SR EAERETR
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a06 a08 al7 al9

a36 a37
(a) BEIHHY

a04 a07 all al8 a22

() R

al5 a09

(c) HEFEEL

a0l a02 a03 al3 al4

(d) ZEEER

a32 a39
(e) WENE
[ 12 LR SRR 5 BHRE



102 AR mME2EE L

FRFERAEIER > TR — BRI HIARIKEHEY o , |

FIFEE 3 SR/ AR BRELEY B B R R ER AR 2, » ZERLERPH R 138 b VR B U Y
RS RY BT B AN ER © 5 » TR b FFEERIE = ERF TR EAB U N » Wi =H
S AT AR AR AT BEAR » RS SRERE » B RA R A ER EA URE (fF
13) o Hh BB RRRE R ARG E » K ESERN S B H A BB S IR - 1§ =7
SHATRYAEREBEAR N AT » SRR G B H At 4 S SR B R EERORA — A (E A E o B
2RISR b BIRERNERTHINTGE GR6) BEAER (K1) HFEIGEIREHR
RERIZEE (B 14) - BEaRAREENHESH 5 GRIUE (B 15) -

=6 5 BFEMEMTHITEE

B T TR T T

WB  mean 2381.3 2573.14 2610.45 2805.00 2632.00
sd 123.9 90.46 101.06 154.28 41.01

L mean 3679.3 4339.43 4498.00 4946.18 4487.00
sd 205.9 206.40 139.54 225.06 31.38
W mean 1593.6 1699.00 1722.45 1825.91 1722.00
sd 81.3 51.61 42.00 79.73 16.97

H  mean 1417.4 1367.57 1396.36 1416.45 1322.00
sd 19.9 37.44 26.53 51.48 130.81

X mean 12.0 9.43 9.18 8.09 10.00
sd 3.8 127 1.25 1.58 1.41

Y  mean 34.8 29.00 30.45 29.55 27.00
sd 3.8 2.94 1.63 3.30 1.41

Z  mean 489 26.43 28.27 28.00 22.50
sd 8.2 7.37 4.86 5.14 0.71
A mean 978.3 1204.29 1144.55 1364.55 1110.00
sd 108.1 50.70 76.76 191.16 14.14

B mean 655.0 709.29 707.27 713.64 840.00
sd 56.6 55.48 59.47 112.81 35.36

C  mean 1507.2 1419.29 1330.00 1382.73 1087.50
sd 126.0 94.76 119.29 123.66 109.60

D  mean 690.6 783.57 786.82 758.64 855.00
sd 70.8 137.56 102.84 98.29 109.60

E  mean 435.0 226.00 455.91 608.18 412.50
sd ; 79.17 113.11 71.32 31.82
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A Study on the Quantitative Description of Product Styles
— with Sedans as a Case Study
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Abstract

Products on the market have various forms with different styles. The theme on how to
classify and describe them quantitatively is indeed worth exploring in the field of design. This
paper compiles 40 side view pictures of recent year sedans and converts them into digital files.
The key dimensions and angles of the cars in the pictures are then measured according to
productometry, a technique for measuring products. A total of 40 subjects are then asked to
divide the 40 car pictures into groups in terms of shape similarity, and select adjectives, from
a given set, to best describe each car group. A cluster analysis reveals that, there are 4 major
clusters of the car shapes. For each cluster, the car which has a least average dissimilarity to
all other cars in the cluster is then identified as the typical car of the cluster. At the same time,
the corresponding key curves of the car contours in the same cluster are gathered, their
coordinates scatter plotted, and a regression curve calculated by regression analysis. By
combining the regression curves and average dimensions and angles obtained from
productometry in each cluster, an average contour shape of each car cluster can be
constructed, which is then pasted with the picture image of the typical car of the same cluster.
The resulted car image is then treated as a prototype car of this cluster. Conceptually, a
prototype car can be considered as the representative model of its respective cluster both in
shape and in image. Luxury, elegance, and dynamism are the three main factors found by
factor analysis of the 21 image words used to describe the car shapes. The 40 cars are cluster
analyzed again both in the image space of the original 21 image‘ words and in the image space
of the condensed three factors, resulting 3 and 4 clusters respectively. By synthesizing all the
three clustering results in this research into a final classification of the cars, five independent
car styles can be identified: cute, luxurious, compact, elegant, and aerodynamic.

Keywords: quantitative description of shapes, productometry, typical car, prototype car, car
styles.
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