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Abstract : This study develops a user-centered, traceable evaluation framework for concept-car body styling within the
Kansei Engineering paradigm. A 12-dimension semantic space was built by using Semantic Differential scales, and 127 valid

questionnaires were analyzed. Objective weights were derived via information entropy, and expert judgments were extracted
via AHP. Then, the two were fused into composite weights to assess four styling archetypes. Results indicate that
“Original-Imitative” (C2), “Light-Heavy” (C6), and “Intelligent-Traditional” (C12) dominate overall impressions.
Comprehensive scores rank Alternative 4 > 1 >3 > 2, with a very small gap between the latter two. The framework closes the
loop from user perception to design guidance after mapping heavy-weight dimensions to actionable geometric cues (such as

proportion, character lines, and surface continuity). It is reproducible under fixed stimuli and survey settings, and serves as a

deciding factor in early concept screening and refinement.

Key words : Kansei engineering(7}*d & }), Concept-car body styling evaluation(Z4) E7} 2}A] %3 #H7}), Semantic
differential(2] 7] & 3}H), Entropy-AHP composite weighting(l E 2 3]-AHP %3 7} X]), Intelligent impression(*] ‘5 4]

1), Design decision support(Ad Al SJAFZA 7 =] )

Nomenclature
U : original evaluation matrix
R : normalized evaluation matrix
¢ : normalized value of alternative i under criterion j
Dij : proportion of alternative i under criterion j
£ : information entropy of criterion j
D; : utility value of criterion j
w; : objective weight(entropy weight) of criterion j
Wy, : composite weight(combined subjective and objective

weight) of criterion k

X, : comprehensive evaluation score of alternative i
m : number of alternatives
n : number of criteria (here, n = 12)
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Stage 1: Stimuli and Semantic Space Construction

Kansei Image Word Pairs
(Futuristic- Traditional,
Dynamic-5tatic,
Intelligent-Conventional,

Hyundai Concept Car
Styling Samples
(Prophecy, N Vision 74,
| Seven, Staria)

etc.)
Stage 2: jective & Objective Data A
Expert Questionnaire User Questionnaire
(Analytic Hierarchy (Semantic Differential SD
Process AHP) Method)
Subjective Weights Objective Data
(Expert-based Indicator (User Kansei Rating
Weights) | Matrix)

ggﬁ 3: Data Analysis & Model Building

Statistical Analysis
(Factor Analysis / Cluster
Analysis)

TR

Core Kansei Dimensions Mapping Relationship
(e.g., “Futuristic-Tech (Design Features &
Sense”) Kansei Images)

Fig. 1 Framework of the evaluation research model

(a) Alternative 1

(c) Alternative 3

Fig. 2 Images of four vehicle body-styling cases
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Stage 4: Comprehensive Output

Integrated Evaluation
Model

(Combining Subjective &

Objective Weights)

Concept Car Styling
Kansei Evaluation Result

(d) Alternative 4
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Table 1 Indicator-level raw evaluation matrix (SD data; rows
= Alternatives 1-4; columns = C1-C12)

Alterna-
tive Cl|C2|C3|C4|C5|C6|CT7|C8]|CY|Cl0|CIl|CI2
Alterna-
. 87 |94 |95 |8 |9 | 84 |93 |90 |9 | 93 | 8 | 85
tive 1
Alterna-
. 91 | 85 [ 93 |80 [ 92 |90 | 8 | 98 [ 92 | 90 | 92 | 79
tive 2
Alterna-
. 94 | 85 (94 |91 |91 |8 |94 |95 (93|92 |81 |8
tive 3
Alterna-
. 92 190 | 92 | 95 | 77 | 94 | 93 | 95 | 94 | 86 | 91 | 94
tive 4

Table 2 Indicator-level normalized matrix (R; rows =
Alternatives 1-4; columns = C1-C12)

Al:.ema' cl|c2|c3|calcs|csl|cr|cs|col|cioci|ci2
ive
Alterna-
. 0 1 1 1027 1 [0.09/0.88| O 1 1 0 |04
tive 1
Al.tema- 0.57| 0 [033] 0 [0.79]0.64| O 1 0 057 1 0
tive 2
Alterna-
. 1 0 |0.67(0.73|0.74| O 1 ]0.63(0.25|0.86/0.08| 0.4
tive 3
Alterna-
R 0.71]0.56| 0 1 0 1 |0.88(0.63|0.50| 0 [0.92] 1
tive 4

Note: C1-C12 correspond to the column labels of the 12 semantic dimensions,
and their semantic descriptors are identical to those used in the main text
(e.g., C2 = innovative—imitative, C6 = light-heavy, C12 = intelligent—
traditional, C11 = aggressive—friendly).

3.2 7k33| ALt At

B Aol M= A AAIGE 7FEA] Ab A apol ufe =
=9 FI 7SR (AHP), A 7IE (AR IEZ Y] 7]
wh, 18]aL o] &8 FHE 23 7teA AHE A G
o} WA 422 A3}b= Table 390 A48 Al E o] om,
oAM= A8 7ol d3Ads FAlskE HEl el
A1 A4 g} 1 o) FFete] FA S AlE stk

$A, T 7SR A A A R, AHP A4
A7 H|E(CR) A S B8t =814 43S &
Halgom, FAF e Ta % AEe HeshA v
Bt} FAZ o 2= 2 EX(BL, 03786)°] M =
& }% A& 7HAH, o] tIA1 2~EFY(B3, 0.3242) H

1

&
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Table 3 Information entropy Ej, objective weights wj, and
composite weights wk for each evaluation criterion

(C1-C12)
. Entropy method | Objective weight | Combined weight
Indicator . .

Ej wj wk
Cl 0.7725 0.0637 0.0776
C2 0.4713 0.1477 0.1854
C3 0.7312 0.0751 0.0536
C4 0.7139 0.0799 0.0524
C5 0.7852 0.0600 0.0366
Co6 0.6013 0.1114 0.1444
C7 0.7913 0.0583 0.0842
C8 0.7748 0.0629 0.0286
Cc9 0.6886 0.0870 0.0741
C10 0.7758 0.0627 0.0842
Cl1 0.6005 0.1116 0.0839
Cl12 0.7148 0.0797 0.0950

3.3 CHQF 28 mot

UM mEE A AA R B 7E A Apel] whet ] 7HA
A digtell dhal] 7Fee A4S Falskel o, g A
¥}3= Table 49] “FA] X Fol] A|AI= o] ik H7F A
F 71 R &, gohE &9l by 2ol =EH
TF: tieb 4 > tiQk 1 > thet3 > thijk2, 7} tiehe] F3t
9 217 91.4453, 89.4514, 88.3164, 88.0236. 2% L}E}
»Lu} o] Axb= tht 47k AN Q1 H7F el A 7HE
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Table 4 Evaluation results of the four styling alternatives
(x1-x12 and comprehensive score X)

Indicator/ | Alternative | Alternative | Alternative | Alternative
Alternative 1 2 3 4

x1 6.7512 7.0616 7.2944 7.1392
x2 17.4276 15.7590 15.7590 16.6860
X3 5.0920 4.9848 5.0384 49312
x4 4.4016 4.1920 4.7684 4.9780
x5 3.5136 3.3672 3.3306 2.8182
X6 12.1296 12.9960 11.9852 13.5736
x7 7.8306 7.2412 7.9148 7.8306
x8 2.5740 2.8028 2.7170 2.7170
x9 7.1136 6.8172 6.8913 6.9654
x10 7.8306 7.5780 7.7464 7.2412
x11 6.7120 7.7188 6.7959 7.6349
x12 8.0750 7.5050 8.0750 8.9300

Total X 89.4514 88.0236 88.3164 91.4453
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