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Modeling Design of Ceramic Liquor Bottle Based on Kansei Engineering

LIU Yong-hong, LIU Le
(Hunan University, Changsha 410082, China)

ABSTRACT: Under the trend of consumer ideology upgrading and the development of global trade, the innovative design
of ceramic liquor bottles is explored using kansei engineering to cater to the perceptual needs of consumers and enhance
the inner value. First of all, the key points of ceramic liquor bottle are analyzed and extracted and its weight is calculated
by eye tracker technology. Then, sample pictures are extensively collected and fuzzy comprehensive evaluation methods
and multidimensional scale analysis methods are adopted to extract representative sample pictures of ceramic liquor bot-
tles. At the same time, relevant perceptual image vocabulary is collected and extracted, and the perceptual image for each
representative ceramic wine bottle is scored. Finally, the mathematical model between the modeling category and the
perceptual image is constructed by Quantifying theory I, the correlation library between the two modeling categories and
the perceptual image is built, and the reliability of the data conclusion is verified by an example analysis. By analyzing the
perceptual needs of specific groups of people, two perceptual images of “elegance” and “nobility” are summarized, and a
ceramic bottle design work with good evaluation effects is generated based on the correlation library. Kansei engineering
can be well applied and provide a theoretical basis for the design and evaluation of ceramic liquor bottles.
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Fig.1 Kansei engineering application process
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Fig.2 Shapes of three ceramic liquor bottles for
eye movement analysis
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Tab.1 Ceramicliquor bottles' concerned parts and weights
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Fig.4 Samples of ceramic liquor bottles for representative sample screening
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Tab.2 Scoresof liquor bottle shape’s difference
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Tab.3 Difference matrix of wine bottle shape

KA Pl P2 P3 P4 P5 P6 P7 P8 P76 P77
Pl 0.00 2.78 2.90 1.99 1.59 1.85 2.19 2.64 2.28 2.56
P2 2.78 0.00 227 2.79 2.29 1.83 2.49 3.50 2.96 3.61
P3 2.90 2.27 0.00 3.08 2.22 1.88 3.38 2.50 1.45 2.01
P4 1.99 2.79 3.08 0.00 2.87 2.55 1.06 2.69 2.83 3.12
P5 1.59 2.29 2.22 2.87 0.00 0.76 2.19 2.90 1.52 2.37
P6 1.85 1.83 1.88 2.55 0.76 0.00 2.24 2.88 2.82 3.32
P7 2.19 2.49 3.38 1.06 2.19 2.24 0.00 2.38 2.80 2.62
P8 2.64 3.50 2.50 2.69 2.90 2.88 238 0.00 3.48 2.40
P76 2.28 2.96 1.45 2.83 1.52 2.82 2.80 3.48 3.04 2.42
P77 2.56 3.61 2.01 3.12 2.37 3.32 2.62 2.40 3.62 0.00

x4 TTAHWEBEBMBSNESELIRE

Tab.4 Six-dimensional space coordinate values of 77 ceramic liquor bottles

FEA Y= i #JE 2 3 P4 HPE S 4 6
Pl 0.278 7 0.293 4 0.428 5 0.179 6 ~1.790 9 ~1.683 7
P2 -1.208 8 -0.327 8 1.717 1 1.565 7 0.869 8 -0.0113
P3 0.070 7 1.062 3 1.017 1 ~1.748 8 0.841 8 -0.279 7
P4 0.867 9 0.4317 0.809 3 0.976 9 -1.5256 -0.939 4
P5 0.391 3 0.004 6 2.153 6 -0.910 6 -0.3175 -0.306 9
P6 -0.927 3 -0.260 8 2.084 5 0.3189 0.467 7 0.199 9
P7 1.699 4 0.499 3 -2.2640 -1.083 8 -0.8619 -0.3813
P8 1.158 1 1.725 1 0.0153 0.444 8 0.535 7 1.034 0
P76 —0.489 5 0.766 5 ~0.894 5 -0.1259 1.094 7 -1.6879
P77 0.739 3 1.987 9 -0.1727 ~0.368 8 1.153 8 0.047 5
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Tab.5 Cluster members
S RHE R 352 R%E R MRY RHE e
1 4 0.672 889 27 5 0.917 963 53 11 0.904 654
2 2 0.707 764 28 12 0.600 342 54 4 0.392 511
3 13 0.473 578 29 13 1.117 285 55 0.378 627
4 4 0.728 172 30 8 0.450 180 56 13 0.950 941
5 6 1.284 362 31 8 0.260 994 57 2 0.335 408
6 6 0.835 300 32 0.514 860 58 2 0.532 008
7 7 0.000 000 33 6 0.615 956 59 13 0.559 344
8 8 0.684 537 34 12 0.589 345 60 11 0.904 654
9 9 1.123 571 35 12 1.045 296 61 3 0.516 244
10 10 0.358 924 36 8 0.255 824 62 10 0.597 028
11 9 0.841 892 37 4 0.407 380 63 9 0.651 790
12 12 0.548 236 38 12 0.243 726 64 8 0.233 403
13 13 0.734 299 39 4 0.257 385 65 12 0.276 204
14 1 0.544 195 40 12 0.405 688 66 8 0.159 865
15 3 0.861 912 41 0.878 485 67 9 0.484 477
16 13 0.933 652 42 4 0.569 604 68 9 0.770 817
17 3 1.013 424 43 10 0.207 565 69 3 0.894 359
18 2 0.748 822 44 4 0.588 627 70 8 1.592 818
19 5 0.917 963 45 13 0.762 996 71 9 0.840 385
20 9 0.739 649 46 3 1.336 412 72 10 0.728 020
21 13 1.252 738 47 12 0.157 714 73 9 0.732 234
22 12 0.229 646 48 6 0.691 761 74 12 1.359 486
23 2 0.516 378 49 3 0.941 529 75 2 1.165 089
24 4 0.416 325 50 8 0.363 294 76 10 0.396 168
25 8 0.525 296 51 12 0.618 340 77 13 1.825 040
26 2 0.523 980 52 1 0.544 195
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Fig.5 Representative sample pictures of
ceramic liquor bottles
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Fig.6 Deconstruction of representative ceramic liquor bottle sample characteristics
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Tab.6 Perceptual words screened by
EEL layer -by-layer classification
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Fig.8 Perceptual words questionnaire survey results
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Tab.7 Word pair of ceramic bottle shape imagery
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Tab.8 Evaluation of perceptual image adjectives

. e — ARM—  fR— BRN— REN— S—  BHER— SRR —
HLY B BB UEESD JEHE fif 1 Y SR B B Y S
& 4.40 4.81 3.64 5.12 3.95 4.19 4.02 4.10
i 3.98 3.69 4.21 5.33 3.33 3.95 3.71 4.07
‘ 3.02 3.14 3.24 3.52 4.48 3.71 3.29 3.98
3.50 2.76 4.40 3.62 3.90 3.98 3.00
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Tab.9 Ceramic wine bottle samples of each modeling feature category and image score value

FEA FEARE (A) AR (B) Eey=e SN RS
s al a2 a3 a4 a5 a6 bl b2 b3 “ee PEAER) H Ry SRR
03 0 1 0 0 0 0 1 0 0 4.40 4.81 4.10

07 0 0 0 1 0 0 0 1 0 3.98 3.69 4.07

19 0 0 0 0 1 0 0 0 1 3.02 3.14 3.98

32 0 0 1 0 0 0 1 0 0 4.12 4.14 3.55

67 0 0 0 0 1 0 0 1 0 3.62 3.50 3.00
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Tab.10 Relational library of modeling category and perceptual image

Zries DUHERY H AR RELE) BRM TESEH) BRI 152 71 £ SRR
al —0.751 99 —0.084 17 -1.797 27 -1.307 04 0.362 64 0.233 84 0.320 83 —1.266 43
a2 1.665 73 2.667 96 0.209 58 1.996 34 1.082 86 2.530 24 0.626 16 1.963 24
a3 0.229 46 0.036 59 0.472 02 0.334 34 0.801 83 —0.107 83 —0.487 23 —0.644 94
a4 0.397 03 —0.373 99 1.201 43 1.291 81 —-1.558 82 0.575 51 —0.539 93 0.327 82
a5 -0.321 11 —0.808 72 —0.581 58 —0.258 38 0.33519 —0.303 07 0.303 27 0.192 71
a6 —0.608 36 —0.034 72 2.203 58 —0.826 13 —-0.616 39 —1.653 48 -0.712 25 0.933 87
bl 0.708 22 0.904 51 0.381 11 0.892 68 0.886 79 0.748 29 -0.112 76 0.226 17
b2 —0.139 58 —0.350 99 —0.554 24 —0.093 37 —0.403 98 0.031 63 0.181 76 —0.505 65
b3 -1.115 61 —0.696 01 0.659 84 -1.233 22 0.952 15 —0.723 76 —0.691 34 1.287 72
cl —0.184 70 0.425 31 0.509 75 —0.156 70 0.995 72 0.360 90 -0.252 17 1.512 89
c2 —-0.802 14 —0.408 49 —-1.414 56 -0.921 12 0.756 08 0.874 19 —0.199 89 —0.964 05
c3 -0.274 94 —0.782 27 0.129 18 0.245 87 —-0.926 83 —0.346 07 -0.712 25 —0.352 86
c4 1.819 62 1.000 35 0.820 65 1.317 86 —0.485 68 —1.072 41 2.069 13 —0.031 18
dil 1.734 12 1.977 91 —0.690 93 0.476 55 —-0.028 19 —0.491 33 2.382 82 —0.481 53
d2 —0.412 68 0.022 78 —-1.269 83 —0.464 28 1.453 21 1.484 31 0.249 73 —0.631 65
d3 —0.887 64 —1.031 45 —0.583 73 —0.572 83 —-0.790 67 —0.181 43 —0.628 60 —0.116 96
d4 0.161 07 0.057 29 0.724 16 0.400 56 0.377 02 —0.421 61 —0.068 14 0.637 92
ds 0.138 27 —0.724 76 0.659 84 0.096 60 -2.51171 —0.258 91 -1.172 33 —-1.253 56
el 0.115 47 0.402 31 —0.588 01 0.140 02 0.586 16 1.344 85 0.040 60 —0.237 05
e2 —0.830 64 —0.801 44 0.102 38 —0.808 04 —0.398 54 —1.382 31 —0.823 78 —0.374 30
e3 1.819 62 1.000 35 0.820 65 1.317 86 —0.485 68 —-1.072 41 2.069 13 —0.031 18
e4 —0.488 67 —0.696 01 0.434 71 0.422 27 0.952 15 0.787 02 —0.294 00 1.770 24
e5 2.880 00 3.000 00 2.880 00 3.240 00 3.070 00 3.480 00 2.790 00 2.640 00
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Tab.11 Relational library of perceptual
image and modeling

PURER EAREY RINEEY RRRA RGER S5 BIEE SRR

| Yy 1 | T ¢ 1 |
 § T Y ¢ ¢ Y T +*¢
A Y | I Yy Y  § | S |
4 *t  § | P Y T
T A S  § T |  §
| rF ¢ 4 4 | r |
A R I T
= 21 21 ¥ s
A e A A =& A4 0 -
o .S e aAa A& =0 a =
C-------‘
d o & A A& A A A
W W §E V¥ E A E =H
A NE A & V¥ e W =
D mH " W N A EH 66 A
e e E e e Vv I v
A A e A = = A =&
E m m om w m m =

R12 BREEXEKE
Tab.12 Relational library of perceptual modeling
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Fig.9 Ceramic wine bottle shape design scheme generated by various types of combinations
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Fig.10 Three views of the plan after screening and refinement
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Fig.11 Design scheme renderings
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Fig.12 Three ceramic wine bottles used for evaluation
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