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ABSTRACT: The work aims to evaluate packaging design scheme to effectively assist the design and development pro-
cess, and enrich the ideas of local characteristic food packaging design in view of the functional and cultural features of
local characteristic food packaging design. With the packaging of Tianjin characteristic food Mahua as the research ob-
ject, a hierarchical evaluation criteria framework was constructed. The expert evaluation method based on trapezoidal
fuzzy number was used to obtain the scores of alternatives on each criterion. The evaluation opinions of multiple experts
were gathered by group decision making, and then the criterion value of alternatives was obtained. Set pair analysis (SPA)
theory was introduced. The Euclidean distance in classical TOPSIS was replaced by connection vector distance.
SPA-TOPSIS evaluation method was proposed to evaluate and rank the alternatives. Oriented to the six packaging design
schemes of Mahua, the SPA-TOPSIS evaluation based on fuzzy group decision-making was implemented. The closeness
of the six packaging design schemes to the rational solution was 0.55, 0.46, 0.53, 0.49, 0.56 and 0.44, so the best scheme
was scheme 5. Through the evaluation of Tianjin characteristic food packaging, the concept of urban cultural connotation
packaging design is improved, which provides important support for the cultural design of packaging.
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Fig.1 Evaluation criteria framework of Tianjin
characteristic food packaging design

1) NSOt R 78 R A B L IX SOk e %
i EE S SCA T 2 oAR , IOk A 2 E Y B kR
[FSCALRE 3R, LA LA GBI R SCibIE 2
WIS R 5 E MR ARG, BETR & ™
AL R S ZAR N, T EARA WL 50k 5t
A, HhEAEERPHIMRIES (nses, i,
RS ) TR MRS, JFRA B R OB fh e
W, BERLT A S A E Z MRS | PR T AR
ATT, WIS 2% A5 2 W B S RE MR 232, %2
ISR, REE I TP 2 A FES A SCH
SRFCOULAI R bR , 3326 28 L RO ] SOk B B 224 AR
#Bor. EREFFEEMERTTT, TEARIREE
XA TR, UL AE T T SO e R EN M i E
I —l 25 G0N

2) HAhp AL RAENEAE A PR ESCfk . st
BB R ik, X B ap S U B
Bifi 5 2 L T RELk R RSB TR AN, A7t ok
P A SABEB O A A ZN, G E S B
LR EARG, FEE R T TR T B LR A AR
AR BT BB TR RS R R M E IR &

3) ALBEAE R iR AT R —F 4, AUEE
PRy, LB — R R SO AL AR A



F43E F 17

B, ZF. R TROWIRE DL R 1 K HU (4 B A 0 %% SPA-TOPSIS P-4 - 215 -

(IR S e pEi NG E AN R EIEPLEIS ALE PN
AR . TE NSRRI H A, AR A JE TR 2
THBAL S, AN E R T SR,
fle At oo SO B . BRTHE SRS e, R,
[Paii: aop/=iii e ]I IR o P38

4) AL, WHBE IR RR P IE—E R,
T AL TH 2 B IR IE SR O A BT A B 2 R
—, DB E TR BN o A UABEAE T 2%
FIF RIS, AL | ERR S, diR e
2 aan NS S NGRS o PR i | P SA L e

2 REWRBERRERITNERESN

SC Y R R 1 0 2R DY ] A S B b —
A 22 WE ) P 3 ) 8T ( Multi-Criterion Decision Making,
MCDM ), 33 28 [ B 4 i TR 7 8 T A 45 Ay o DU L P o
i FIPEAN X G A PEAN T2 e KR B S A 2R T
PEOTHEDIAE SR A Bl B, B2 T R (A B S A T
Wi ezt WA 2,

FEE B A SR A, SRR TR BORI Bl i 1 e
I, S0 PR bR BE (R 0K L VP HIA L E
P, I8 FEVE I UL B A5 RS TR RO A
e, AJIBURE DR SR R DU R 5 2 DU (R A oAy SR
RO BRI AL, 3225 1 fE A FlE
fOBRAR A, AR XT o347 BEE Hh (18 3 42 1) et B B R
2 # TOPSIS H R 25, DL S % 28 i TOPSIS
At , e B B TOPSIS Xof 45145 15 14 f 5 15 3
T BHATEN AR, BRI T R

3 ETHEMEBRENENETE

FEVEM IR, 56T AT A D R 1 2 oK i
B A O 75 o BT ARG 1) R R (0 2 S LR DA
HEDUR R T B ZHE NN 34 D e PR 2 Y, PRt B K
FECSRVE R S UME N 22 o A% 58 BT DR 3k T A o
H R L GO PR X RAERE—ED] - 3R 0,
TR B VEA R DB A ORI AN P, TR b B
R F R PEH L L AERA AR BE A T o A 3 BOR BLie b
i %) T SR 52 A T ORI 5 R = A TR BRI K o6
TEARIAC > I SR pR B = F AN B R 2 0% L g
T M AR RPPAL R LA R B M . P, X BR
AT MR B8Ok 3 38 & R IEAN X G2 7 5 — e ) I
RS/

B B BW B a=(a,x.0,8) W FJE B KB
f.(X): R—[0,1]1 g LR .

X—a

LASXS g

f,(0 = : (1)

,X<aorx>f

A xeR, a<y<s<p, a Mpgirilha
AR BRAN ERR . 34 4 =5 B, B h—A = A
¥, Ma=y=6=p0, aBbh—158. KL
fa () IR 3 s,

4 s

[OETEMBORENGE | JET SPA-TOPSISHIFEHLA & £l LAY |
| | | |
I [
| BRI AE L | RETRSIE, S || REFRSE. fuse |
| ; | e 2RISR |
I | L

! |
l [
| BB S |
| i | ; |
| | weEE. somEm RGBT ||
| CHPHIRIL IS o : i
l [
| T | , |
' ETHBBBII R ! - |
| SRR Wk (L mEmummE BRI |

__________ o

KEFFOR R BT HEMENRESR . 60—Z0EN] . 19T — g0

& 2

RERR OB M AT i B AR5 1

Fig.2 Overall structure of Tianjin characteristic food packaging evaluation
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Fig.5 Six kinds of packaging design schemes of Tianjin local characteristic food-Mahua
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Tab.1 Statistics of fuzzy evaluation opinions of scheme 1 on 19 criterions

5 M Bl g8 B W 47 FH AT LR T2 Bl 2= | W He 2=
I 22 2 4 10 1 5 16 0 0
I, 16 17 2 1 13 1 1 7 2
I 7 13 8 2 5 0 0 20 5
Iy 3 6 20 1 11 13 1 3
Is 24 2 9 7 0 7 1 8
le 6 3 15 3 11 7 9 4
I, 9 6 3 6 2 7 3 19
ls 3 12 5 1 3 15 0 4 17
lo 1 10 3 4 4 16 0 20
1o 24 0 2 17 2 4 2 9
Iy 14 5 4 1 14 1 8 6
I 9 1 20 3 15 2 0 7 3
lis 5 7 6 6 5 15 0 2 14
g 3 3 1 2 18 0 11 21 1
lis 37 7 5 2 2 2 0 4 1
i 0 12 16 2 6 8 7 6 3
17 15 17 2 0 2 6 6 5 7
i 5 29 1 3 9 3 2 3
Lo 1 5 4 17 7 13 2 7 4
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Tab.2 Group decision criterion value of scheme 1

75 FEUCR I (BRI ARIEOE ) FrURHEIIME (S280E )
B (1.93,2.66,4.23,4.76) 3.39
l, (2.04,2.70,4.42,5.44) 3.66
5 (1.34,1.75,2.95,3.86) 2.49
Ly (0.92,1.17,1.86,2.47) 1.62
Is (2.04,2.79,4.38,4.72) 3.47
lg (0.98,1.29,2.03,2.47) 1.70
1, (1.18,1.55,2.48.3.03) 2.06
lg (1.00,1.29,2.19,3.02) 1.89
lo (0.78,0.98,1.66,2.59) 1.53
o (2.00,2.75,4.33,4.58) 3.41
Iy (1.56,2.05,3.20,3.61) 2.60
I (1.47,1.87,2.86,3.30) 2.38
I (1.08,1.38,2.24,2.84) 1.89
I (0.76,0.93,1.36,1.77) 1.22
Ihs (2.95,4.10,6.61,7.11) 5.18
I (1.10,1.37,2.31,3.41) 2.08
1 (1.83,2.48,4.17,5.28) 3.45
I (1.74,2.26,3.99,5.77) 3.48

I (0.88,1.09,1.71,2.28) 1.50
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Tab.3 Criterion values of six schemes

i LER UEY UEX LEX UESR UEL
I 3.39 1.57 1.47 1.41 3.44 2.96
I, 3.66 1.90 2.19 1.87 2.21 2.64
I3 2.49 2.60 2.34 2.56 1.69 4.07
Iy 1.62 1.92 1.53 1.26 3.30 2.71
Is 3.47 1.80 1.84 2.01 2.69 0.96
lg 1.70 1.44 3.12 1.63 3.70 1.55
1 2.06 2.51 2.93 2.96 2.16 1.21
Ig 1.89 1.97 2.03 2.69 3.70 1.04
Iy 1.53 2.03 1.78 3.15 2.65 2.43
l1o 341 0.89 1.69 3.51 2.69 1.96
Iy 2.60 1.43 1.06 1.77 2.36 3.60
l12 2.38 1.07 3.72 2.03 3.27 1.89
I3 1.89 1.86 1.66 1.76 1.71 1.38
l14 1.22 2.22 1.47 2.44 2.86 1.82
lys 5.18 1.70 1.40 1.88 1.87 0.80
li6 2.08 2.45 2.86 1.53 0.88 1.81
l17 3.45 2.81 2.55 1.46 3.57 1.02
l1s 3.48 1.52 2.67 2.74 2.52 2.19
l19 1.50 2.54 3.10 1.32 2.81 2.54

R4 6T ERAMAENE

Tab.4 Weighted criterion values of six schemes

] ER TI%2 Ji%3 i 4 UESE Ti% 6
Iy 0.22 0.10 0.09 0.09 0.22 0.19
I, 0.16 0.08 0.09 0.08 0.10 0.11
I3 0.13 0.13 0.12 0.13 0.08 0.20
Iy 0.08 0.10 0.08 0.06 0.17 0.14
Is 0.19 0.10 0.10 0.11 0.15 0.05
lg 0.11 0.09 0.19 0.10 0.23 0.10
I 0.09 0.11 0.12 0.12 0.09 0.05
Ig 0.11 0.11 0.12 0.15 0.21 0.06
ly 0.06 0.08 0.07 0.12 0.10 0.09
l1o 0.23 0.06 0.11 0.23 0.18 0.13
Iy 0.15 0.08 0.06 0.10 0.14 0.21
Iy, 0.15 0.07 0.23 0.13 0.20 0.12
I3 0.02 0.02 0.02 0.02 0.02 0.02
Iy 0.05 0.09 0.06 0.10 0.11 0.07
lys 0.51 0.17 0.14 0.19 0.19 0.08
l16 0.09 0.11 0.13 0.07 0.04 0.08
ly7 0.23 0.19 0.17 0.10 0.24 0.07
lig 0.14 0.06 0.11 0.11 0.10 0.09

l1o 0.07 0.12 0.14 0.06 0.13 0.12
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Tab.S Positive and negative ideal solutions

=2 YT AR AR Y
I 0.22 0.09
I, 0.16 0.08
Iy 0.20 0.08
Iy 0.17 0.06
I 0.19 0.05
ls 0.23 0.09
I, 0.12 0.05
ls 0.21 0.06
lo 0.12 0.06
Lo 0.23 0.06
Iy 0.21 0.06
1 0.23 0.07
lis 0.02 0.02
14 0.11 0.05
lis 0.51 0.08
L1 0.13 0.04
1y 0.24 0.07
lis 0.14 0.06
1o 0.14 0.06

LIJr%E 6 R, Y, FIY HEX <Y, Y >, Y,
Y LR <Y, Y > X <Y Y >4 19 4
TEEI < Yo ¥ >< Yoo Yo >0ees< Yoao» Yio > 0 XTI
EX <Y ¥ >, ¥,=0.19, y =022, y;=0.09, A
WLy <ye <y, B (8) AIRICRM <,y > 1Y
BN pg, =04'+04"+0.234" o FEXF <YY" >
Hof T 2% A9 e mT [R) BOR A, =t (9) A4

X <Y,y > BOE O OE H

Pe =0.11A"+0.32A" +0.27A" , HEIHERT <Y, Y™ > 1y
R RN g =[0.11,0.32,0.27], FFE <Y, Y >
(1 34 42 1) B2t TSR AS N g =[0.32,0.11,0.31], 443 —4>
BEXTH <Y, Y, >, HEHEm R pe =[1,0,0,H 1,
Mt (14), (15), 15 Y, 5 IERAE AR Y 2 18] Y id 4%
] 4t BB O 70 =0.99, Y, 5 T BAR i Y 22 [ ) 3 42 )
IR o, =0.76, FHEC (16) AI4HY, 5 E A i
YOG R . A,=0.44, [RIFEATRAGHA 5 A5 R
SIE | SRR iR 2 I Y 3 e R Y LA O T A
FIE ST T, ARG 2 i TOPSIS HHEF RN, 75431 6 Fif
TRMHFEER, HR S WEREFR, WE6.

®6 6MARSE. AEERZEMNERAEERUR
5 EBEBMRE NG E

Tab.6 Connection vector distance between the six
schemes and the positive and negative ideal
solutions and the closeness to the positive ideal solutions

T ) PR Y HeF
YIS ‘
SY 2 5Y . WiEE AR
1 0.81 0.98 0.55 2
2 1.08 0.90 0.46 5
3 0.96 1.08 0.53 3
4 0.91 0.89 0.49 4
5 0.77 0.98 0.56 1
6 0.99 0.76 0.44 6

FET IR 4 MINAOENE EcHE o iR FH 4l
TOPSIS . SCHR[11]46 H A9 e f 4 5% et TOPSIS. 3¢
BR[13]3E Y IE A B 52 it TOPSIS XHZ LB iy 6
Pl E AT VRN, 5 30 iR I HE P A5 ST LR 7

RT AT EBTENSE R

Tab.7 Comparison of evaluation results of four methods

sk #: 4l TOPSIS kA%t ToPSISH?! ISR it ToPSIS!”
W HEPAS WL HEPas W 3T i HEP 45 W 3T HEFP 45
1 0.55 2 0.58 2 0.50 2 0.55 2
2 0.46 5 0.51 5 0.47 4 0.49 5
3 0.53 3 0.54 3 0.48 3 0.55 2
4 0.49 4 0.53 4 0.44 5 0.52 4
5 0.56 1 0.62 1 0.54 1 0.59 1
6 0.44 6 0.47 6 0.41 6 0.45 6
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