2021458 $42% £108

FEBAL P EIASREEIARAR
FIpEfL: I Seds Tk 3 TR FUAT

ISSN 1001-3563

CN50-1094/TB

224

Packaging Engineering

BUIFTRAN TR

AT




k24

Packaging Engineering
54274 1087 2021458208

H X
EH: FHROFRA THRHHER

T T o0 AR AR e BT 7 i i TS F, ARG 1
FET B AP PR ) (e 15 X SRR St BT BT Y
MFA, TR, FMEL, A, KFHE 6
MOBHSETH 58 B9 34 L A FEE 14
3 1 PR 2 A 4 FE IR 7 o AT F A5
RER, k7, FirAg, #&, g1 19
T AW AR BRI A2 B IR R 55T e, EHE 26
RO CIRAIERAE 5 Y Py B 400 358, 1) T 52 i HFRE, kK% 32
rh P B A B S 2 )RR S I
i, A - Rk, HEE 37
BLAR 77 85028 €6 6 7 b AR R 5T 20
B4, F3, TE®, TEH 4

5l R X

B REABUR T (R AIF A L o5 R HLATE o it e 25 ik
XNAEE, FKEF, R, k& 54
PSR AA Tl i 1 15 B RIAF I 5T it
XA, K%, KA, FER, FAT 64
“Witrmlfe” 5 =l mieit” e
ARk, FAE, EW, £&, TR 75

Trigit
EKIESE T AR RIE S 2L R G5 xRk, IRE 85

T F BARTE BSER BT TR 27 2 ARG AT 5T
e, g, LRE 92
K2FAESCEER H IR A AR 55 5 % 15T X813k, Kk 100
55 8% 2 YR BRI A B M3 SO AR AR 6 iR 55 ZE R i T T i
TER, RRE RE, Wi, AL, 288, XA 108
T SAPAD-AHPHY JLEE 7 5 IR 55 R G i1t 5%
R, A%, FRFE 115
DL IR 37 55 S 91 ) 8 RE R i 1 S B R S E Y 4 e s, TRt 124
HeF 22 BRI BRS ) L E DU R B S
A, PR, HEXR, 8%, £4F 130
2F S FT LB L B il e I SR B L BT A 5
AT, AR, AR, Mm% 138
HF AHP-FCER £ shiE JL B fE R Bt LB T 57
E#H, KFR, BILH, TRE, AW, Sk, LT 144
ST RO 2 ATk B LEEF YL AT
7, A#KkA, Bk 151
FEFINAR A B AR 51T WEHE, EaFE 157
T EA TSR i TS
XE%, F8%, REF, WEK, X5, &2 163



SIS FT N R AN bR AIL A 5 0 ) 43 A 0 5
PG, d AT, B, MR, EH 172

T || e (U XA SR ccasta g K i AtBeF, = 178
IEE VTS B 2R 5T Ak 186

LT e S 400 T AR ML S g A R0 153 % #E, %M 191
T2 7 1) 2 3 Ak 55 (] 1) €6 W B 56 R AT
xR, Bk, EkdE 200

MR AL i+
ET OB ISR B AR BT feoas, TaR, W 207
BET PSSHELE 5 HORJEALBRIE 19 Toll ™ b e B B F 5T

wmiaE, R, Bk, K% 213
Mgs Bt e AR £ RT, A%, B4R 223

PO g, 2 ik AR BT 5T x| ghA, Bk, A 229
Hh A G S Y AR EIHE 236

BEIGEBOREAT 5 I e o 2 ik
}Liﬁ?’ g’\ﬁ, ;’%jk’ *Z]%’zy g&@’k'ﬂ:’?, vﬂéﬁj';é\y ?%iﬁ, i}‘?]-, ‘?&%}_ 244
= BRI T
T ) 7 8 A A e 3R s DX AR 4R 38 e S AR U AT

wmaE kR, »Hig4E 251
W SCAAT S AR AR SCR) ™ R P RS Xl e, Ak 260

B T MBSO B R i 1 2 4 BE AR 2 42 x5, 267
B O 0 RSO A X 38 R B 5T xra, KRR 274
AL X Z BN Hr i AR ST #wAr, 245 279
Foer SENOPN XA aanTiE 4= 282
FEVOH T EGOTR Al & =T 2 286

3T Grasshopperffi {1 (A LR BCITIFTE. A #Rdk, FRAFRC 289
BET At DXL A A PRBE Bt P R PR B

T80, £ 5, %@ 295

AT AN g R A R T =&+ 300

M 55 Bt 4T p I A it st kE, ek, AF 303
PR T LR 7K AL 2B 45 R A (LAY SE IR PR T 52

1Bk, §wk, &% 309

FE T3z ] SOk 8 PR A A AL o 2 F, EREH* 315
HFRRFLTHEMEA TR SR R, =5 323
NS 4E 0 R AR LA IR 1T A8 &R 334
TR LGS AR M S 5 BiEL, #E 338
e SCAb T R AEAR G BT P i 1A R R 344
ST H PR 1 F LA T AR 5 Ao 347
F T RERTE ST I FHLE B S BT gT R ## 350
HEFRIET WA R S8R 5 A& 7% 355
(ESEF

CH BRI BOR T BT ) L8 E% . ¥ 50 4A

R SR R REMRUBO R SCTY BT A2 2 i LTS BE I 253k ) 1R . R A
R s COLBE AL A T Tl s (5 S Aot se it g ) 15 . PEnd
Fealseda) ¢ st e 5k BT ) fEE . FE A

HARIEASH: CN 50-1094/TB*1980*s*A4*360*zh*P* ¥ 45.00*5000*54*2021-05



PACKAGING ENGINEERING

(Initial Issue 1980) (Semimonthly) Vol.42 No.10 (Total No.448) May.20, 2021

Contents

Special Subject: Design Research under New Material
Innovation Technology

Design of Smart Medical Products Based on Molecular Sensing Materias
QIAO Yu, HU Chen-tao 1
Innovative Design Research of Portable Hydrogen Fuel Battery Based on

Wild Environment

YANG Zi-chu, DING Gang-yi, SUN Bo-wen, JI Yue, ZHANG Yu-bo 6
Three Perspectives of Material Design Research YIN Jian-wei 14
Design and Application of Adaptive Camouflage Materias in Military
Clothing Products ZHAO Xi-giu, ZHANG Nai-yan, LI Yong-sheng,
XU Hao, HUANG Ying-gian 19
Exploration and Research on Audience Perception Based on Bioelectric

Sensing SHEN Xu-kun, YAN Shuo 26
Research Progress of Polystyrene Microspheres in the Field of Pollutant
Adsorption MENG Zi-hui, ZHANG Feng 32

Compatibility of Neutral Borosilicate Glass and Drugs
CHEN Jing, STl Mastura Md Ishak, YANG Zong-rui 37
Research Progress of Mechanochromic Photonic Crystal Materials
XUE Min, LI Qi, WANG Jia-lun, WANG Xing-yu 44

Special Planning

Key Point and Progress of Intelligent Prosthesis Knee Joint Research
LIU Zuo-jun, XU Chang-shou, CHEN Ling-ling, ZHANG Yan 54
A Review of Information Symbols of Industrial Manufacturing on Visual

Cognition

WU Xiao-li, SONG Yang, ZHANG Ke, NIU Jia-ran, LI Ling-xiao 64
The Origin and Development of Design Industriaization and Industria
Strategic Design ZHENG Gang-giang, WANG Zheng, WANG Bo,
WANG Zhi, WANG Zhen-peng 75

Industrial Design

Conversational Voice Interaction System in High/L ow-context
QIN Jing-yan, WANG Yun-zhao 85
Learning Experience Study of Design Knowledge Based on We-media
Topic Interest REN Xu-jing, TAN Hao, MA Chao-min 92
Design of AIDS Self-testing Service Platform for College Students
WU Jian-bin, ZHANG Ling-hao 100
Process of Regiona Cultural Experience Service Elements Design Based
on Norman’s Three Levels of Design
CAO Guo-zhong, LIN Cong-hui, CHEN Mei, HAN Li-wei,
QIN Fa-wei, GAO He-ming, LIU Gang 108
Pediatric Dentistry Service System Design Based on SAPAD-AHP
CHEN Shan-shan, DUAN Qi-jun, LI Ya-jun 115
Construction of Smart Home Scene Model Taking Sleep Scene as a Case
HU Xu-yang, ZHANG Han-ning 124
Children’s Playhouse Design Based on Spatia Cognition Theory
CHEN Chao-jie, LU Yuan, ZHENG Kang-jie, LI Jiang-yu, YU Yu 130
Design of Tactile Training Education Toys for Visualy Impaired

Preschoolers HU Xin-ming, XU Ling-li, FAN Zi-yi, LIN Feng 138
Design and Evaluation of Physical Fitness Toys for Children with Adhd
Based on AHP-FCE LI Jing, ZHU Zi-yuan, ZU Jiang-ying,

WANG Yi-chen, NA Tong, PAN Xu-dong, WANG S 144
Design of Educational Robot for Children Based on Fuzzy Analytic
Hierarchy Process WANG Yu, ZHOU Jun-jie, SHI Yuan-wu 151
Humidifier Design Based on Cognitive Coupling
HE Gai-mei, WANG Shi-ying 157
Design of Bamboo Weaving Products Based on Digitization
YOU Li-si, JI Tie, ZHAO Yun-yan, TIAN Qi-jun, LI Wen-guang, LI Ying 163



The Influence of Keyboard Typing on Neck and Upper Limb Muscles
LU Chun-fu, NAN Chun-li, TANG Zhi-chuan, TAO Wen-giang, HOU Yan 172
Comfort Design of Stepping Rehabilitation Trainer Handle

FU Xiao-li, ZHAO Yun 178

The Ethical Study on Sharing Design YANG Lin 186
The Brand Modeling Identification Design of Engineering Machinery
Based on Product Image Yl Jun, LUO Yang-yi 191

Color Mapping Relationship of Maglev Train Ride Space
LIU Wen-yang, DAl Duan, WANG Ru-ting 200

Visual Communication Design

Design of Shared Express Package Based on Modularization
XIONG Xing-fu, BIAN Jin-chen, QU Min 207
Industrial Product Packaging Design Based on PSS Concept and
Technology Evolution Theory
YANG Bo-jun, ZHAO Fan, WEN Ying-giang, SU Ming-yue 213
Fast Food Packaging Design from the Perspective of Service Design
WANG Xi-yuan, JIANG Yue-ging, MA Wen-juan 223
Reduction Design of Online-shopping Packaging
LIU Bo-xi, LI Ying, CHEN Li-li 229
Image Narration of Chinese Traditional Solar Term Culture
WANG Yan-xia 236
The Intelligent Classification Method of Y ao Patterns
KONG Qian, SHI Zhuo, FENG Ye, YANG Ming, ZHANG Meng-xue,
ZENG Shu-zhen, LI Rong-bin, YU Ke, SHEN Jing 244

Study of College Design

Development Model of Design for Poverty Alleviation of Dong Settle-
ments in Sanshengpo Area of Hunan, Guizhou and Guangxi Provinces
YANG Xiong-yan, YE De-hui 251
Application of Auspicious Cultural Symbols in Cultural and Creative
Products in Museums LIU Wei-shang, YANG Qian 260
The Path of Multi-dimensiona Innovation of Regional Cultural Creative
Products from the Perspective of Design LIU Bin 267
Street Furniture Design in Urban Style Protection Area Based on
Micro-renewal DAl Yang, ZHANG Yuan-yuan 274
Discussion on Innovative Design Path of Modern Chinese Furniture
WEI Na, LI Juan 279
Humanized Design of Senior Housing Furniture MU Ren 282
The Fusion Path of Traditional Elementsin Furniture Design
YUN Wei-xing 286
Design of Public Seats Based on Grasshopper Plug-in
ZHOU Zheng-ya, ZHANG Zhong-feng 289
Affordance Design of Environmental Facilities under the Concept of Full
Aged Community HE Ming, WANG Yong, SHI Meng-yu 295
Urban Public Facilities Design REN Jia-li 300
Urban Public Facilities Design Based on Service Design Thinking
ZHANG Ying, LU Jin-sheng, ZHOU Feng 303
Relationship between Packaging Design and Commodity Value of
Fast-Selling Drinking Water
FU Xiao-long, ZENG Ji-jun, WANG Jian-xing 309
Bionic Packaging Design Based on Canal Cultural Heritage
LIU Yu, WANG Zhao-lin 315
Analysis and Design Application of Nuo Art Elements in Jiangxi Based on

Modern Aesthetics ZHAO Qin, HUI Xuan 323
A Brief Anaysis of the Application of Chinese Traditional Elements in
Visua Communication Design HAO Zzhi-gang 334

Poster Design Based on Traditional Culture and Art of Poetry
SHI Ting-jin, HAN Xue 338
Traditional Cultural Elements are Embodied in Logo Design  ZHANG Li 344
Design Path of Maobile Phone Interface Based on User Experience
XIANG Jing 347
Mobile Phone Interactive Advertising Design Based on Fusion Media
Context ZHAO Jing-jing 350
Data Analysis and Optimization Design of Print Public Service Advertise-
ment Based on R Language XIONG Qiang 355



