I

T4 | Praxes | 55—+

2025 Design Journal

JL
X

A

B

Shih Chien University No.22

25 praxes -

H

IR+ =R

FR RIS

SIINEnITENES - SR o

HEPHERESHSOREE -
EEKER IS MK K- e <EF -

R | SRIEESIMHRKEEETK -
R RRK-HEH - DRSS -
HE<BNH-FIEHRI LSRN IS TN
SENKCREYIDETEHETE -

I RRREEREIIKC < -
ERTEm< - THRIH
RERB<EZSHETEFRIYE | BER -
SER A RHHRE

ZEE MERKEEE | V8«



PRAXES

HHE28R | Praxes | B+ A
2025 Design Journal
Shih Chien University No.22



HZX | Contents

2A D
i >

26

46

T3 RE Rt I/ SO
B PR A SR 1 SRR R s i R IR 5
AR B 2 W17 PERE5E

Feasibility Study of Integrating Neural Network and Taguchi Robust Design
Method for Predicting Static Coefficient of Friction of Non-slip Texture

BANIAR ~ FHIR | DUAN-LI YAN, CHE-CHUNG WANG

ARER et RIS/ G SO
PHEZRSIORE ) — A 8 0 It P PR 24 R

"Frame Effect”" — Applying Optical Illusions to Self-Narrative in Fashion Design
HWEH - FFiE | XIAO-HUI WENG , LI-TING HUANG

TSR RRETREIR / SR
S AT R — LK ERAEBURARLE B SGHP 2 MR R

The Integration of Tradition and Innovation:Multidimensional Explorations of
Landscape Imagery in Modern Fish Tank Shape Design

Wik ~ FHIR | HUNG-WEI LIN , TZU-HUI TSENG

DA
iiti]



“O=H | Praxes | HEGREEIRR | o+

TE O R A A L T 1 SRR e n R L v U
AR ER R 2 WA T PEE

BB TR R R e

LHIR *

BRAS TRERRRR FIEAT
fik 22

bEE 2EEEACHE G R e o IR EISEORE > DiiEE S ET I E S o AWTIEEC)
B EE Ak o B RURFE ARSI B O A AHME s R EAS S 0 S BB IRAUs 2T
JEESR R B EETE o WETERIYG - AT T 708 2 bt L TR AU RO TR A HIAT - JEERITTE AR |
2 A O R RGN - BT (RIR AU IR Z] ~ FRZIER ~ P15 S R R M A TF 1 2
SRR 2R o REE) Ly, B RAIEEER » SUFEBEEA » AiPR ASTM D1894 FEHEEST B
B o R RIE P 15 R A AR A T 2t 0 AT B L S O SR e A AR AL AR N 0
BRIEIRIRY » RS I SRR e i R A R 25 A SR AR L BT EE DU 2 U MBI S L RSS2k
PERHSEPERI KR Z 0 o M FERI L PR AR AR B PR B o FETR AT 7R » SRR I BRI £
T BRI BRI AR TR 0 M TR M A A R A B PR SR A PR FR SR o
ARBFFEE R SR AS s B T O SR R 1 > AR 1 B3 78 A Al I PR A B A
T A - B R A BB IR T SR E AT SRR S 0 A B EHEEN A Bl H
IRH B -

Brg ey : AR~ SRS ERERT T S AR

* AEE o

E-mail #idl: © zewang@icloud.com

2025 | Praxes | Design Journal, Shih Chien University | Issue. 22

B S JRh A A i B 1 SRS R iR R L T A0 R TR (R B PR < AT AT PRI SR

Feasibility study of integrating neural network and
Taguchi robust design method for predicting static
coefficient of friction of non-slip texture

DUAN LI, YAN

Department of Industrial Design Shih Chien University

CHE CHUNG, WANG

Department of Industrial Design Shih Chien University

Abstract

In light of Taiwan's aging population and the prevalence of slip and fall incidents, the signif-
icance of anti-slip product design has escalated. This study is dedicated to the design of anti-slip
products, and it attempts to combine the neural network and Taguchi's robust design method. The
objective of this study is to accurately predict the coefficient of static friction of the non-slip texture
dry type. The study commenced with a comprehensive examination of commercially available non-
slip textures, which was utilized to establish a foundation for the study. Subsequently, Taguchi's
robust design method was employed to select the shading, anodizing type, arrangement, and con-
tact area of the non-slip textures as the pivotal controlling factors. The experimental samples were
meticulously planned using an L, orthogonal array, and the friction coefficients were measured in
accordance with the ASTM D1894 standard. Subsequently, the data obtained from the tests were
entered into a neural network, which underwent several rounds of analysis and comparison to com-
plete the training of the neural network model. Concurrently, the conditions of the key control
factors were fine-tuned based on the optimized ratios of the factors and the trend of the parame-
ter response diagrams generated by the Taguchi's robust design method. The static coefficient of
friction of the stop-slip texture was predicted. The proposed optimized anti-slip texture design
scheme is applicable to diverse usage environments, and the guidelines for the application of the
constructed neural network model in real-world scenarios have been formulated. The integration of
a neural network with Taguchi's robust design method, as outlined in this study, has been shown to
effectively reduce the development cost of anti-slip products, significantly shorten the development
cycle, and provide a systematic and reliable technical support framework for the design and optimi-
zation of anti-slip products. This approach is expected to contribute to the enhancement of safety

and efficiency in various operational settings.

Keywords: Static friction, Taguchi robust method, Artificial neural network
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B AR A ERE OCHZRAS) RIASHERIDNAE - FIA SR BTG SR L o whas 4
FEHFT 2 N TAESTTRY IR AS AR » FIREATHEIE o REFSEIR » MASAEIR AE SRR P 5 &
FRAARE R AN A BB E RS 2 A2 NEE D) o BB 2 —E
FEARPEARET L T B o W% BIrh RS B 10 E R R S s 22 82 8 77 IR T R Rt
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REZERE o AT DB RORROR o 55— 75T » EN TR ERCEI0 N TRAI 77 1 » o] A2 8 JEE FH 8
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ABUFS N KR ) il B DR SRR K B AE ) o 27y AR E R 2R B B L B A 183 (A e
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#1
IR B 2B E#
Control Parameters / Unit Level 1 \ Level 2 Level 3
(A) p2k5Z1 %zl (=27 -
(B) HEZI REA(EIRG) BRAR(EIE) REI(RAFAR)
(C) IEBEE(mm?) 78.5 176.5 314
(D) R (mm) 05 1 2
(E) 48 &3 8 FE (mm) 3 5 10
(F) IEAE B2 1 2 3
2

HITACRIER AT L18 11 7530HS B 2 76
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No. - IR RE  BBERAME —
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1.E(1) 5l BhAR 78.5 0.5 3 1
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16.[E(16) (=2 inEr| 78.5 2 5 3
17.[8(17) (=27 JE| 176.5 0.5 10 1
18.[E](18) 2zl i Cil 314 1 3 2
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B S AC A s B P 1 SRR R TR R L PR AU A EE AR AR TR < AT PR R

3-2 JIREHHE 3D HIIEN

FGEME (Flexible) BY— 1l 3= Z (B2 2 AE S BLEHBECR AR RINIE S5 0 AHRHE T
AN 4 AIHEAUE B AR ER o SR TR ST AN R TR A A AU B AR SRR
Jesa o R TN RICERARE TTIF - ISR AT T LA s mt H ANET A R P AU = it
Sb > SERGEAT E AR & R 2 AR e R DU AR R R A4S & - AlZE H B A AR5
MK A o a8 M 2 D REME 2 EANRI ISR A A R D BE SR A 78 d st et 4T B 17 R RE
M o G RGBT E > RTDUE AR P PR SR EE A AT IR N BB R RO B TS PR A AR T
S o (LR RS R Z A B A H ORI ~ R DR S PERE - BRI -

&l 5

3D FIALFRIEH A
BRI . (FEIEILSTIEE Form 3 I FEIETL 21T - /875, 2023)

G (R ~ DHRERE 2 ARG ZMF - BB M E AR T — B A AR
AR TTEE 0 AT RTIRESINNRE TR BOS B S ~ BRI AR RRE A TR Z A o
Z REVERTI LR B B TR B AR R A AR 1R -

*3

TEEIEF R

FRAHT - (EIETEAVETEE Form 3 (B ERTIE IR BENT - B XS, 2023)
IR BUR ARG E
1BPRAI{H58E (Ultimate Tensile Strength) 7.7-8.5 MPa ASTM D 412-06 (A)
B {8 R (Elongation at Failure) 75-85 % ASTM D 412-06 (A)
[BR4E K R B H (Compression Set) 0.40 % ASTM D 395-03 (B)
#iZY38F (Tear Strength) 13.3-14.1 kN/m ASTM D 624-00
EEKT§E (Shore Hardness) 80-85 A ASTM 2240

3-3 ASTM D1894 fifll]

ASTM D1894 /& % B # #t #1 & B 1 & (American Society for Testing and
Materials * ASTM) #illE i —fEHEAEERBR 7T IR 4E 6 - A& BRI R < A B (A o

Feasibility study of integrating neural network and Taguchi robust design method
for predicting static coefficient of friction of non-slip texture
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18l 6

ASTM D1894 el
EFIAI (B B H | AN B T Z e 0, 2017)

()
A. Sled
B. Plane I. Nylon monafilament
C. Supporting base J. Low-friction pulley
D. Gauge

G. Constant-speed tensile tester crosshead

ASTM D1894 558 75 74 5 1EREE [E A A HE V- _EAUAFREMIBRE IR o S 1B
TIEBRREAEAM R IR BB ~ JUGR ~ BEATERESE o & n] DR BEA B IHH B 2
PERERV B » IS EET A RS T AL R B R A A R B o fERtBRD - M
FHE R D HARRE R E AR TR b o281 - — (RS 2 B R A S B & i — e R T &
R RRER o) — B R A ELRZ AR TE B o 20 A B e A ) ) BRI Zh A RE Sy > mT AR
IR BN o MRS 18 MEARALNR 4 K8 7 i o

iﬁmmg% MRS
BRI Al RE
a7 R e R BRI

23°C+2°C » 1B¥HRES0%+5% » 24/\BE A E

3®RFE : 150mm/min

BEREEM: Bl IESE © 150mm

23 C+2°C » 1HEHRE50%5%

&l 7

L #FEE : 10008
gt B R B AR AR _E B4 TRl

PR

[EFAHT . (ZEEHID BT H | B IAEN 2T Sl 2 il , 2017)
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BB WU A A e B T ) SRR (R e TR R 1 T Ao B R PR AR B TR 2 T A T PE T 5

3-4 S A A

il 8

AT FELART PR B AT A 2 BRI R B 50 2% A R B 00 1 20 B — Bl B | R R A1
SRR AC A IS (LA AR 58 RS BUE M S — P BRI SR AN o S A AR A (A 2 IR TR LA
HE BT AR EL  F SPSS M AR A8 B LW 2151 -

(1) PR IR

(2) BB " oy " > " SERARHERS "> 2 RS

(3) 58— P PRz s E PR AR LA 13 ZOFTAS IS Al Aok > SRR S — RAE " S " v 0 {22
B (A) k2% (B) k%1 (C) B %€ THifE (D) TR (E) MHMSREE (F) Bl RERusOA " FLas " fhz
o HZHAR B BOSON " AR " AR o " BRI R A " BRI 0 [ 8 o

PHAS e 22 7 AT s 2

® @ SR

a8 FR MR Wi M EH O8W

BV : RO :
| < R (3R RN

BFE:

b | (o —
& ATARS (A
& B 57 [BEERY)
& C WM [CHRTm
¥ | & 0RE DFE
| & E (EEIME [EiEamEE]
& F {RAEAN (FHENRBSRE

EELESRNARER > BEBRARE—T ERAEARN) :
TEY) BERORY - 1Ete(E 2]

? BRR) RiLEP) o . mE

(4) 12 "t " AT P AR ~ IR - SR  RIBIE ER TR  THIIE R AR - B
(ELRE AT i S B S B B 50 A SR 9 IR o

Feasibility study of integrating neural network and Taguchi robust design method
for predicting static coefficient of friction of non-slip texture
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16 1&l 9
S AT 1 AT
T £ TEat ]

Bn SR EW Ui i my W

gz
D)
(LEIY)
BN

YRR
BRWEM)

{ERRE R D)

[VE B EAE 2 1G]
WRERTEREC)
BERREEY ST
®E!ll!ﬁ.&‘m‘liﬂl!ﬂ!ﬂﬂﬁﬂ!ﬂﬂﬁﬁﬂlmﬁ!ﬁﬁmn &

? BER LG m
(5) S o) 2 {17 (A W A2 B PRI (E R > 4] 10 o

Il 10
ZIFCATZ 177 T
e e g3 [ 8]
-1 T L

i)

6 me)

0 EER

BIRAMIS)
AR

EEEEM)
TSRS

{ERRE R D)
[VE B EAE 2 1G]

WRERTEREC)

ERNEEG ST
@a!umwuu 1 0 5 TR R (ML 50 R T 01 A S -

? HER) BEEP) i

(6) HATIE PSR TR > (] T U HIE 2 8
1. Al 53 H R/ INGE % 70% » FHIRANAREDE o
2. AT I R/ INGEE 2 30% o FHIRHIAR B o

(7) B4 " W " BRIAFIARIET - IMR ORISR Rt B -

2025 | Praxes | Design Journal, Shih Chien University | Issue. 22

B S JRh A A i B 1 SRS R iR R L T A0 R TR (R B PR < AT AT PRI SR

4-1 ASTM D1894 BBkl 45 5L

AEEREH N AR EHEATAER 18 AR AT IR - JIEESRANER 5 R « 1T
TERIE » 587 BIFRET IR 28 CREFIRUEECE 23°C &= 2°C » HHEHREETE 50% £ 5% » Wi#E(T 24 /)
IR A AR o JIRRIRE A 28 8 2 5 77 38 150 220K TlRARE AR 150 20K » B B8 2% 1000 52 ©

#5
AR (G ) B B
BRZMSE BERER
o mmm pm  EEERORE BESTUE sepxe  mmmee
mm?) (mm) (mm)
1 &l 4k 78.5 0.5 3 1 0.962
2 5%l Fhk 176.5 1 5 2 0.954
3 ZZl Bk 314 2 10 3 1.166
4 =%l =K 78.5 0.5 5 2 1.125
5 E%l BAR 176.5 1 10 3 1.205
6 5%l R 314 2 3 1 0.965
7 &2 BE 78.5 1 3 3 1.194
8 Pzl TEt 176.5 2 5 1 0.908
9 (ZE] BEt 314 0.5 10 2 1.034
10 =27 hHAR 78.5 2 10 2 1.725
11 (=27 ZHAR 176.5 0.5 3 3 1.611
12 2zl £ 314 1 5 1 1.636
13 (=27 Bk 78.5 1 10 1 1.380
14 2%l Bk 176.5 2 3 2 1.525
15 (=27 B 314 0.5 5 3 1.455
16 (27 aEt 78.5 2 5 3 1.724
17 (=27 Et 176.5 0.5 10 1 1.858
18 (=27 I 314 1 3 2 1.792

4-2 H R s A B4 R b

RIAFWI e BB AIR IR T R % 1.600 (EHHEE) - iz NEREAT A B,
¥ H (Nominal the Best) {7/ HE » IEEEAAR (R 5) TUEH  ARISBHHE A
FEV G BAF AR B RG22 8O B ) S B 2 B R A AT BRI A B
BERRBRIBEA » BURBRZIM AU s s E IR NRESPR L B 4F A IB MR - FTRE R 2
REZ U AE B AT ARSI RESAITE RACPE BRI &+ Y I BEIS A B o

PR 2 Bt B AR IR A B T — R - BRIRSIRBEARTE R LE 2 BUH & TR B
e AR IR B 0 A5 10 FRERAS (B2%) ~ BiIK ~ 78.5 210 ~ 2 BREEIR A8 1.725)
5 BHRPESIRIRRA A EE R R BUR BRI EARIZEEHE MR/ o IEHRPES IR
BRARHEZARBAEA RSB G N REREKR o SRR 77 AR R GBI A
AN TESG S EHMS BRI FEIER o

Feasibility study of integrating neural network and Taguchi robust design method

for predicting static coefficient of friction of non-slip texture
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%M 2 B R ) < M 2B R AR BUNIEE (F 11) - B3 218
TR A G R > AR IR R BUA B RS - 7215 %)~ BOIRPESIRITE BL S > 1 il T A AL
78.5mm” HHNE| 314mm? » FREEEITE 0.962 $INF] 1.166 © (H SR EAHRR GOl JEES
B2 HANS BRI R o A N - R AR RS RN ) R th g B AR e
TRETT S BT R R B R o

RS BRI GBI A LR E o RS - BEE RIEERIHIIN - AR R A
SHVRFEAES (H 11) SRR R R ERIER - SO A D IOEZE  EEERARBRE -
DRI S BRI BT RE /1 > HE TR 2 Bt T ) P2 IR RE AN B 1521 o

BFIRIT TEE 2 BOH AR R GBI —E R > BB AN - AR R B E BRI
AUkE%s (B 11) - BUNGYE G T R BEAE — SE R TR R B B AT EE 12 R B T RERZ X
755/ N TR T DU A TR R VR A o TEBZZI ~ BEARPESIRIRRA - B R IR
3mm > FFHE R BH B o

MRS BN R GEA —ERE R FERGBEREN @S (F 11 -
2 I FZ MRS A S SRR FRRE S PR (S i AR R )  TERZZ ~ TRATIRPESIRIRRA T P
BBy 3 W 0 ARERABAREES o ER R AR R MR ] DU AN R g S 1R
B ERE ©

7 TS A SRR GEA B » BT TEREON (ANOVA) - &
REOTHHEREUR (R 6) - [EEGA -~ PRV ~ #MRIEAE » RIE BRI RN 2 iR R SR
ENAS B R GRS B B ARG ER - REZSENE EBRAFEE 0 H F EHE
K PAE/NR 0.01 o FHILFRRFEIIRZIG 22 B AR R AR BB AR 5 RE2E
RIS ERBEY N (B PRETEF B AR —E R ERR - ZBBREOHT - REMIIRES 28T
SRR AU EE N RS BB LB A T A I Z2ERE -

#e6

FETCERBE RT3 ) R 7 W 26
28UR SS DOF MS FI&E PI&TE
[A1B25ZI 988.125 1 988.125 21.002 0.004
[B15EF 149.597 2 74.798 1.589 0.279
[CHERBETE 36.998 2 18.499 0.393 0.691
[DIFRE 8.681 2 4.341 0.092 0.913
[El&3f fEEE 67.407 2 33.703 0.716 0.526
[FHEASRE SR 100.678 2 50.339 1.069 0.400
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il 1

1

B S JRh A A i B 1 SRS R iR R L T A0 R TR (R B PR < AT AT PRI SR

AELF G > I (A: [B152) B: P2 C: MG D: %% E. BRI F. 22 A582 )

Average Eta by Factor Levels
Mean=12.8979 Sigma=9.80330 MS Error=47.0492 df=6
(Dashed line indicates +2*Standard Error)

22 .
20 T

5 | sl o

||| ?

L 1\ . /p
@
;g: " —«/— \k E_/ff\o [ 0\‘, o\ a\ ‘/{.r
g | S
" 10 /' N \@o/

8 I;'

81 e
Y321 2 30 2 34 2 31 2 3 1 2 3

4-3 FEPhAE AR AR ok

#7

JEJH SPSS I AR IS 0 A7 - 72 Al P B 1 XA et 2Bl ASTM D1894 [k
PR DU IR » S BT ZTURE () JEARASHER oA TR S A A A2
RAKIBERE OTIRALARP I - ARSI DA SRAFAE DR/ BB » (ELER A& 0 T R Al SR 8 A L — fla e
it A Py o I LU 38 2 RO AT OS5 SR M 0 AT A A E RS IE IS A A A R ) 52 B S
#& o DUGNIASRATA T BE AR AGE R BRI 0.05 2yl SR5E ik i

DUwZ A ERSEA P R B 18 #H AV BB 1 SR RS KR S0 A TR O A5 2R I HERRAH S
IFEEN 28 PRI EENSE ;) R BEET 2RI SIS 2R R R
BRASIRANAR 7 HBERAaET i 12 -

ZTPRE S F (B AR A 7 BT 2R

No
01
02
03
04
05
06
07
08
09
10
11
12
13

28 BRIE AR %I SR BERHER
[A][BI[C]I[D][E][F] 1EHEA LT 2 2 85I 4R 0.106 0.054
[A][B][CIID][E][F] HREEE 2280645 0.048 0.292
[A][BI[C][D][E][F] AR E A2 284 0.159 0.110
[A][C][D][E][F] BE R R R 2 B4R 0.127 0.172
[AJ[CI[D][F] IR R ETREZ B4R 0.088 0.966
[A][C][D][F] BEESR2EEIR 0.028 0.680
[A][C][D][F] BEESR2HER 0.056 0.172
[A][D][F] EEEREFRC2BLENSR 0.061 0.242
[A][D][F] B1E B RS HGNIER 0.095 0.099
[A][D][F] BEFEs RS YR 0.066 0.099
[A][D][F] BEFsRSHEm 0.089 0.061
[A][C][D][F] (AR R A S H AR 0.087 0.253
[A][C][D][F] BEF LRI 0.053 0.025

Feasibility study of integrating neural network and Taguchi robust design method
for predicting static coefficient of friction of non-slip texture
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20 Il 13
HERASASS 2 B R

1 2 3 4 5 ] 7 B8 8 10 1 12 13

e (A SIS e 2 HE T

BRSPS RS 73 AT H A B AR RS A 2 [ > 4T 10 TR o BRAKIN Aol SRR L
REIPHEZ BT B 7 [A] B2F5%) > [C] BIZEHAE » [D] R K [F] #2feRiEcE - HE M55
5= 0.478 ~ 0.067 ~ 0.176 ~ 0.279 » 413 8 FfirR ©

12
HIRBGSEP G U 2 PRSI AR R

BEoE >0
—BE0E <0

8B o

i

I 4 (1:1
1:2

-
PREAY RS B E B - S ERIRIEY)(E
iLh RE e By - BE

#8
JERIZS 7T B

2808 BEEM EREEEYH

[A] B2F5ZI 0.478 100%

[C] EIRE& 0.067 13.9%

[D] RE 0.176 36.7%

[F] 15 RE2AEN 0.279 58.4%

21 O BB A Z TP B Ha B A B S & LLAS B L 2 UK BB &
#5 A2/B1/C2/D1/E1/F3 » 4lE 11 ; 248 » 3l 278 88t 2 SR AN AT R BBl R 52 R Y Ao AR 4
PR TR BL AT o SEBFIEICEE T [A] BERS A ~ [C] # M THIAE & [D] TR = 2 812
RN I TFL o 5 ) AR P o P 452 B SR A A A A A AT 10 SO B P T I H 2 4R
BT HT o AEHIE 11 28K R TR 28 [A] BRIGZIEIE S B - 28 [C] BT fE
(A R B =+ P AR s 55 2 e T ME - B 280 (D) TR RVE 2 H R B R =
FIRAER A 53 Bl A4S W B E » 280 (F) 98B R s i 2 BER - 2 8UE S RIF (C) #
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B S JRh A A i B 1 SRS R iR R L T A0 R TR (R B PR < AT AT PRI SR

fiE A% 166.5 ~ 176.5 ~ 186.5 LUK (D) HREZ2 875 0.3~ 0.4~ 0.5 R EAH SIS H 9 4HIEACH
S0 MR 9 R o ZHAG 9 AHAVAE S R T YRR B G E 73004 1.625 ~ 1.623 »
1.620 ~ 1.627 ~ 1.624 ~ 1.622 ~ 1.628 ~ 1.619 ~ 1621 » Z& i H IR E R EHE IR LE
(Signal-to-Noise Ratio) & HAFEHEGBFTEE 1.600 FIEBALSBURASHESAIE A » Fr{S
FNEBALAEFZ 1.619 £ 0.067 ©

77 8 H AR R s A A AR SR SR LR A 9 A7 2 52 2B P (A U S & LLAS B B 2 8ok
LB % A2/B1/C2/D1/E1/F3 @ &8H/AN (4) K (5) sHHE » HOMAFEZ GETEIE A
1.600 + 0.023 7RE[ 1.623 8% 1.577 ; % » Z&# ASTM D1894 [ B BXAal4s 5 - HLAF 4%
HEA 1611 (GR5H 7 565 11 MBHR) ; JEMEHESIISEAES 1.619 £ 0.067 %48
AT HE SR (R 9) o BIUTEINVAR B G B E AN EIRRAEAE 5% DA
Baas 7B EERE MR AT SR o 55 0 AEHH D SRR R A TR I ER SRR ER L (Signal-to-Noise
Ratio) 73 #TATLUE H [A] BERGZI AR ENNE ; 5 JEHESHER T TR 28y 8 E
PR RE/NIZ [A] B2R5% ~ [F] #ef@RGE0R ~ [D] BRIE ~ [C] BT ; [A] BERAZIF [F]
PR R R R E R SR IR R R 2R T e R E R 0 [D] RERIE A ATRE
SRR B BRI AT o ARG RS BN R 1 TR o

#9
ZiEE [C] TR [D] /8 S A TR AT 5 0 2 PSR HE T 0
gy _ICl 1665 1765 1865 1665 1765 1865 1665 1765 1865 |
D] 03 04 0.5
01 1.632 1.627 1.622 1.634 1.629 1.624 1.636 1.631 1.626
02 1.723 1.718 1.713 1.724 1.719 1.714 1.725 1.701 1.716
03 1.538 1.532 1.526 1.544 1.538 1.532 1.550 1.524 1.538
04 1691 1.688 1.685 1690 1.687 1.684 1688 1.685  1.682
05 1.559 1.559 1.559 1.559 1.559 1.559 1.559 1.559 1.559
06 1.533 1.533 1.533 1.533 1.533 1.533 1.533 1.533 1.533
07 1.574 1.574 1.574 1.574 1.574 1.574 1.574 1.574 1.574
08 1655 1.648 1640 1660 1.653 1646 1666 1.635 1.632
09 1.691 1.691 1.691 1.691 1.691 1.691 1.690 1.690 1.691
10 1656 1.657 1658 1656 1.657 1.658 1656 1.657 1.657
Fi5E 1.625 1.623 1.620 1.627 1.624 1.622 1.628 1.619 1.621
1EHEE 0.069 0.069 0.068 0.069 0.068 0.068 0.068 0.067 0.066

4-4 WIRETT IRBELELER 5 5T B

AR S A A A RS IR AE D TR B R 3R ~ B2 BUU TR AR B IR R BT TH %5
HAF 0B L A REY » AES S8 2 PR AR L O 75 TAAE AT FE R OV E AL ©

AR s AR RS T N HAR N B R E Bt - AEER DR EBRECT AR
FRTRTA 22 18 R 3R e HAZ ELAE A SR AURE 2 © FEAWTTE T » i L18 HASREI/NIE 2 BUEST
BB S RIERED T EBNARE » K T EBSANIR R o MO s HERN HERR
LIS BREUINT - REHVEEL S R R EAF ER A B B - M E L2 BEE S - 18
T BEAE R R B T A LIRS RAERLL - 1S HEERGZ ~ HF5) ~ R E A
FIBER R R BOR 0 ikEE T A2/B1/C2/D1/E1/F3 BB 2 BUKHEEH S © 280 » HE

Feasibility study of integrating neural network and Taguchi robust design method
for predicting static coefficient of friction of non-slip texture
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AERMEREHE WA E AR RN SRR - SRR IR R AR PEARE 18285 -
FEECEMAT  ERERRZ MEEEMA IR MR R > FH 7R AT AE TR e R i A0 TH
AP B GEETEIL ; 5 HOARRMEREHATE S B0 SRS - MU 2 B0
1T E RGN AR LU AN R 5% o

FAR A i I B SRR A I EAR TERAARE 7+ RES B B B i A 2 BRI (A B 2 I HE
MERIFERRVERR (&  TEARWTTE A - 70 B E SRR A2 B FIEIR - R A S AR AE S M e tth TE )
RNFAZBEHE T BIFRBE R o SRS B R A B e TSR - RES R P A SR P A B
BHE R BRI A EREER o fEBURTHRIARE T - AIEEBIRF A — & RN (E » &8
EBARAT B R PR 0 S AR EARIRAE S A R SR B AR o S AS A AE 2 B R T A
WA H L AR R EHE R A B BIE T - rTLUS B SR AR AR 2 8 BIE AR A TE
TR o BRI IR D R AR SRR R REFSE a] DUBERIRIRITERE - B2 0 M
PRSI AP A — S BARS - B RYBARIRIRERGE — R A NRRHY S B AN L SR A2 DL
HBE > BRZ ] Rt o EEPEM T SRR AR E RN o HEL B
AUDRERARER o SRS AR FRIAR TR R B BRI G B & TR BRI R -

AROMENTTEE 0 HAERAT DU E > WO R M sa A BBt R R oA 7 B A
183 RES TR E BT R A B R B R R L2 B S - & R e JEAR I
SEAAFITEITT IR B 0 0 RESHUR N A 2 BOEE TE AR B B - TEEIRIEATD - AT LUK
B WP FEEAE SRR 5 B A O AR R E T BB - REBIRMERITE
HEE T BRI RN BEZS B G - 2818 - RIS LRGP A5 R A 2 A ARt A -
DR  $R SR TR PR A2 ALRE T o TR R e IR R B P iR
AT TREETIRE 0 Soal i O SRR s R AR RS 2 BB LA & PR SRS s A
(A5 FH 5 5 T HORT AR A BB T TR 292 B a PR S TR (0 B 2 T Y 5% o

BhE KPR

5-1 WEFERdAS

ATFFERE S H I AS EE a HA BUR A Al e s CRR B IR R BT T IR ARRZE » IS
T—ZFWIP R o i O SRR R AR L18 EACRERRGT » 2 HHRTL T 24
HRA ~ PRMBIEIAA ~ DRI ~ 2B AR R R P RS B S S MO TP R R A B - EH5R
RERRET  RERG RT3 Ml RS R 2 5 B A B R A RS N 3 - S BTEITRY - K 2%k2
% % L P 5 B s ies AL T 42 A 75 5K T e A R U D o Al T AR PR 417 ) 00 #f = 2
BN SZBHIRFEKIER S - E TEIENZ2BEE - APESERHIREHE M 7 A2
BRI ©

SN EBREUE o W T 2 BN A e A AR R M AR 2 RIS - REHAES
e sth TR 62 AR BRI A B o BERUFI RS SRS - R 2 U E R - BT S SR A
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B S JRh A A i B 1 SRS R iR R L T A0 R TR (R B PR < AT AT PRI SR

PSR B RITRR R BT B RREE] 7 0.05 0 HEMEREZES] T 95% DU b o ERIIFEALEA RIFHY
BEAES > AEHA RO R En AR 2 BRRHIFZ AR AR B o A 3 LR TR A5 R BB X
RRIAE IR - BRI THRIAT P2 R R AR B E PR ERT IR AE 5% LI - BiE 1 IRALAY
HEREPERI AT SENE ©

i FH SRR A s R USRS AR A & S8 T B AV SS - SR T ITTE R RR T
EME o M DR R R R SR E B! - 8 T EERREO R T EBRA o [FIRFRE
5 22 TH 5 588 S WOR H A HA R O B AR B o TP AR A I RE S B R R B
AT ORI - B2 5 2 Bl AR B IR R B PR IR AR PERR (% 2 TR AL 19k A T
B, o WS A G 75 R 2B AU R B R R B A B TR O T — AT A ATy
% BAER LN2EEE -

AR FEAE SRR 1 2 A st B 3% B BB A 2 EHEIEM: - fEEPREHIF > Al LUR
BRI BIEME RGER 2 BE - 2EARMCHEBE2 80 S - et RA RE
Bt VERE IR o 5 DIRET AR EE IR B 1.60 275 R 280 (Es2 A m B g scatrh o Al
DUESRREZ ~ REARHES ~ fBAE % 176.5mm” ~ PRE % 0.5mm ~ B A% 3mm
FOR MR RO 2y 3 RIAUHAH & » LUR ettt i RO B 75 PERE o Pt BA 3% AR i AS A s A6 R m] DA
FTER TR - B Bhaeat A b S04 K A AR R B G BT B e 2 L2 B & R RIBGTE R
Al SR AI AN E AN 2 o

5-2 BIFEA R SRS

ARWFFEERE S H O AR R E AR B A A 6] 1178 AR A B R A B TR S TS T
FIP R B FAE— SRR Z R o BEAM RIS B — > (S8R T — G
ITER - EEGEMT - ARME RN ERIERE 2 REOR » 8 ~ B - AME
MEEARFIREE AR GRBERI S AR o B—AIBAPRIR T 7 e e S # it -
I TR 2T PR 28 A A A B 9 P PP SRR R © AR 5 AT DA G AR A A R A
o R A FERERIAM R o A TE IR E R - USRS ERREZE AT IURR 0 A
(R RA BB st 2k B 2 Y SR e o

AW FEE BRI (L T NEREE o R AR B T RS S =i~ K
i~ R LTS FRRIR S 0 AR R o IS LR IR IR R AT AE & AR A AR
T PR B A BE AR TR 2RI RCR © (EiREREE T > MR RTRE & sk - BRI 38E
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Abstract

This study examines the application of the framing effect and optical illusion principles in fash-
ion design from a psychological perspective. Through a review of "framing theory," "optical illu-
sions in Op art," "fashion design case studies," and "societal frameworks and female stereotypes," it
is found that frames are constructed through cultural backgrounds, historical contexts, life experi-
ences, and symbols, which in turn influence perception and visual judgment. The cognitive limita-

tions imposed by framing effects are far more extensive than previously anticipated.

Additionally, the study critically reflects from the perspective of a ready-to-wear brand designer,
questioning whether the current design process in the fashion industry is constrained by main-
stream aesthetic values. By examining the evolution of aesthetic views over time, the study explores
the frameworks within past design processes and their potential impact on women, aiming to
inspire designers to break free from conventional frameworks and explore new creative possibilities

in both current and future fashion design.
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Multidimensional Explorations of Landscape
Imagery in Modern Fish Tank Shape Design
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Abstract

This fascinating study delves into the innovative use of landscape imagery in modern fish tank
design. The incredible advancements in aquarium design, with their increasing sophistication and
miniaturization, are truly remarkable. Designers are able to effectively shape the exterior and inte-
rior of aquariums with the help of 3D software simulation, meeting the diverse needs of aquarium
enthusiasts. At the start of the study, we conducted in-depth market research to understand the
current mainstream trends in fish tank design. We even used pre-test questionnaires to collect the
preferences of experienced fishkeepers on the functionality and interior layout of fish tanks. This
laid a solid foundation for the establishment of the design direction in the future. The results of the
survey are in, and they show that our new design concepts are going to be a huge hit! We're intro-
ducing four series: the "Virtual and Real Series," the "Three Distant Method Series," the "Living
Landscape Imagery Series," and the "Abstract Landscape Imagery Combined with Landscape
Design Series." Each series artfully incorporates elements of landscape imagery, aiming to create
high-quality aquarium designs that are both aesthetically pleasing and practical. At the end of the
study, we used a post-test questionnaire to assess user satisfaction with the aesthetics and practicality
of the four series. In-depth data analysis using Likert's seven-stage satisfaction scale and gray theory
revealed the public's preference for different types of fish tanks. Gray theory is an invaluable tool for
analyzing incomplete or ambiguous data from user feedback. Gray correlation analysis is an incred-
ibly useful tool that allows us to accurately determine the degree of correlation between different
design solutions and the ideal solution. This provides us with a quantitative basis for evaluating
design solutions, which is fantastic! We are thrilled to announce that a popular design solution was
selected from the creative works for physical production. This will verify the feasibility of the design
concept. At the same time, in-depth interviews with multidisciplinary groups were conducted to
further expand and deepen the scope of research on fish tank aquascape design. This study not only
provides concrete examples of the application of landscape imagery in the field of modern aquari-
um design, but also provides new ideas and reference directions for future design research, which is

expected to promote the continuous design innovation in this field.

Keywords: Fish tank, Landscaping, Landscape imagery, Gray theory
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