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Design and evaluation of basin faucet based on analytic hierarchy process

BAI Yisha, ZHAO Xiang
(School of Design, Fujian University of Technology, Fuzhou 350118, China)

Abstract: In order to meet consumers’ functional needs and aesthetic demands for basin faucets, and improve
user satisfaction, analytic hierarchy process (AHP) and the approach to ideal solution sorting method ( TOP-
SIS) were combined to carry out design and plan evaluation of basin faucets. A basin faucet hierarchy model
was built on the basis of the AHP method, the geometric average method was used to calculate the weight of
design elements and obtain the key design points, so as to conceive the basin faucet design plan; then, the
TOPSIS method was introduced to conduct a comprehensive evaluation of the design plan, and obtain the best
design scheme. Results show that combining AHP and TOPSIS to design basin faucets can accurately obtain

the design focus, and evaluate the plan scientifically.

Keywords: basin faucet; design evaluation; product design; AHP; TOPSIS

AR BEAE A 2 T AANTIH 9 B I e 22 T
B X A Sk i R B Zou R R
A ORI AR BT R AR,
AT /K e 3k 72 i AR R B L = ST, &
BRI T KIS AT D RE I LS 7 T A48
T N, A A R ST P A R S8, X i
IKIESK AT T IIREQTR O 5% ; 22 55 3 A AL
BT S APLTRR E RSO g A 2=
T3] P9 T 77K e Sk 1 R R AT R T, S DR T 2
KISk BB IR R B, DL ds st 2 A

Wk B9 : 2021-05-14

FHEWH ., ZE" = A EYEE A BH (201902122004 )

N TR I K Sk (Y AR R
XK e Sk FEAT R REAL BT, HAF 58 Xl S A O
T AT BB L BT E O T AR AR
NI S (A 22 Pk Sk A IRD RS, 26 T AHP 35
XA Sk it e PR AT B SR E i, i — K
ZIRe KISk o BRILZ AL, b A AR Z A A
I EWN 1 N W RS S L i (R TP R L LS
I K e Sk B P R 2 AR, B R
R Z Bhe B BEVS ST, 7 SR A AT AR B0 T2
P, S EWE T T YRR S

F—EERN . APS(1997— ) & LR R O BT AR WE5E T ) Tl iseit,



553 3]

R, 25 B TR HrE T 2K e Sk B 5 PG 289

2FT, W BEF AU 5 ) AT 5T ) P ok B
WBRER, W WA R (AHP) FE T
PRAESHER 1 (TOPSIS) , R BT AHP 1%
TR AR AT 8 AR AR, I X 151t 7 8 ik
FPORSRAR I 5 R L8 7 Sk 7 04 58 T A% Bl G 5 A%
TEAG BR 25 (8] F A SR s el sk, 361 AHP 355
RIS Sl I 2 A HE A T A B Al 1R M e 3R
23S R AHP 30 2 Bl )L 38 PR A28 Be HLt
PRSP 514G . v 0L, B AHP X0 7= 5
WA AR THE 5 Yo i B A T AT . AE
TOPSIS J7 1% -, ] 2h¥#°) 3 F TOPSIS 7%
X it I SCAR BB P 0 2 Sk B R e A TR T
PEAS s i1 BT TOPSIS i 2 408 fiE T3 %
W RT3k ; 2 d 8 TOPSIS i 13 T
P RN LA RN T, 8 LRI, TOPSIS
Pl T =T Rk PR

AHP 34— Fh 5 Mk 5 B 45 1Y £
PR, X R @ R R A AR T, AT
e KW IR TAE R, ZEARIEHE bRA S AR s 1T
5 R T O B R TR B S ) ]
BN ZA BT E, SRR 2 T v 58 35
Fi s R 2 FH P sk AHP 3911 45 11 Wi 1Y)
HED anfef N2 ANt I R b ik R A AT S
Bl 220 1 f fE O 58 0k B T AE S TR L Y TR
Pt T TOPSIS 1k £ e W P S ik 22—, %
FHF 22t Mg 5 A 1k fe A4 v, WA 30k 4
W EME, (H R TOPSIS k47 07 A3k,
BATA SR AR A E A, 75 25 S A VT 48
FRAUE . AWFFOK TOPSIS 5 AHP AHZE &% £
WITHR PR AT D3R 2 i F 2 7 RPN I, JLH
FEHEZRRECN : (1) 3T AHP i it 2 ) o
BT AR 37 F W R B, 51 A U375 T R4
EHAAIAE IR BT L  (2) LA AHP
VA TR S LRl ] TOPSIS %) %3 7 & 47
LRGP WL SR A OE S BRAR R B AR
FRNHI R IARBUR T
1 ETF AHP EREE/KEL1Zit

S

AHP 2022 WA Mk B RIFR , 38 44 i 26 1=
IBEEFSE T, L. Saaty T 20 HE42 70 4EA0HR Y, J&
— ek 22 H bR 2% ) )2 G Ak i O ik, S PR 1Y
(AT A, IR AN R BT, A5 R IR

Tebr E B HET |, AT RH TR SR i R A
A T BSE F BRF A A AT K e Sk
VP, IR R R 4%, 45 BRI 4K
TS BETT Y 5 e AR e A5 2 B2 i Ak, TRz
AHP 3504 B MR 5 4% 0 e M PO R s R i AT A
Al , W 24P TR R HARZE  HEN
2RI DU J2 g 2 S Y AT 114 328 B 23 R A AR
1.1 ERKELBERERGE

T #5K e Sk R AR i A 58 I RE L MR LT
— KA T, R SCHER[ 14T R [ 15 ] R EEAS
T 7K Sk T A R v B 58 0 8 TR DAL 42
e BT eSS RE N,

SIS 11 2K e Sk AU, TR 29 B Y A
P A BC (0 R B AT R T AL R 25 H P A 1
5,3 /N5 Y 25 55 0 R P fit R T 2K O Sk 1
TR ARG

20t R 5 1 FE KO8 Sk B s A DG IR
FEERIAEA A BB R4 b, 5™
ks 2B AEAEAESE TR T R AT AR R S |
FI3K,

T A KR SL BUE M E 2N RE 5 F, T
WK TK 28 R AUKBE A rTHl L 3 SRR T g v
B oK e Sk iR

B Ak R BUTE T ALK S AR K B Y
S DL R S5 AR e M, 78 T /K e Sk I
KRS % 4 OB A RE S5 AT A B DL
RERS R E M, RS P o i 4

Sy FAEAE R 7= i 1 S L SR v, 76 1T K ek
W R ILAE e BRAVERITIRE b e R I B
LR o Wt Y (O (R ST 5 el ik S G B
IR R 2R, DL T RERL 2= G 3

FRAE AHP 3% (0 Fa) 320 B 2 R 25 A A S ]
¥ BbR 2 B o AR Rk BT R AE TR, H 0
FR SN 2R BEE ARG T
WOHHENZ 73R A B .C D \E 75 5 -4 HEN
J2 RS br 4 e AR A FHEZE AL
A, A FOR DUZEHE A 8 A )2 R o A 2
K1 R,
1.2 BXRIEmNEITE

SET R RO HTAL RS AE 53 1 R
FEBRIE 207 B FA R — 2K A 85 22 (8] AH B
TIRRBE VEAT LL AR, AT A B X R,
X ARAMEN R85 X, X, -, X, S HiR X



290 R TR B4l

19 45

FH BT BAT B E B, e 2 U 17X, B2

PEPEAN 1 UK ] Saaty FFHEAY 1~9 FRIEENT

== | BRAAABEEHAE o |
| [ | ]
[#uE ) [Zwwa | [@owes | [ewc| | 22#D | | SEEE |
H|lm(lz] |=a|E] 2T wllw ||+ |m| 8| =
Bllellz| |#|fe]s =] RN AR E:
TalE] (2|e )] |2 il w2 x| 4
== | = || & ||# oy & ml=|E| |
I A A A i c| X 0. ||D:| D |E| E|E
hEE Pf. P2 FPa
1 ERASHER
Fig.1 Analytic hierarchy process model
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Tab.1 Average consistency index
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Tab.2 Consistency test process and results

FIBAERE  Amax CI RI CR
0 5.402 0.100 1.12 0.090
A 3.004 0.002 0.52 0.004
B 3.054 0.027 0.52 0.052
c 3.004 0.002 0.52 0.004
D 3.009 0.005 0.52 0.009
E 3.004 0.002 0.52 0.004
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Tab.3 Initial evaluation matrix
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FE1 42 49 52 34 37 51 56
%2 43 51 48 47 48 23 23
W3 42 48 49 46 45 2.1 21

2.8 1.9 4.2 34 4.9 4.7 4.2 4.2
5.4 4.1 4.1 4.8 5.1 4.7 5.4 4.2
53 3.9 3.9 4.6 4.9 4.5 5.1 4.1
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Tab.4 Positive and negative ideal solutions
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