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User Requirements Identification Method Based on Fuzzy KANO SEM M odel
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ABSTRACT: In the early stage of product design, it is of great significance for the guidance of the initial design direction
to identify the actual needs of users among the numerous requirements of users. Based on this, a user requirement identi-
fication method was proposed to provide a reference for determining the direction of product design. First of all, the target
products of 21 items of user requirements were determined through literature review and user interviews and other meth-
ods. Then according to the theory of fuzzy KANO, the user needs are screened and classified, and 15 user needs are ob-
tained, including 7 essential needs, 4 expected needs and 4 exciting needs, and based on this, a user needs hierarchy model
is constructed. then the structural equation model was introduced to further for the construction of the user requirements
hierarchy model for solving weights, the weights of all the requirements were determined, thus in many user requirements
identified 10 user core requirements, the product design was guided. Taking the user requirements of the guide stick as an
example, the case analysis is carried out, and the conceptual design of the guide stick is completed. The operability and
practicability of the method are verified. The method can screen and identify the user’s core requirements from numerous
requirements, effectively solving the problem of designers’ difficulty in choosing between the diversity and ambiguity of
users’ requirements, helping designers determine the design direction and improving design efficiency.

KEY WORDS: user requirements identification; fuzzy KANO model; structural equation model; guide stick

TEMATE A T A R b, W™= ihse e ) SRR SRT M SE S I AT B SRR S B
EAL BB AR A A7 O SCHE , MR A RO AT P& il R, Pl R g it iR — ]

KR BE: 2021-09-10

HEETIH: 2000 #F 5 R AKXKFFPRERAAHFLE R ERAFALAE (2020SYB37)
EEBN: T4 (1969—), B, wlA, A#, BHRARFIRKE, TRHET0HEREH.
BEMEE: B (1976—), B, wilA, Md, BHRARFIKEL, T2HAT @A T LEH,



BHE

R, TR KANO-SEM 8 (1) F P 3 SRR 5 B: 9T 157

O SRAP IEs, X TRT IR UE, XFh T AR
SEWCAE B AR P B BOREIEA TR SR A 4 i SR R
TR THe Rt IWATEr= St , anfapks il
S PR, e R Ui s e R P
R R R, AR T S g ) B B R AR
Z2 =P BB 2B INE], i BT R
H Bl ST iR S BN RE S A AU Bk i A B
X AR 22 P i SR PR T I A b AR o B S R, BB
KANO #8I HRR A 84 X 43 P 752K, IF S Pl
JEE AT WS O SRR AR, )T T T A s T
AP TR adrirsed . flin, ERMESE NP A2/
B KANO BERUFISCAL A BEIE , X SCAI = i i it
o P R EET TR RAZSE , TR SCAGBI 7
MR AL TIRIF IS B (8 BRSNS BB
KANO 2% TOPSIS %t P i Rtk 474047, I LI
REFI AL B], SERL T LB T SR 2 IR A
W KANO #EAUG P 75 K47 200, DN Imief e FH -
TR, T8 R RS LA A BTt X4
NPT R T RE NS B = AN 5 T AR S K R
LA AN PR, B KANO AT )
M P ieirsr2s, JFiE—2454 QFD M T H P Kk
TR, 8 mETs XIR A A R A A
RVBRA SO S P R SR G R, JF LU
PEFE T 7= fhiits S NPT KANO AL Al
FBS tH%5 G, T BeE ™ it il s H A 55K,
et DL BB RI I T R RI AR L 4E S
MESE, AR AR Z P 7 K47 1t 5300,
ARSI ERAL TARLF B8 A0 1A

SR, IR KANO F A2 — i gl 84 (1) o 43
BP0 AR R T P R 7 P R 2 T ) g
KR, A EAEEE AT 2, AR g g
P SR I R 2 I ) A DG AR U i 4 AR A
( Tructural Equation Model, SEM ) 1 h—FhZJc [0
VA5 R 7 v, e A A5 [R) B 23 B 45 > R R 251 LA S 4%
MNP RFA P EEZ R EE LR, JFHE R
H—E I e, ARIFHLVREN T RO KANO BRI
Ao Mo, AU ARA BN KANO BRI
SEM 45 H WL s AHSS & T 7 S B E R = &5 5K
SENTREgE Y, BT, AR SCER M T — R T RO

==

==

KANO-SEM BRI F P 75 SRR A ik . 1 Sis A
W KANO ALK H P TR 2 50%0 4r, EXT
P TR G g Z R, A SO RIE 78 P
()5 SR A AL R = i B T2 2R HOR B A5 4 7 R
R o2 e P TSRO, T P A
DR, BRI FBOE P X — A A
ANHEE L ME LR AR A B VROR B e ok HAR D e
SR, PR PR R R X N e B, REAS T R M
B = e BT 1), 4R R IR TR P R R

1 HARIERSRE

VAL RO S AT BT, e 4R R 2R
B4R i 58 4 1 LGB T Pl B A ROE R, R
AR SE PRI B AR v, B IR A 1w P 24k
FIRRIPE ) Ak 22 7 SR ME LA 25, AT G A I 307
], 3 BT RCRART , BT Y7 it e 2 P
MBIk Pk, A SCE A — B KANO-
SEM LR, i Bl Il AE AR 22 /P /R rp iRl i
PR, BRI J5 1] o %A 3 A 46
JURE SRR, PR R Y | Bl T AR AL S
L WABABETT 5 18 DUAS B B, O] KANO-SEM # U BfF
FEFEILIE 1.

2 HIRFE

2.1 H KANO #2Y

KANO AL 2, RMFEFLHERET 1984
SRR, KR R B IRSS R R R Ar ol 5 2R KRk
AR o R KANO BRI X T4 48 KANO FEAR i
KEAFTE TR KANO #8145 R r gk 3 R 5
A OO BRRAZ X AR I T SR AE[0, 1] AT B KA,
AN 1o [ AT 6 P 35 R 4T 34 sl 4y
G A Matzler 25 AUE TF 1 59 KANO #5875 5K 43
2538, LR 1, I WIS Y ) R EA TR BN A0 AT
A PR KR P s&FR . K
MATT R, MERTF R, TR, FEFRRK . 5359
HM, O, 4. I. R, Q.

| .

Bl 1 B KANO-SEM A5 AU B 5% Jii A
Fig.1 Research flow of fuzzy KANO-SEM model



158 fu, %%

T 7

2022 42 H

P WEEEA

& 2 KANO I
Fig.2 KANO model

Fz 1 KANO #EEIF ko
Tab.1 KANO model requirement classification

HAR o RE R

N1 i e HBR

=) i o il T NP
rE O WE 0 A A A 0
#H HNME R I I I M
—  JCArE R I I I M
KE @misse R I I I M
E N S R R R R 0

BOHI KANO AL F P 35 RIS AL 3R an
Fi

1) X —T R R, W A% K
% X (0.4, 0.5, 0.1, 0, 0), WFABZIZT TR
B R Y= (0, 0, 0, 0.7, 0.3), WA M3 B4R
ZH:

Z=X"Y =

0.0000 0.0000

0.0000 0.0000

0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000

2 ) A IR Z XFIRZR 1 R Y KANO #5541
TR, HHIRTRGREE R E TN

TL[OJS)OJZ)OAZ)QZS{Q} 2

M’ >0 I 4R

3) WAE L —F PR B R E B m A, — TR
RATRE SR 4 AR 200, LR 25 A B R K
Foa( 0o )X BT RE—L 44 . M4 E 0=0.4
i, #REEPEA M EEKTEET 0.4, WX
KB T HX R AR, X Tl TR, 24 a=0.4 i,
AJANZT KRB T 2R TR o BEUE B2
gi, BUES K, Sk sfE Rk, BUE N, &
HHAE A X, FEIT R R o T R g A i
A,

0.0000
0.0000
0.0000

0.2800
0.3500
0.0700

0.1200
0.1500
0.0300 D

4) JE i B FOR AT E,
TE 5 R RAE T 4% B IR YR, YRR 5 i %) B
(14 2 1) s 1 BV Ry 32 K8 B A2 P o BN S
Wi RTE MR S LA 200 R B O EORE 45, 4%
N 25 5 SR> W BT SR> A i oK > J0 22 5 SR>3 i)
R AR ST P SR 26 s e

2.2 ZHAEEE

Ryt — LR P A% R R SO DU P R
R, GIAGER TR, S Hr A I R S P
T BE 2 (A Y G 28, DNITTARS B BT H IR AE 7 i s 9 0
Wi FH P /R SRS, IR T ) o S0 5 R AR A

( Tructural Equation Model, SEM ) J& i 4} [{ 24 &
Swell Wright Fll Joreskog $2 i IF RN 58 B 1Y), J&—F
BT AR R A B 2R G 7 IR R B
HRN S L Z R AH DG OG- AG) A A5E A 48 5
MPEO B — AP SRR R ik, O Tz W T
D HE | AR RRE AR FE PR A s i R
H, S5 FE J7 R SE ISR A Sy Ry D A A RN 2
PRSI AN ER 43, Al T B O R AR KR

1) MRl

x=ANE+0 3)

y=An+e (4)

o x F oy 8R0S HP A LI AR 1 P A L AR
L, &M g FEESMETE A RN AEREAL R, §
e & x Ay IR 25 . A 2 IMEMIAS & x 54b
AR 1 EMIRR, A SR AN AR 5 p 5N
TEAEHE n R FR o

2) SRR,

n=p+Ic+C (&)

Hrp, g RNABAEZRZEIMER, TEIME
TETEAS B N AR TR RS S S2 M, R h R BB B
BRI A3 o S KR T RRAS TR 437 28 BR — M A 5 5 AU A%
L BORLA L BRIDEAL | BIARUME IE R A i A
é'j:l;%[w-lii]o

3 WxRIIE

3.1 HERPEKRE

PR T A e A H B B R PR K, R
FE7= BT F i R — e DU P SR S e 3R
BB ST R e B R A A 7 P iR, DR Xt
SO H LI H AR PR, BT AR BN T SR A A
B —E AR E TR 6, DR AR AT 5% 5 2 FH P
ToREEM B, W2 g5 A Y O 2O B NI TR B U
W, DR AT BE 2 Mz 48 F P T oKk o ikt G (a5 K
SR 2 HE IR S ) IE H EA T, FE IR VIR
A, SRS U5 IR G T2 b isf (] o 3SR JE 1 Hp
3R, PP 32 44, HhBMW 14 4, Lt 18
&, PRI TE 22 % & 43 % 22 06), BV A 35 42 EE Ui



BHE

R, TR KANO-SEM 8 (1) F P 3 SRR 5 B: 9T 159

Eiitae B
AL E

BATH R
EfiThge BERXE ?E?EME 12 R I Bk
?ﬂ} ij‘i e Ilqﬁtlll‘k]-ili{j_—lj]ﬁb iﬁﬂi”
Nl 2] == 783 r/ﬁ\:] =7 E
WaETRE &I

B3 HPdskeE

Fig.3 User requirements set
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