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Recognition of Requirements for Optimized Design of Rice Milling Machine
Based on the Per spective of Post-use Evaluation by Users

WANG Xian-ya', DUAN Qi-jun?
(1.Sugian University, Sugian 223800, China; 2. Nanjing University of Science and Technology, Nanjing 210094, China)

ABSTRACT: Based on the perspective of user evaluation after use, this paper aims to clarify the design direction, guide
the optimization and upgrade of the product, and bring users a better user experience by accurately and effectively identi-
fying the optimization design requirements of rice mill products. Based on the post-use evaluation theory and from the
user’s perspective, firstly, questionnaire surveys, interviews and other forms were used to obtain users’ needs for rice
mills, build a demand pool, and further build a hierarchical model of the evaluation index of rice mills through expert
consultation method. Then according to the subjective evaluation of users after use, the analytic hierarchy process was
used to solve the user’s expectations for the satisfaction of various needs in the R&D and design of the rice milling ma-
chine. Secondly, according to the objective evaluation of users after use the entropy method was used to obtain the disap-
pointment degree of the users’ unmet needs in the rice mill products on the current market.. Finally, comparative analy-
siswas used to identify demand items in the current product that fail to better meet the user's established expectations, and
point out the direction for the further optimization of the product design. Through early user research and expert consulta-
tion, a hierarchical model of evaluation indicators for rice mills was constructed, including four dimensions of aesthetic
attributes, ergonomic attributes, economic attributes, and performance attributes, as well as the 14 specific indicators in-
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cluded. Through objective evaluation and comparative analysis of users, it is recognized that the current rice milling ma-
chine fails to meet the user's established expectations in terms of shape, interface interaction, operability and stability, and
there is still room for optimization and improvement and the designer need to focus on it inthe subsequent iterative opti-

mization design stage. Through the examples of evaluation of the rice milling machine, it helped the designer to clarify
the specific improvement direction of the small rice milling machine. Finally, the optimized design of the rice milling
machine was completed with the research results as reference, and the user rating verified that the optimized rice mill has

a better improvement in user satisfaction than the optimized rice mill machine before.
KEY WORDS: post-use evaluation; entropy weight method; analytic hierarchy process; rice milling machine; optimized

design

7 A B TS AN 7 i A i B Y —
ANFRT, AR T S AR ek, X T
ok AT S TE R R R CEER, KA
2B T AL AT T R S5 - B
e NP AL L S A P, SIA TRIZ B
e, BESYLIAARN B TRIZ [WEERL Jf
LR B R T 58, SE R T B4R LAk ik
s F RN S T2 e, ikt
BRSWITELZMB R, NS 2R i
VTR, PR ENM T T ieikit; mE
2 NBhl i 5| A S RE AT S8 LS, S (E T AR AN S
A, MHF SR R, FRE SO
T 5 XA A4 i Kano FII QFD #6571, 23y
THP TR E R Z M ER, i e
PRV R, S8 T @ B iEk RGP LT BRE
25 NIV 3o 6 P B AT M IF 9, RO o
Itz I shR FiSf1 ECRS JF 3R B HLEF 700 Ak %
s R ESR R T BTSN Kano BRI P 5 R
WATIRA ST, BH T A AL AE B AR AL Ak 7 1
It — 258 BT XA LRSS BT AR A AR e DAL
WFFERE A ] B B8 5 0 2532 F 2077 i B A Ak B
R i JE SR TR AL TR HE S B SR T
AEEAY AHP SHEGEFZE A2 Ttk
TR BIRE G, B, S5 P T S PR LA
- AHP SHBGEE T =i te et XHRB ™
an AT SR O R R T2 IR &R, DI FEE R S
FE AR AL Y s

1 HRIER

BT IE #J2 R BA A 0 I35 150t B Z2 s i 1)
T FRE, AR R A B B R, AR
WA I8 BB CRIBILR R S5 , BT IR XE LA
By BB 9 R A T 5 U0 S SR A ™ i o T T
it 1300 A A i AT 13 %0 7 i K L T S PEAT
BRI {2 75 KA G5 B, 5 B B HIiAa 2o
TR I SRS I B2, 0 Sy Bt
L B RR A T ) LT R PR S 2%
FHJGPEM ( Post Occupancy Evaluation, POE ) 248 M

fdi PR O SR A K, X Gead it I I Bl A 30
HEAT PP, POE T4 W 30T H 4= i Ja T v RS
AR — B, T TR R A — Bt )
BRI H s X R0 — B ARPEO o0, DU B
S AR P i B89 S 5t ok R AT A L A A
weite W POE HUSJEHE S AL ML TS PO Y
FLAfl b, BRI BB A 2R A A TR A R R A
P, X —RE X T 7 it R A A il R SO BE 5 v B
ALV IR HA RGOSR o FE T, ASCLA
il R VRO B 4 = AR, BT P R PR AL
1, ME T RRTTEHESR DL 1o E S LA TS PEA B
WHI AR, AR A . P Uik & 200 H s
P BEATIROE, SRBOT @K, JFt— S e &
R, HR DA R skl o =, ML 5%

 wwewEmenaRs

A
FIP S
AR
L
TR RO
{
EIER T EAETHFH
| BK ‘
Yoo | BiAE
| FEGHPBEEE SRR
|
| XHEE A7
R
Pk
HREAL
| fEERERE
HERES
RS "

K1 BT HES
Fig.1 Research framework



316 fu, %%

T 7

2021 4F 10 H

VA BRI F8 b5 2 R AR, I DUZARE R 4R
P, 32 2RI Wik R B PO FIROR LA 07 oK 1)
FXVEAN , TSR A FH P X 45 0075 R 0 12 1) 3 2R
£, Pz B BCE AR BUH PO 24 iR K LA 2 7 R
2PN, KA PR T Y BT R OK MLAS 075 K 1 2k
R, SRJE X AT, R R R s 2 P Rk
FEERRRE B TR, SR AR B ]
8BS AReT, fs FEE AT 5 M R AR
FH PO ARG 7= S T, SR S g
4
2 EEMRAE
2.1 BXRSHE

E o ridoe R R %L K Saaty T 1970
RPN, FEREST 19 AREEE O I
TP LA AT, IR IR I, FAR TR )2 I At
TR SR A A0 BRAT A TP R B R, i ik
TSR R B2 ik , w3z i F T ok S 4
1—9 b R BUE BAR & LR 10 R Hrk i vE
SOV — i WM, E— R L RE T PR
PR A TR SR B BT, BRI AE SR 77 S i T
JO7 24 2 F P % A [ 7 2R 4 0 i A — ) A8, K
FR G pE e e AR, DTS R R
PR e e

JE R 3Bk K i P % SR AR e gy B R dn
‘F[lS-lﬁ]:

SKREIWERE M R ATRRBE(E R SRR, THHZ
IEN M;:

Mi:fw%ﬁ=Lzunm (1)
j=1

K@, Wy IR G S T AT5 | B0
m g R 254 T B R RO . SR AT RS, SR
WrAE R 4547 L R B LT P2 {E & -

3 =gM,,(=12--,m) )

U — A R 15 AT X AL

o = 3
2.3

SRt 24 W A R R L S T e it
EAL 2R IR — R L K
5o g B TR TS
A — N
Pl @

@), O YHIWERE S E, AN
AR 1 B R (. 1 k4 W O 8

Cl
= 5)

b CROF—EHELL A, RI W RIHL—BEdsdr.

Cl =

CR

®1 A9 FREENEREEY
Tab.1 1-9 Scale method value specific meaning

bRl EEARE AR A HAARE X
FSFEZ 5PN EE gk, WHEZ pFASEZ
THIMEE SITNEER gk, ITPNEER p MMEZ
WREZ S5INER gk, THEXpHREZ
RANEE S5IWMER q MLk, TMNER pRZIHEE
AN EE SIPMEZR g ML, WWHEER pAXEE

2% A EERIEA THH 21

© N 00w

x2 KEH—HIEER
Tab.2 Random consistency index
n 2 3 4 5 6 7 8 9 10 11
RI 0 058 090 1.12 1.24 1.32 1.41 1.45 1.49 1.52

BEHL—ECMEFE bR UL 2, 24 CR<0.1 1}, A[IAE
TZFNBHE B ) — Bt T Bz, e 2 W 5.
2.2 fERE

TGRSR IR T IS 127, JE Xt R GRS AR e T
— PR PR R G, W S S BR AR RS O
AR RS A PE R bR R . 5 BN, 5
B R BRI, HE BRI OR, TR PR AL
A, PEM LSRR —E MR ML ] 5
A3 R R AL X — 85, AR S PR DU PR X 4245
H— B, Y F I8 AR B L PE A 75 5 3 IR
FRCE SO, FH P X2 VA H8 A 04 T 3 B S e
fi%, RS, XTI R R & TS
b, BETHIM R T LA 07,561, AR N5 T ekt i e
AR

PR R 5 S b SR BB B 1 A g i R 1920,

1) AEAIBH . B n TR XL mAS
PN SR bR, TR AR R=(r)nxm, ry FIR
50 MNIEMXT R | AN TEN PR AR AR IMBGT AN (B

2) W FIWTH 4 R BE TAREAL AL EE, 15 3 hR k1L
HiFF Q, HFE Q& ILRN:

fii = Trnin

(6)

[

0; =
max min

3) KREVEM e IR A(E BAS
Hj:~ﬁ?xiﬁﬂnm0=lZ~qnj:lZ~ﬂm(ﬂ

Hr, OsHj=1, H e T 1 3R0R8 REGHRRE
SRR RN, H

fijznqi,(i=12w-,n) (8)
leqU

4) B E £ VE PR bR AR AL :
1-H,

G =—"—(j=12--m) ©)
2 A-H))

j=1



9 424% 5204

FRHRERE . TGS PR AL I BRI AL B SR U3 317

BRI BT
[

v v ¥ v
R || OWUBRKE | | 2wEk | | teeEe]

YV ¥V v

YV vV ¥V ¥V ¥V ¥V ¥V V¥
|G B (R B &| R ORB |4 T AR A
BB OB mE 2 F R B E A R R s

Kl 2 P RER 2 B
Fig.2 Evaluation index hierarchy model

5 LA B TR Mk FUR A ) B ik, 2458
SCHFFE AT, T S PR LA, 2 oAk
AR AR PR TR LB A rh A I R A
B AR, BB AUk rT AR H AR
JS TR AL 2% T SRR A AR, BPR ERA
JE o R — ] PR B B R T A TR R
i, RPN KRB TP R BE R, kR,
YR — PRI N TR BRI, R
T SRR REIR B AT P A BEE W BME, 5 p I B L
A—ERBEE], R INTE 2 B p Ty 1 o
ok s T BER LA DL AL B R AR A

3 WxRIE

SCHLL CN-3500 /NEIBREKRHLIE MBS S, &
SEARBUT sk, WFSR R 50 44 B 24D T
INFUBRERAILAE F 256 00 P 1 R LR DR AT 4, T
5 P AR R AT R, IEAEAEAS P R 2
AR, SRATEC 3 17 kRN 2, A
VIR RS2 A B TR DRSS AR5, KRN
FEUEAT S PRI — B A Sl 7 SOA, SR JE A
ST Nvivo 11 X DR N A EA TR0 P8 AR i B H
HIBRARAET 5 LA T REM 805, MR Pk
W WL FENE T 14 T 45hR, HiE—2
BHI A B . APUBTE . &0 Bt mbEae 8
PE 4 NYERE, AR PR AR 2 AL L E 2,

FR A 2 UK A3 BT AR AR 1 A 25 3R, il 7R R 2
)%, JERRR TR PEHT 50 44 ik F P AT 1) 6 1 4
o N AT B bk e RAS (] W7 b a2 FH R e v SR S )
BXTH P RN T, FERE AT, L E
B UG P 64T Bk e Arik ) B A, R AR T B R
X} P HEAT A () 5 PR A, HE A () 46 R 2 JR 0 A
2210 K, FLEOEA 4 50 1. TS TR A R
HR % — &S B TE X, DR e AR 28 [l 1)
50 1y, A3 & IR A 100%,, 78 %4 1] 5 3 25 By
Breh s, XD ) EA TSR B, 554kl Excel
TSR, gadit—2 80, WEEFEE. A
MURYE . T EEmbEReErE 4 4T By A W AE
Mo 22 m Mg T IR R L2 3, AMLE PE4E
JE N BN R M UL 3 4, 2% R LR T 00 0 i
W5, VEREJE R RER ) WA R WL 6.

ke

=3 EFEMYEE THHIEIER
Tab.3 Judgment matrix under the dimension of
aesthetic attributes
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