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Design of Infant Early Education Toys Based on Importance of User Needs

ZHU Yan"', ZHANG Yue-xia”
(a.School of Design and Art, b.School of Mechanical Engineering, Shanghai Dianji University, Shanghai 201306, China)

ABSTRACT: The work aims to study user needs of infant early education toys through artificial intelligence technology
and quantitative analysis to provide reference ideas for the design and development of product. Firstly, python crawlers
were used to capture WeChat official account text related to infant early education toys, artificial intelligence technology
was used to automatically filter the captured text data, and initial user needs was analyzed through focus group discus-
sions. Then, the fuzzy Kano questionnaire was used to classify the initial user needs, to obtain the must-be needs,
one-dimensional needs, attractive needs, indifferent needs and reverse needs. Further, technique for order preference by
similarity to an ideal solution was used to calculate and rank the importance of one-dimensional needs and attractive
needs, and the needs indicators ranking first in importance were retained to determine the final summary of needs indica-
tors for infant early education toys. Finally, actual infant early education toys were designed to verify the effectiveness of
the method. With the help of artificial intelligence technology and quantitative analysis methods, the importance of user
needs could be more accurately studied, and the user satisfaction could be effectively improved, which conforms to the
market trend of the design and development of infant early education toys.
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Tab.2 Needs and user satisfaction

£ 6 RGN E . AP EPER L 54T
LS A )y R T, 3 i ) W S 24l LR H B A
ACEE, TS M 110 £y, [BIHOEEEHE S I 5
AR OB HE FEEA A 1),
AR AR 105 17

* 3 f&4 Kano A&
Tab.3 Traditional Kano questionnaire

LRBLE W WS WEE OWEE OWE
e Fi P i 5 Wit EE EEm AT B ER
i R - -
RAKIF R A leaoR Fr AN
WA (M) TR s RS N
BEM (0) TR Tt 4 Kano
) o, . 1 ano [
RIIAL(A) A £t Tab.4 Fuzzy Kano questionnaire
L2 (D) o i SRBLE WE OWEE WEE WEE W
e s EZ 1 wE wWEE wWEE S wWER =
A (R) A i Bil e W@ WE BIE M
Kano BB R BT ik, M Sebritik R 08 01 0.1
Wil A T, AR IR T B S R 0 0 B AR 0.1 0.4 0.5
8, 48 3 PR LB BUE 7 i B0 1 1 45 R .
S RV B P 05 45 o o T 3 PP U p iy KamoMEFIFME
B SE P, O Kano SEEVRITSE 7 w4l 1O fdi 4 ' —
2 4 R HOBER) Kano UL 4 HEAT I PIRT, %K - iR
P ) o g ARSI ATHT 0, 45— 170 35 AORIPAS e A WY R W
TR, i A 0,122 1 R SR 3275 6 7 it 4% 301 B B a% Bt ER
R, BTS2 A 1. [k WEES QA A A O
7] 3% J5 T 38 ok A3 5 /R (9 Kano B SR PEAf g2 WEERERE R | | | M
AT ORI o AR WEEZE R | Y
2.2 BRPAMSHIESHF WEEEML R | [ | M
R 1 BRI FIT P 7SR U ORI Kano 171 %, wEEf R R R R Q
R 6 1M Kano AEIBHAE
Tab.6 Part of fuzzy Kano questionnaire
ok 15 b EHAL  WE MmA  CPNE  WEE FwE
ST 2MBOE (REESHARNASE B
ifedsk ), ARG A AR
TSRO AW, TRt ), B
sk AR ] REA
AEFHOCR B (AR SIMR), & B
RHER RS A REE

Xt iz ] Kano 7] 463 £ BT 4845 19 B dle 2E 47 0
B, LABE TP #oR B0 BARZE S . LA 4 3R oxd
“ZRBCE BT S R SR B, R X

ToRE R, 4 A=[09 01 0 0 0]; HAH
HiZFoRIEhRIE, JE B=[0 0 0.1 0.4 0.5],
THAAS 20258 B R X, BARIL (1),



844 5223

RE, % TP 5 R AR A 24 ) LR e At

143

0 0 0.09 036 045
0 0 001 004 0.05
X=AB=[0 0 0 0 0 (1)
00 0 0 0
00 0 0 0

X8 Kano #EAVFT SR PEAL 26, W] ad & 58 B PF Al
FFE X RSO AT AR R T, BRI
K (2)

:(M,O,A,I,E,gj @
0.05°0.45 0.45 0.05 0 0

Sk A3 B I e e RS B, BB K
Voo X I E T SEAT R AL B, D75 21 5 0] 5
MEE . B o = 0.4 HRCRESY , (FRARSKRE, [F
W THEENEEZE, Mt =a i, (i=M,0,
ALRQ), ZEZEM “17 Fm, HUWH “0” Fmx,
W= (2) MR R (3),

T =(0,1,1,0,0,0)

o “17 %R Kano BEAY A TR 2851 .

3)

geit G A T OREE,  M>0>A>1>
R>Q MJeJa e A7 UE, A5 7 FiRmsg
P4k

F7HRER, FO R ILRBICHMNE, D&
RUTESRALHE . “PRAETT(E” “ZEefaisp” “BRIR K@
MR TORAE . L BB bk
&7 LB A" TR . R LT LK
BN “pai” CRURAER” RO CET
[FHe” . VEMTE R 9~36 ™~ H B4 L BeE ™5, fEiR
ML B 2 A O %, A P e TR R T
3R o B AR W B s Y S Rl s AL B
T4 LA F & AN B E , AR b &/ R %
o XL SR AN A, S IR AT & A
FOE R R SR 5 ik o R SRV v P i
FEREHEA B AR W EZW R, e 35 25
G E A H T R SRR 2 H Gk X i
DU T 5 I B, FFE—25i2 ] TOPSIS Jr kit
ATEBRE T RHE Y, P R R HE Y AR A R A
FRIEAL MBS T .

xR7 i Kano @EFKITER
Tab.7 Statistical results of fuzzy Kano questionnaire

LES i KA bR M 0 A | R Q e
X 9 24 67 0 0 A
X, 16 31 49 9 0 0 A
o X, 43 25 19 18 0 0 M
gk X, 38 29 21 17 0 0 M
% 1 24 16 54 0 0 |
X, 21 56 24 4 0 0 0
X, 12 62 21 10 0 0 0
X, 28 17 46 14 0 0 A
. X, 20 44 31 10 0 0 0
ik X 15 23 52 15 0 0 A
X, 31 47 22 5 0 0 0
X2 42 22 27 14 0 0 M
X 15 9 75 6 0 0 A
X4 8 17 34 46 0 0 |
SR X;s 13 22 58 12 0 0 A
X6 5 33 12 55 0 0 |
X 10 28 31 36 0 0 |
X 6 23 11 65 0 0 |

3 EM TOPSIS i MEEEHITRAAE
KREEZERRK

TOPSIS 1t 45 fi# i % 7 i 2% #% Hwang % P7E
1981 4E 41, 1] FHF 5% 24 pe 5 B AR5 AR H bR Y
PRn R A TSRO ASGE i TOPSIS 145
fifp S B 0 XS Kano #6171 4020 J5 7 A 1 7 R R 7 5Kk

55k S BT R L O B AT, R RE S
1E . TABRARR Z W B 220, Of R A guR, ISk
e Y HE R S BT A R SR B8 AR T T8 SR e 2.

31 EREH

AR SCA T 50 T B L 5 SR R g L SR A b
A E R AT HE R WA, (A5 2R BUL” 2
BIUIGR" ML AR “OREH" ok



144 fu, %%

T 7

A" RUIBZE” IR R R T
buvo BB 9 Al s, AR BT, %)
JURE I JLEE L B2 M m Bl 20 k2
B G A ST XS G A H AR i A AR PR AT
PRARTRIE , Bedh T 22 4h LR BB BT B i S B AN [A)
U AR B RE AL SR I T B R R TR AR I HAR N 2
ML IR A | T L SRR 19175 SR8 br 10 B 2R A
REE” & RAEE” X 7 A b A g — Tk
FIvrt o 2 8 By “ZIE IS TR IR I 4
Bt

*8 EHREEHNFIT

Tab.8 Style design of experts' questionnaire
" E O BA AE RS

TR LTI

UUE ST )
e Lt
Z IR Ik
i,

ey

Ui 22
Y

3.2 TOPSIS L4 B B A AL IR 1R

WL TR, B m LN n A
SRIARAATEZLAN, 5] D RFE | Dk A
RKPEN I py s, WEAIWIERE P, WX (4).

Ph P - Pm
Poi Pn ot P

P=(Pom=| . . . . 4)
pnl pn2 pnm nxm

TE 2 AARBOBI sl rp , BE L8 I005 HERR 28 1Y
FET LSRR RN, R 9 Bl L RIP MM B
SRR D) e 80y % o7 AR K, ] DL o T B A
BT B PR AE AR AN

2023 4 11 A
x9 IFMESS=RAEMBRIER
Tab.9 Evaluation language and triangular
fuzzy number conversion table

WiEE =IO £ VA M
REE (0.8 1.0 1.0) 0.950
I (0.6 0.8 1.0) 0.800
o (04 0.6 0.8) 0.600
— % (02 04 0.6) 0.400
N (0.1 02 04) 0.225
R (0 0.1 0.2) 0.100
fRANH % (0 0 0.1) 0.025

HESLIFU I WHE S — A B A X R &R
HAARULA (5),

pijz(aij Qj C|j) (5)

B = AR — 1k, AT 48 18— 37 WA ) 1
e, BRI (6).

- (3 +2§1 +G) (6)
F A5 B T E RN R R, BRI (7).
R= (rij )nxm (7)

HRAE L ZF I TS LR B B A R L3R 10,

X 10 BRI T o ALK B, R R 4 R
2 X P 48 2R 05 W LA SR A AR AL VR R, LR
11 ARREIELRIKFTT B 25, AXRfEL T
AR T IG5

AR EA 45 3 B4R AL PP RE G 7 LE 7 PR
it , THEAAD T RIGAR BOITH (5 5 1E 7 A R O R
B, IR Y, R y BT 1, 2
R i WA BEERT; oz, WHIERE y #GEin T 0, %
RO R e g A

®10 EHRIEMER
Tab.10 Expert evaluation results

ok fh =
2 3 4 5 6 7 8 9
X, 0.950 0.400 0.950 0.600 0.800 0.600 0.600 0.400 0.800
X, 0.950 0.400 0.950 0.950 0.950 0.600 0.950 0.400 0.950
Xs 0.100 0.400 0.400 0.800 0.800 0.800 0.800 0.600 0.400
X, 0.600 0.600 0.950 0.950 0.400 0.950 0.950 0.950 0.950
X 0.950 0.600 0.950 0.800 0.800 0.600 0.800 0.800 0.950
X 0.800 0.950 0.950 0.800 0.950 0.950 0.950 0.950 0.950
X0 0.950 0.400 0.950 0.400 0.800 0.400 0.800 0.400 0.600
X 0.600 0.600 0.950 0.950 0.950 0.950 0.950 0.600 0.800
X3 0.800 0.600 0.400 0.600 0.600 0.400 0.950 0.950 0.400
Xs 0.800 0.600 0.400 0.950 0.600 0.600 0.950 0.600 0.800




844 5223

RE, % TP 5 R AR A 24 ) LR e At 145

=11 M ERMIREIENIERE
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Fig.2 Design scheme of infant early education toys
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