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Design of Toilet for the Elderly Based on Barrier-free Concept

YANG Hong
(Jingdezhen Ceramic University, Jiangxi Jingdezhen 333403, China)

ABSTRACT: The work aims to provide users with a more comfortable and reasonable toilet assisted rising scheme to
solve the problem of inconvenient rising encountered by the elderly with decreased physical function in using the toilet.
Based on the principle of barrier-free design, the characteristics of user behavior were analyzed, and the user de-
mand-centered toilet design was put forward. Kansei Engineering was regarded as a method to obtain user demands and
technical demands. The user demands were divided into the first level and the second level, and the AHP was used to build
the demand hierarchy analysis model. Then, the quality requirements of the toilet products were classified and sorted out.
The house of quality was constructed and the body of the house was the correlation analysis of user demands and product
quality requirements, and the roof part was the negative correlation analysis of product technical demands. The targeted
design of contradictory technical points were found out and combined with the TRIZ theoretical conclusions, the solutions
were proposed. The innovative design of the existing toilet can improve the safety, effectiveness, ease of use and comfort
of the toilet and provide reference for the innovation of sanitary ceramic products.

KEY WORDS: toilet; Kansei Engineering; AHP; QFD; TRIZ theory

HEWACTREE RN, 75 20 AR AR LT Bt iR %

TG PR R . Gt EdE s, FRE 80 ¥ KU L&A
N FIE LR BoR 3 BE 3 i, %] 2040 44 2 700
Jio 8RN, BRI A AR R) TR = S e
ST AT R 5, B2 R AT A=, T
R X A A 23— UL TR 7= S e o X
THE A AR AN ) 2 AT IE M, $E TR

Wi HER: 2023-09-18
HE&£mB: BEXAALALERKFERRE (192D24)

TCRRAG BT AL HE T A A” i B
B g A g s 2, 20 et 70 4RAR, EEIE
THIT S AN - AT RS JC RS S AN A ™ i i HE
Wi fEFRME, JCRRFBOT i B AL TR TE 1986
A R AT B C 7 R BREN AL A 338 T T8 St R SR L
WY P, Ak, Kt EERE, ERaPgEE



Mast A

Wi BT IO B A S A AR AR BT 327

i g T L B L SR R B A R B H AR R, IR
H TRIZ BRS b ROF IE 5 3242 T4 41 3 32
EFR RN AR T, OB B S T — 2
AR, 2008 AFERRIE ALK, TCREMBETHE K SCE
it 100 o FEHNEHESE T, QFD Al TRIZ B
SE4 R HAT RS T E B 5 [, Zhang!®1 4
2= H R Kano SR &4 NRAT 75 K TG 8h 11 B AT 4%
AT R 2, ¥ QFD Big L FH T 75 KM b B,
e AR F) TRIZ ffR 7, A& P A
TR i FERR SRARMU T, AHP. Kano Bi&IAl
MR R L R0, JATFREAR RS £ & A
TRAR BT b BT P Bk 75 SR ATY SR 23 5% i) &5 S 11 G
TR

AR T P AL 7 S O BT R A
T T2 AR B AR NI TR SR ik, 454
Python KR M BLA AL EZRAEAS, FEEEARL AHP,
QFD Al TRIZ #igH#EATAIBI I, by R AF TR AR 5
1) 2 A N AL A 28 B A — ooy SEL 8 o

1 DERENHRS

11 DAERELEREHES

TR PRI T BRI, LE Wi
TR B AR SORTE ) i, TR 0 PR T 5L
Kes VTR ALEES . MERS . VRV Tk AR
BB . As (0 B S22 00 A TIP3 W B
FRSEs A0 2 A O e TR
FEAR IRV 1) TR A A AR T S 04T K . B
T B 5 AT 2 LR T2 B g
5 B QT8 L TR S 2 3 S B 8 A
R 0 P R o 73T AT 2 6 8 R
R, PRI PR PP SCRTrIE , TRETE
P T 25 T DA 5 M R B T2 | o A8 TR O
S 1N S L ARES 0 738 1 52 4
12 EBROFERE

PEscEkveRHCE (LR 1) shE R DA 6]
BT ATC 2 D DU E R E w s < pe 7 s
AR st S 114 o8 45— bty i 09 R P AR 5 T 1 75 X
“ILART B D R A JURT 3000 A T 2 S
Wy, MRS EHEOK R OB feit, IR TR
Juf; 1596 AFFelE N AW TH— AN, Eirf

JREF AR

N R

SEOFRAT

MUK, PRIE T MES AT, RHZE BN EERS
KA, HAREd A I R Rl RO P B T
MITRA, 1885 446 -1h My 75 0 [ LA 565 — A i & Eh A
LN L B ) v e L B R Ak
—, 1914 4EBE E M3 T E S — R S A AR T,
XS AR B 2 1 b A — R

1.3 BHE ANBKSES R

1.31 B ANAFERE 2By

LA NS ST RERA AT I A KOmaR , S ek &
AERNGREE, ZpEsT, TR, BTSN, XLk
R FE AT VA, X EFZHEFHIRER
YT

1) Bk BFENEA B FHEST BRI
Ir, 20%7E LAEWNBE TR FI T R5E, 20%S7E 14F
WHE—K BT, Y&k AEER, Rigia TR 2
o, 5LEFBEYT.

2) XKW, BFEANXTHEZA, WABAE . fi
RS BTG Z R, 16 ZhiE F /N .

3) WA EFE NSRRI,
WA ZE GBS, 60 5 LI LA SEESBILA Sk
Y 25%, EAF AL SRR B AR, AR L
WEARFEEENT IR . ARSI,
ANRE K B[R] 25 57
1.3.2  BAENOHEE M

LAENEEATRE, ARPITRES N, His
Z B O 25 . A BRI s B e
Y. ERRB R AELE, DAL, RMEERIAN
IS o A 6 A ERAT RS o IS4 ARUL, A mT kG b i B
— BB, A HIREA . ZEE. RMHE R
pET-0,

1.3.3 B NITNEHES B

1) ARHE FEARYARZS TR o BEARIE A T i 3 o 2k
FARETE , T AR I AL T RIS, BRFAN 2 3 % 7 o
AR AR R R B, OBUI G T A b T, S OB 1 Y TG
RIEHAMEIR . YA AR, B ARMER K

2) ARSI H, AL FIE B AR TE Qs i
B LIRS, ZA4FE ANRE%TE A O 98 X — sh i,
RFE RS B 15 DL B AT SR A X PRI, 75 22 L AR e A HE B T
ZWLA T4,

P L AR 25 A0 by ot A

Fig.1 Historical evolution of toilet



328

% T

P 2024 4 2 A

2 fEG A BN A AL BRI TSR T
&

20 tad 60 AR AT, FRE A g il oK
WER R, N —B L &/ E" 398 T4 Fig g =
T T B AN L Ol i Sx ) W1 7 A YL L (1) @
PR, AR AKRN S KA . /MBS SR AY . e
B AT T Al 5 2% Y R TR B AR A AR LR oK
TR A AT B A1 0 B %) S

1) FrAAE, OHIHLRET R . BE Z A AR
P, BHAPLRE ST TR, FERBE B IRPLRE
FLLBEALAE A ER o A BEMLRE R8RS B0 shhe 1 A
NLRESI TR, SRR E: | 0I5 4 S BCEAE A
O AR o FE JCRRAS A (25 7= S BT b X 4F A
A H B A T R, 4 R R SR
W, ZfgET NNEEES (WE 2),

2) PRARERAEXEE . 7 e dE . AMEIL B2 TF
TGRS 7 B ) S 2 R AR R B A 22 1
GIDNGOB Y =81287 51 B S O W RaTi b7) i w2 o - B WA A Db
it FH 7= i B A Ao A P A SRR

3) ZiENYE. EAF AT AL BRSNS
[W], PRy S i b % % B B A N R 22 5, DA
i AT R

| mEgEA  F— 2R |« Ba0ae |
%ﬁl%@
s }——
EENES

FoIEISAL RES

K2 BAERHAASPLAE R R
Fig.2 Physiological decline of the elderly

3 FiItHARRKRE

SRR BT IR Y TE B S, T SE AR AT
FEMARTEAT IR . ik, AT RIS i 2 ek E
HEATIRE 22500, ISR P /5 SR A ™ S 2L
% Hk, I AHP Jy it d 2 gt e ) gt
T AR RCE , DU E P TR B AR T R
(R E B HEY 5 BRI, CREASH 8 H  R AR 7 R A AL
A QFD S )@ m ek | il s VA 2 2 1A Y
KHREE, W] LA — D i e FOR TG K i 2P HE P, X
A B T80 b RN A R b N A S R 4
RFK F&Im, WTRERA TRIZ G35 B0 44 3514
ARIEFRIEAT T TRIZ $24E T 40 4K BAJE ], 7T A
He PR B EE R R D JE ), AR S R . B
K 3 s,

e ERT
________________ BN
_ FoME RER Cwrex |
BRIRER \
_________________________________ fz%ﬁ?ﬁ @glkﬁ[ﬂ Y
| WEER .
EE|  ZREE =2 > ]
| TS | e B "
v P e e s
| T R BRAKIEEZRE Gl g
H& A | L0 RIFRE ] LN
S sl e £y )]
B8R T P = KA
| BA.WmesE | : E Eﬁf%? | E=
v . 72

K3 it
Fig.3 Design process

4 FRKEIVIRGSHR

41 FXRHEE

it Python UL S . 5K . FZ 2% 5 KM
Z W BN, MR A s IR, G 124 5K

ARV B AR B REA  R, X i HURE A R 4T & 50
B, HlFrE BRI TR A, H&RA 97
SKRAEAE T (ORE AL 48 4>, [FN & 49 4> ), I
K 4.

MR Al AT A ge An 4 4 s AR i B 1
SELTR A A ALEY, WG T REZHANTH



% 45% 4 40 Bt LT TR A 2 A A B 5 329
[ 7 i B AR TR TR SN <SRG

K4 B fE AR A
Fig.4 Part of toilet samples

oK o R KA AR B T, XA AT L
K BTN 24, (R TR AR AR & o A
TORIEET X T RRIR AR IR AR N AT AEE ),
TEAE FH 2 5 1 B 5 XU O F AR B | whisr o ie
FRINXE o XF ACHR 23 A AN SR B AR UL, X
FEATTAE o K [E] AL 7 Eh A b 2 S i bk [ 3 52 2152
Wi, kg 1 G P PSR A s F A BRE T AT A, (8
LA I 5 BRI ) ORI 2 A AL 28, DI Bk &2
MABAEER o P T 340 ZK MW LN (B, P T
268 A< 5 EAERFRMIDCH R, BT KO IEUIX Al
PEATIRG, 153 I AT5 A AL G 2 AR T S AR
TOREGLN “EaR” AR “ W™ g
A7 R R TT ZR RIS, PR A
ARREIE AT HZE L SRR =R E — PE N 2 4
B, FRRE ZGARR R T A F] — G N g bm o X

“TIRERY” A ASCHY”, Gt B R AR E TR R
BARSEbR, DS/ e, WE 5,

ARREZHEE A P B — E RN, 2 A
SEREWR K, WA MER | B MRS TT E
F A, WO R SRR bR . 1T R E OCE R DR
RO, %2 AR A R AR AR 1 SR
oy, EBLE G TR AR T e A T P A RR SR
e BRSO Hik, fE17 2SR Z et
FRE R UENFE bR . B2 RAEARTEZE AT NER
LEERT, @ = S a8, @ik EGE
e, WA P e OH B AR AL S E Y R
R, 75 &S s

ZE LTI, ARAE R S BT SR IE B R IR
LK 5,

B—, il H AR T RZ R AY, SRt
FIWAE R, 2RI ARREM Cr, il —zhE
Gt FEAEG 3 NIRRT RIE , B — g
NWZEM _FHEN)Z, & AHP BERER, HiEH
Wi % o 38 3 #0085 44 T K0 B HE 2 Ry Z 2
BAFTORBEZZ AN LT (WA 6), FHHdmim
Feas SR B o ] 1~9 H b BE T 45 8 A i1 T R
WiXF . BERANE PR Y LA S5 3 31 AMhREE(E,
— R UE R8s, B 31 bR B A JUAT -2 8%
REE, HWEHRE BN, B9 AHP f9i15E
ARSI b A RCE A AHEY (W3R 1),

B, NS TR B B KA AR A DEAT T,
Fr AT — 8RR, BRI (1), CorR—EUMEE
R, Co H—EEFEARME, W H AR, 24 Cor<0.1 M
i At — SR

SRR FSRPE RO
% = = £
BP—RER @ ﬁ @ E
|| || & -] |5 ] |% AN IEIREIREG
W B (e E 2| B |E gu #mlIgl x|
mr—gms A |2 (2| |Z| 2| 8] |5 B AR AR EAREEAREE
- ®| 8| 2| &l |#] |5 |® ﬁ B (M| |T 5|5
GRS 0 9= 4, w11

Fig.5 Hierarchical model of user demands



330 fu, %%

T 7

2024 4F 2 H

RE

IREZRIIIRX

MTERER, EEHEANEE2ME

MTMERER, Ai—TRRAE—TRERNEER

MTERRER, AI—TRRLE—TERERRER

1
3
5 MTRERER, AI—TRREE—TRRHEER
7
9

MTRRER, A—TRREE—TRENGRER

2. 4. 6.8 FAESSERHMTEEE
EREBEIE RMERRII SRR 2R RE I

K6 1-9 HRREE
Fig.6 1-9 ratio scale method

&1 EFEMEH 1~9 1 Cg BUE

Tab.1 RI values of matrix order 1-9

M 1 2 3 4 5 6 7 8 9
Rr; 0.00 0.00 058 0.90 1.12 1.24 132 141 1.45

_ﬂ“max —n
o= ®
c.=Sa 2

CR™
C'RI
RRIE L EAP IR, M O R 2 SN R A TR R
AHIBTRE RS, AR SR R Cor, WLAE 25,

x2 ZTEMNMHMERE, NER—BHEREER
Tab.2 Safety corresponding judgment matrix,
weight and consistency test results

MM Gl o
REWE g wm owe wmm E G

MBI 1 2 15 13 0.0934

gERIRE 2 1 12 12 01813 0.009 3
%4 5 2 1 1 0384
MR 3 2 1 1 0.3399

x3 BN EHMIERE., NER—HEREER
Tab.3 Effectiveness corresponding judgment matrix,
weight and consistency test results

N BME mE O RS
AR e mr o gy D Con
B 1 1 3 12 0.2496
1o BT H 1 1 2 1 02700
fii 5 U3 12 1 14 01027
4

JoRERE 2 1 1 0.3777

0.030 4

TESRAT GG SRR T H T 8 — 2 7 5K A A
IFHEAT — SRR S, PR TSR B A AT
B, WEITERN, B RIE S TR AW
SRAXHA AT , 1524 2R AR M B AR K
FEG P TR ) SR B 2R B0 AR R, B R A E
LB RPHR PRI ELR LK 6.

x4 EVWMENTHEERE. NER—BHEREER
Tab.4 Aesthetic corresponding judgment matrix,
weight and consistency test results

©x MR tepl ER
i \ . C
FWE o g e L Cen
R 1 1/2 1 1 01982
M2y Jﬁr(: ]
ﬁﬂﬁﬁ,‘w 2 1 4 1 03770 0.054 0
b 1 14 1 1/3 0.1255
ERGEE 1 1 3 1 02992

x5 FFEMXMMHMERE. NER—BMHREER
Tab.5 Comfort corresponding judgment matrix,
weight and consistency test results

AL "E S BT D

EPaE Kok M R RS W E Ccr
AP 1 1 4 2 03873
Al 5 ] 1 1 2 1 02748
TR 14 12 1 1 01397 00456
&S 12 1 1 1 01981

#6 BEAERUELERLCEK
Tab.6 Summary of demand weight results at all levels

—%FER A THFEOR X E BRI E

2R SSINIS 0.093 4 0.0343

e AL 235 ) % [i] 0.181 3 0.066 5
“eatt 03668 i 22 4 03854 0.1414
L B SR AR 03399 01247

PRAEE 4 0.2496  0.0702

. 1o B T FL 02700  0.0759
fiRde 02811 i Fi 7 (i 0.1027  0.0289
TRERGEN 03777  0.106 2

R AN 0.198 2 0.029 9

HA ) Bk 0.3770  0.0569

I 1

=W 01508 Lo 1 A 0.1255 0.018 9
1 R 02992  0.0451

AHLR 0.387 3 0.078 0

. ] e il 0.274 8 0.055 3

T3 :

FLERE 02013 T 0.1397 0.028 1
& J1E B 0.198 1 0.0399




4 45% A4l

P BT JC R A B A S A AL AR BT IS 331

e 6 I P LR 7RI, B Al J2( HOQ )
P 5 SRR i B R SR A o 28 B o),
Hh R TR 23k 5 B AR A AR o

42 HERFERERSN

T I i Ferp R B R 23 AR i e T R 5 7 A BOR R
RARSEE AT, TS 3038 1, 3. 5, WK 7 .

RT HEEAERET
Tab.7 Design of auxiliary squatting toilet

g B0 ST A A A% B 7 PR BESR R — SRR EER —PHARER TR R
AR A ARESR, MR A T RE R, DL i 46,5 W
TORZOR Y HINANUL . DIRE . &54 . ASCIaEesy, X S0 TE 7R 3 A
HAEATHA AN TR R S BAR R (AN 7). SUEIEER

RS R
43 BIRER S .

T2 YIS MR TR AR, X AR {48 7 il B R 1 I
e oRASH AR, JE RS BOR TR B AR Wiy 3 25 Ay
KMERRRE, W] DU BOR TR 4 o 28, PREAL R 4t A Bl i S
1o BB SR Z 0] -4 J A, Aozt B FoR i 55
PEE AL, A AR R P ST SRR

LR P RS B £ T 07 £ A iR
RER AR TR TR SPEAMHT 4l BRI T

D&
A x5E Q FBEQ 5KKE ¥
@ BFEXR+ Hx ©BAEX - AEX - A
SN0 Thee & | NSTRIR
P arse BBk BB IBDEEEE
APER T B |®|it
BV | 3K
AR 0.061 2 Q O
p SRE 0.039 3 @) A 1©0|A4 /]
fBRZe 0.065 3 A 1004040
BERIE 0.029 1 O 4 00
BRIEER 0.086 6 O A 04 |4 OO
- BEEE 0.423 O / Q 0
{75 0.0559 O 0O |44 © |00
TSR 0.045 7 O 44 00 |© 00
B 00274 |© D) 0@
R 0.083 3 @) AO®
S D 00215 @ 7
SRR 00170 |Q 1O /] o |4
AWRY 0.089 5 A 10 © O O
— TR 0.037 7 O A0 |4
ZTES 0.031 4 A 1O O |© @)
EnEs 0.149 1 A O 0O |1© O
RABREWERENE (X100) 29| 92| 18/ 69| 17| 86| 96| 21| 90| 50| 96| 72
BAERMENSZENE (%) 3[12 29| 2] 1113 212/ 6] 13 9
K7 A o 2 o

Fig.7 Analysis of the house of quality for the toilet



332 fu, %%

T

2024 4F 2 H

4.4 igitiE@Ee st SRR

B PSRBT G 5L TRIZ (AL, fi
HOAR A B o, IRIFF A P R P20, 3k 8,
ESRH0 TR N R T D S o WS i E SN

KBRS, SOAMC. TR TUERE, A dr
AT R ZBAFAER L AR, 205000, fdi A 4E-
LD AN TR A I R R LN U U 7 B R e
it (LK 8),

®8 MR EEA TRIZ BIBEEN
Tab.8 TRIZ problem transformation of conflict problem

P UiiEPN 39 Ml TS 4L fifk T

1 i N P A IS 0 BT T
2 zﬁig Egzgiiﬁ P TS R, BN
3 e e B EFEIE I (L T

a  JE e

b IR IS

c EHHBHKT

K8 Aefd gl AR
Fig.8 Use process of toilet

W 3 X FAH B AREL R 43 h , O e n o] 5 5 i
PRt B ik ST A 7 B AR P @ fige e B el i 5 1k b 1T
A B PR B 5 D p an fe] L UE HEAE £ 38 Y [5)is
TN P B . XN 39 ANl H TS50 7
9 NO.33 Al #AEPE-NO.13 Z5HifaE e . NO.27 Af
5EME-NO.33 T #a/E1E (NO.35 38 [ 11 &% 22 FHIPE-NO.33
AR 3XTEE ARG, a2 if] TRIZ40 7 JE K
R WY EX I NEREN 87 =

T B AR ER Y wh gt TRIZ S B 7
e [ L, A5 2 T 2 7 80 I o g ) g i I s, LR 9.

%9 TRIZ EZEHRFRINE
Tab.9 Solutionsto the TRIZ problem
RAHER

mogppn M

Al B TRIZ BS R

NO.25 A Ik % .NO.30 FZH:H i,
1 HARTE NO.24 &8I+ /r¥ . NO.40 B4
5

2 FARFIE NO.4OEAME . NO.12 FH
NO.15 sh&FE: . NO.24 49
NO.8 H i #Mz2:, NO.28 WL R 4t
M. NO.13 & m/EMH . NO.10
T SeAE R

3 HART &

XFRLE 3 A~ w5 (R LA T 20 AT o

1) QAT ZEHEAT 2 AR W PRV E R SE M 1A 7 5 B
L, e B T SO B A R b A T s
oL, NI ZAE BV BT . AT EHM AR Z 507
EHIEE , FERAE ADLGEH A o o i L 2 2,
o P BRI B 285 S B — R HOAR T J

2) AEAE A A 25 s 917 Lk DR 95 | S T 94 i
T Gl AR BRER A 2R FH SOl By ¥ R o, BEAS
SR IE T BRG], I eI EE IS 55 Hub i BE )
SR, eI k2 T BOR R 5K 1 P AR A A
AT B, BT LARS 3 4548 5 3 B O (4G A — Fh ¢
AR5,

3) i BATEME R BRI A TR, B ATE
Ao i 25 B 25 R DT BRI R L, AN e T A
] PR s () R/, AR — R B R 4/ i
B, AR R AT o 77 A eSS E 2R BA 2 )
REBLE, anfif 747 R 25 (8] #E4T B 2 D RE BB A LR
o

5 TRIZZBi®N A THERAIRITEE

Bt — R B AR (AR , 327 i 1) BB A B 7 i 1Y
TITNRE L o LG AL 45 A9 1 B LA 3 -k = A



945 % 4

Wt . & ORI B ) AR AL A B TS 333

ARG o ] P U b, IR 5 IR AR e £
KT 60°, KERszEmBER (WLE 8a); MFEIHS
Ja R BR 5 IE AR f 292 35°, BRI VEAE P1 S i
[ A5 B T HEE (LR 8b)s A TR B & FRae, wl5E
AR FAE TS (ULE 8¢ ).

5.1 IheE &I AZKIR

fif PSS OXF 7 & 1) 5 %6 NO.25 H IR %5 . NO.30
FHEM T . NO.24 5 B i A1 F1 NO.40 52 &4 it ; i
% b, SRPHBIREST, B0 B AR R BE A
TR 32 By VA 7 3 A R R S sz 4 ( LI )12,
FEIE )8y i R T R R B T A T, B Lk (R

52 HZMERIERZM

fifk PR QXS & 975 988 NO.40 &2 & B kLAl
NO.12 853 Tl A Jot 14 2 1T 15 TR IS -5 D' 2 1 1Y)
BESE), REMCHN I 5%, LA (]l TR ye e, Ot
T 22 A REAR A PRAIE TP A9 2 42

53 FAMERLEIRIGITER

i LB QIF G 1Y 7 &k NO.15 sh A Hidk: |
NO.24 H14r¥). NO.8 Hir#Mz . NO.28 MLk R4
f£. NO.13 JZ[/Ef Al NO.10 FisefE s e, 1
PR A AR . 8 IR R, AR AL TR R B
PEAFIETT, J0 i o 7 S v AR R At <7 20 1k A T 4
A EE (LI 10), 5 ] AR A AR AL T RT3 37 A A
T2 J1 B AT SCHE IR AR s A BT A X R R
FRE, SR N f BE O 0 5 K iR g 5 £
FEN, R R

&1 9 4 By gy A 254 T
Fig.9 Auxiliary squatting toilet handle

K10 5y SRS
Fig.10 Strong spring device

B R B R FERRAE L, BB R
VLT AR AR IR A4 IR DX B A, P AT
N AJRBES I FIEF M IXIIRE, By~ A

5.4 SN EFAINKRE

% LR A S RIS R A A, TR R
ZUHGREZ, iU (L
11) (29301

P11 b A ST AR A 25 A W
Fig.11 Appearance of auxiliary sitting toilet

6 4k

B T FEAT BT s B AR R i B, B
B B 7= Al B B S T, FAR A . X A
A A O J7 sC LML T AR 2 il (T HA 22 4
PE AR HEREYE . SIS 7RO R BRI P
KA AT T, BGE T b A R A
TEAE PR B4 ke s AR ] 22 42 B BUR, EhBrIE
PP TED0 R I 28R B, R BT — kI B9 28
75 o

S E 3k

(1] RS il A B e 7 i i AR & SWOT 43
Hr[D]. AsiH b & K2, 2022,
WU M. The Characteristics of Tangshan Sanitary Ce-
ramic Product Design and SWOT Analysis[D]. Jing-
dezhen Ceramic University, 2022.

[2] TR AR E s, BYERe TR RAR
1H[Z]. EZE BRSO B E R, 1999.
China Building Sanitary Ceramics Association. Classi-
fication and Terminology of Ceramic Tiles and Sanitary
Ceramicg[Z]. State Administration of Quality and Tech-
nical Supervision, 1999.

B8] EFL, B, 07, 5. 5T TRIZ A QFD it
AR R )L 38 B BB E B[] 38 TR, 2019, 40(4):



334 T R 20242 H
168-172. 2021(10): 117-121.

WANG X H, TANG SZ, LI SF, et a. Innovative Design [12] ARVTHE, RIEAR, B0, . BT RE T2 5 T p
of Toy for Visually Impaired Children Based on TRIZ 25 2% 1 L Bl A28 22 B IR B ). likix
and QFD[J]. Packaging Engineering, 2019, 40(4): 168- 1, 2023, 40(2): 149-156.

172. LINZ H, WU Z Z, LUOF, et a. Multi-Sensory Design

[4] =R, Rk, #KE, % T AHPS TRIZ 5% Method of Electric Shavers Based on Kansei Engineer-
s N Fe RS [d). B35 TR, 2019, 40(24): 187-193. ing and Artificial Neural Networks[J]. Journal of Ma-
GUJL,SONGD S, CUI T Q, et al. Design of Wheel- chine Design, 2023, 40(2): 149-156.
chair for the Disabled Based on AHP and TRIZ[J]. [13] fRE%, B, BRAl, % 2T AHP JRRITIER
Packaging Engineering, 2019, 40(24): 187-193. JE A R B LA AN THIRAE[). (3 TR, 2023,

[5] ZHANG X, LI JH, FAN K, et al. Neural Approximation 44(10): 172-180.

Enhanced Predictive Tracking Control of a Novel De- HOU JJ, MAO Y C, CHEN L, et al. Research and De-
signed Four-Wheeled Rollator[J]. Applied Sciences, sign of Intelligence Crawler Fire Fighting Robot Based
2019, 10(1): 125. on Analytic Hierarchy Process[J]. Packaging Engineer-

[6] %, XIBE&E, %, %. 5T QFD f AHP LMY & ing, 2023, 44(10): 172-180.

BRI, 0% TR, 2023, 44(4): 158-164. [14] F#epw, LI, ERIL, . 5T QFD&TRIZ M4
WANG J, LIU SY, WU S, et a. Design of Bathroom BB AT A AL T IR AT [T A TR, 2023,
Cabinet Suitable for the Elderly Based on QFD and AHP 44(2): 158-166.

Method[J]. Packaging Engineering, 2023, 44(4): 158- WEI Y L, J Y, WANG CF, et a. Design of Walking Aid
164. for Parkinson Patients Based on QFD & TRIZ[]].

(71 XI3E, BB, SR, JEF47 R B 1 & 4 Packaging Engineering, 2023, 44(2): 158-166.
ANGJEF BT INEPT ], fAE TR, 2022, 43(22): [15] JAAR, 4, REFF. FT TRIZEISH BT HLAIH
105-113. WIFIFSE ). % T, 2023, 44(8): 402-411.

LIU F, YANG L J, ZHANG CY. Research on the Design Zhou Dong-A, Jin Yan, ZHU Hongxuan. Research on
Method of Elderly Household Products Based on Be- Innovative Design of Juicer based on TRIZ Theory[J].
havioral Adaptability Evaluation[J]. Packaging Engi- Packaging Engineering, 2023, 44(8): 402-411.

neering, 2022, 43(22): 105-113. [16] Iffis, =2, Db JET TRIZ Bhig 5 KIER I

[8] BRENAS, TRRA, HXHr, 5. BRFENMF L O XA AR AT B[], A% TR, 2022, 43(24):
SNSRI Rl B R GE BT ST ). 2 TR, 2022, 385-391.

43(22): 114-124. QIU B J, LI X K, SHUAI M. Innovative Design of Of-
CHEN C J, WANG J L, CHEN W J, et a. Design of fice Lockers Based on TRIZ Theory and KJ Method[J].
Night Care Assistance System for the Oldest-Old from Packaging Engineering, 2022, 43(24): 385-391.

the Perspective of Home Care[J]. Packaging Engineer- [17] S, AIRT. A5 TIR%s R RER BT S5 7= 5
ing, 2022, 43(22): 114-124. FF&[J). $4i, 2020(8): 116-119.

[9] BEZhbn, XIHk, 2B, f R AHP/QFD/FBS [1&4: LU X X, SHI Z Y. Basic Research on the Relationship
VRV B R A B B VR[], B S w3, between Human and Bathroom Space and Product
2022, 29(10): 54-59. Development[J]. Zhuangshi, 2020(8): 116-119.

HUANG J S, LIU L, LI X Y. Innovative Design and [18] # /N, BT H P RRAE A9 22 8 e b BT HIF SR J)].
Evaluation of Elderly Bathing Auxiliary Equipment 1u3& T #2, 2020, 41(6): 123-126.

Based on the AHP / QFD / FBS Integration Method[J]. YANG X J. Design of Intelligent Products for the Eld-
Furniture & Interior Design, 2022, 29(10): 54-59. erly Based on User Characteristicg[J]. Packaging Engi-

[10] SC7. BRET 5= T 058 2 AR (B 3R B F e [J]. 2 neering, 2020, 41(6): 123-126.

% TR, 2021, 42(22): 381-387. [19] k4, ZEpREE. R EA A TR Wi is Rk
WEN J. Research on the Design of Aging Toilet in the BWIT[J]. AL TR, 2019, 40(22): 148-152.

Context of Aging[J]. Packaging Engineering, 2021, ZHANG H, LI L M. Emotional Exploration of Bar-
42(22): 381-387. rier-Free Elderly Bathroom Product Design[J] Packa-

[11] X, 55 = DA MAIEE AT KBS ging Engineering, 2019, 40 (22): 148-152.

F N %M, 2021(10): 117-121. [20] Z=3R %, BEHAME. LT Aol fE 2 A7 K0 s

LIU B. Analysis on the Creative Sanitary Wares Design
of Family Restrooms[J]. Furniture & Interior Design,

BT[], A% T RE, 2019, 40(16): 145-150.
LI C Y, DONG Y Q. Innovative Design of Sanitary



Mast A

P BT JC R A B A S A AL AR BT IS

335

(21]

(22]

(23]

[24]

[25]

Products Based on the Needs of Urban Elderly Living
Alone[J]. Packaging Engineering, 2019, 40(16): 145-150.
PN 7N S A T e e € e L1 =R R S S A
[J. #k7= Tk, 2019, 46(2): 45-49, 72.

LIU Q Y, SONG S S. Study on the Part Design of the
Suitable Living Space for the Elderly[J]. China Forest
Products Industry, 2019, 46(2): 45-49, 72.

VEHRRK, AR, SR, 5F. & QFD 5 FBSHLR
By AR A 2% 22 5Em PR TR AT [J). B3 TR, 2018, 39(24):
283-287.

XU Y Q SONG D S, GU J L, et a. Multi-Suitability
Design of Toilet Based on QFD and FBS Model[J].
Packaging Engineering, 2018, 39(24): 283-287.

Kumby, BBK, VPR, . BT H P AT NI AE
N B i i 58 [J]. 423 T %, 2018, 39(18): 166-
171.

SONG D S, HUANG Y X, XU Y Q, et a. Kitchen De-
sign for Aging People Based on Behavior Analysis[J].
Packaging Engineering, 2018, 39(18): 166-171.

sKmg, B 6 B TR SN AR S R AR R
B[, 25 T #, 2018, 39(16): 23-30.

ZHANG X, HU F. Experience Design of Aging Smart
Products Based on Human Information Processing
Model[J]. Packaging Engineering, 2018, 39(16): 23-30.
2. Zou S UAE— B BRI AR By R
K[J. [P KE I RSB, 2018, 29(3):
45-53.

ZHANG J. Diversity and Inclusiveness: An Exploration
into the Residential Function Renewa of Shanghai

[26]

[27]

[29]

(30]

Lanes[J]. Journal of Tongji University (Social Science
Section), 2018, 29(3): 45-53.

TR, eS0T A AR ST IR R[] AR,
2018(10): 112-113.

QING L B. Promote the Toilet Revolution and Fill the
Shortcomings of People's Livelihood[J]. People's Trib-
une, 2018(10): 112-113.

INICHF, BRAERT. EAFE N7 i K R 1a] 5 77 i M3
TR (). % T, 2017, 38(10): 120-123.
SUN W T, WEI Y L. Application of Development Ten-
dency of Elderly and the Products Design of Concern[J].
Packaging Engineering, 2017, 38(10): 120-123.

HoA, 376 Sl A A A 2 I 55 B RIS ).
SRR B AR R AR 5 1), 2017(1): 199-201.
GAN W, HU F. Research on Aging Service Design of
Urban Existing Public Transport[J]. Journal of Nanjing
Arts Institute (Fine Arts & Design), 2017(1): 199-201.
Z2I05%, AR, X5, Tk i 2K 5 gl
WEoR[d. @R, 2017, 19(1): 1-9.

LI'Y Q,ZHENG H H, LIU Y. Research on Classification
and Code of Industrialized Building Components[J].
Progressin Steel Building Structures, 2017, 19(1): 1-9.
BRI, Wy, W5, ZER B E R SR B BT
FRE R N R[], hE R R AR 2R, 2016
31(7): 813-816.

LUOY M, SHI F, Jl SR. Progress in the Application of
Elderly Assistive Devices and Technologies in Elderly
Rehabilitation[J]. Chinese Journal of Rehabilitation
Medicine, 2016, 31(7): 813-816.



