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ABSTRACT: The work aims to summarize the development status of barrier-free design in China and abroad, sort out the
relevant methods and theoretical models of barrier-free design in China and abroad, discuss the development trend of
barrier-free design methods in the future, and provide design methods and development trends for researchers. Based on
the research of relevant literature in China and abroad, the concept and development status of barrier-free design were
sorted out and the main methods and theoretical models in the current barrier-free design were summarized, including
adaptive design, participatory design, design based on sensory information, emotional design, and design based on QFD
theory and TRIZ theory. At present, the user participation of barrier-free design methods is low, so it is difficult to meet
the different needs of users, and there is a lack of specific and targeted complete theoretical systems and design methods.
In the future, various design concepts and methods such as experience and interaction can be combined to explore
innovative barrier-free design methods, so as to better design barrier-free products that can help disabled groups to live
more conveniently from the needs of users.

KEY WORDS: barrier-free design; design method; theoretical model; development trend

Bl FE S T SR AR, B AR I B K FT 7 AR AL B T B 36 9.6%. A 8idiE 16
KA e R . BAT, AR A ERAAN EFZRREZEANORENEZ, b, #2050
R, FEHRBCE EN 342 (UNFPA) KRy 4, X— B ErTRIGAS] 30%" . 55—y, i
(2021 fEF ARG ( State of World Population  F /4140 (WHO) Hofifliit, Huar@EkA#id 10
2021)) HEEEER, 2021 4F 65 & KDL ERAEN AC AN BEEREREE, A T T AR Z BRI AU E Z AL

B E: 2022-10-22

TEERN: WEH (1981—), %, HE, s1#¥%, TEMEFT @A S REMET. ANTEFET. BRAKEKT, XA
FA

BEEE:. B85 (1999—), %, MEA, T Tkt



B4t o

UMY, SF . ORI IR SR R iR 61

W 2 U A ORI BE R G A SR BN R o 1 IR
P, ik ae AR gk B AR BF-45 | H ) 3 2
SRR, PRI RA B REE M L.
TCRERG B e P B E AU, KIRES, T
FEAT BT 2200 KA 00 P i A, ARZ 2 e
TEJETT TCRR A BT A AR SCHIESE o sl ad 7 nl 0, H i
TEHEAT TC RGBT 7 TR A7 A6 —LE ) (1) it
ITE RPN | AR NS5 55 AR AT A SCBET T AR
I, AR T AT A B OB R (AR EA
MNZE R R R, P DU B B LS
K, NTTASBEAT B X P M 4 S OB A% 7™ B9 B35
(2) TCRRAG BT A SC T A e A LA S B i e
TR FR o AR SCR R B N A JERRehs it i R 00, 7>
PrASCBETT 200, M EE R A RSB 75 %
ISEAE S /W R R e W R DY A <R N TP b X
AT BT BRSBTS R it R -5 A gl ) o

1 ZEFRITHTR

ToRERFBTIR A 20 2R AGE £ A,
Jo BT AR A, FE IR AL R A R A i
H, gz BB B T 5 A AT sh A T4 28 1
B s B, PHEAR - &b e 20 4 50 4F
AR “IEF AL WS B0 N2 JCR G B LS /Y
HEIBCY, 1974 4R, ERR A EIZEAT 10 [ PR R B A 1 2
BLR WL, REBITIMPNLE - e T
BRI IR R TR, pt, JERERRRT AR
PRI

Pe SCATERRA BT ABRIR N | & 4F N Sttt 2 55 3
FEACH BT &, BRI BRSO AT e T8 | B4
FIFHAE 877 T 18 2 ) B A, I 0 IR X R R R I R S

St o A TR ORI B9 EE B o AR R s Dl BE ik 2K A e
B, B NAR AR H AR 36 vl B AR 22 1 e a1 555
PERYRERT . B, T CEPE, R BRI RN
AL 5 B\ L FIIE B DI RE LR &, 060475 18 217 ik
PEREAS B SR R AR O AR, B e it
Iy By 2 v w25 I SR B — A T sk e
feZear . Jrfl | PSS ETRRIRE, Bk
AR EFE ,  HABSR R M 11 phy 3 30

TETCRRf BT b, BPNEE - MgiifE 20 fiE2
80 AEARAR ) Tl B, SRR X E AT Y AR
JrmiAR BT R, KRBT X R AR R
THEFHECE S I, MW FIERITA N, kit
eZ0 NS RSN e I P9 SN U B B S i
B TR BT & R A, R TERR AR BT IR
KEJETTEAM AR, RV B AWz e
B —FRARES

1890 AEAQ P Hh LT3 [ i A M e PR 4
AN R E NBEEAT R I BETT, AT e ) A ik
FrOUAe et i 3200 ah AR 55 B RS AT RE) 2 (9
FH P el R A BT D g A e, o id A B g ik —
WK

W A RO SRR Tk E—E R R
P, F2 G0 DU AT AR RS AL 0 B 1 T R B 6% 7
TET 4 TR A 2, L 96 A2 AR5 SR AR P X A 308 AR Ak 19 i
oK EASRAFAE R IR . S, L4k 8 1 4R
AT, R — i i 7 i B S5 B R B A 225
PR SRAAATT B N HFRE A FAR , SEAS A
(E, DABR R A AT o A SRR A 0 il o B 1y ikt o1

DAL 32 3] 1 T B 058 T A S A 2 2 T L A A —
SERAMIPEMIZE S, 3R 1 P R/R 73X 4 AR SSHE &m0 3
BHRFIE

F1 AMBEXMSHEZRHE
Tab.1 Main features of the four related concepts

W &0 e At
- B e
%H}'L é 4
RRERBOT 20 M2 80 e s IR RELL PRI RIS . o AFURI
FEE 20 H4D S0 4ERC BTA A S F, T A
AP 90 AR B A RATRES IR ) LT A T A AR
8 - A B R A SEEA A 5
bt o e . FE B 2 55 S A T R RIS T A, B

o P T AR 3 v S AU

2 ZERZITERSMARGIS T
21 BESNERFIRITHER

TCRERG B AR H A R A, W] UK 23 S =By
20, el W R e A A R . FRT, AN
ToRERG BT A R 5%, EEIRRE | H SRR,
BT JC AT AR O i DI RS ST 4, ELAE I I e st 2]

FREENTE . BN 22055 S A Y A 1L 0 BT
KU, EAMCREIR T U A 5 T AT R I 4R 56
HETCR R B, JFHIE T — R IR 5 Jokeh i
THAICHIALE SRR, W3 20 1 Tk Se 53 AL ML)
fE, FEIMFZAARS SRR Mt flhn,
PRAFTETFIIIREHIA T “FHH” B, 2 —
P TP R B dy , TR I | A5 Rh e sl
B R, X REAR AR BB LA FHL



62 1 %

T 7

2023 4 3 H

*x2 BENMEEREITEERXES
Tab.2 Main eventsrelated to barrier-free design abroad

M RES aaY

B st ] B¢

B S RN PSP

1900—1961

20 tHh22 ), VE—Fir g st ik
1961 4F 35 FEH Ebr R A117.103

1961—1974

1968 4% [ (HFBEIFIEZE)

1974 4F BeA EIEAS ORI B4R

1981 4F  [E Prok s NAE

1983—1992 4F WA “FRRE AR

1990 4 (SEEIZRPEAE (ADA )) FER A HLAZ i A S 4 Jo i i)
1991 4F (e AL ) TpsiFErg")
1993—2002 4F W RFRHE N 14F

1994 4% HAMA  TCRaid d5uaik )

1995 4 S M (RN SEAE )

1997 4 JTHEMIEER (W3C) il T — R I I T W25 TE Rt (AR I
2000 4 HAMAG  TCkES AL 2858 1)

KM 1974—2018

2002 4% e (R, BeRr . IS5 JCRERTAUALH] . LAY )

2004 4F e (Web: X FR AR TCRERG G ATE ) ity , HEE T K

ol (1 G B Ao 3

2006 4 HAMUG (2838 5 @8R TR LM )

2006 4 (A EERIE ARSI AL ) KA

2011 4E ISO & AH EFRARE 1SO 21542 @ SFLFREE 19 7] kot A ] i pete]
2013 4F HAME CIHBRXTREE A AL ), FEF 2016 4145 52t
2018 4F 5 4E MR AN T BB i) Web NS L5485 (WCAG ) 2.1 #E

rEbnifE

R EUE A RS — A AR ER E R, %
PR B AE M S T (AR A\ B Ag Al A ( ANSI
117.1)", fEEBRER RS TR R ifE LA
Xof {4 1) o 5 [ 0 D B RS 50 31 A ST BR B8 0 28 H 38 it
GUHARARE F O X H R AR, BR T X A, K35
B THE . RGBS Fi. B, EEMH
5 B TP A0 AL T 4 BRATSE AL , S sk e A\ AE
B AT AR (5 E 38 2 LR B, S 7
PE5 T AR 2R R S5, 15 B0 i R R
Bl A € G R A8 3 4T 0 5 5 5 T 1) o

FENE R ML X, H A JC B i 15 1 EL 28 H s i R
SEE T, HUSH e FA RS, KRB AL, H
It, HARRREARESAR E W A—F A hi s 544
AT o AT R A AT S B Ry o A 11 TG R i R
0, J& HARTCRRAF BT AR, Bilhn, B AR
RIS A 7 3 N 5 it N A 20 E 4% 58 35 1Y G o
Wit , LRI L TR MIBT . RS, 3 A5 R
TAEIE, Rl E e B A DR B4

H 2R (1) JC B 5 5 11 2 28 MU0 Al I BRI 1 &
It &R BAE N R R Gtk Rt AT st 53
Ab, HAREY TCRR A BT E SO T A i as u), (H %

PR AR . AT RN IR A,
TG P A5 TR A A W b 1) 38 P 0T 2 R, BE TR
SR e AR B AP e H AR SE 4 1 JCRR AT BE A
FOF TR [ AT RS B AR I A 7 S
22 BEAREXEREITHE

5 E AN E, R T Uh dE 15 0 RS PR BT Y A 1)
Mo, 19854F 3 A, TE—4&4 R “BIEN S EHE"
M, “TORRRG” MSEREATE. ZE,
32 5] E AN G A PR BT A B A S5, P
TCRERFBE TR € Oy 58 5% 95 A P 190 3 i 3 6 A A 550
VOHIE (if47)) T 1986 F4mibl 52, T 1989
A 4 H S0, X thbr i TR E GRS ks T
Hikd

H AT, TR E JCR AT BT 24 e #5145 A L8
VB4R, AMARTCR ARG = B R s —, B R
U B TC R AR . AR TR [ R AT T B 2B T
KR, (DRI 5T () AR B SR A0S, Bz
SEES RGN T NGRS A &
FLAR) R0 ) . S B 5 et 1) 38 288k 4 i TR [ G I A 1%
TR .



B4t o

UMY, SF . ORI IR SR R iR 63

221 KCEIHT

HAj Rt e e b AT 7 =+ 245, ol
DL A S iR £ 1) 728 £k >k 4 Bt JC B A e E 7 3R R AR Y
WFFER L. A CNKI W3 B SO = 280 R
¥ RGBT A F R R, BREFE N
1985—2021 4%, f3E|3& FEIT 30 43k kT IR 31T
By Sk (WL 1), 1985—2000 4F, % 15 4E 2T E
ToREAF I BB B, & SCE D, MR g i R %
M. M 2000 4EES, JSEFRE TR LR,
AHOE Sk B AR 1 5 Th i EA, AT i 5 T B
WITHFSE . 2000—2009 4F, 3X 10 4F ] A& SC i d
i, TCREAFSE TR IE R, H G AR
FTF, FEHJEN, JE 2008 AELEIL R BRIz LSS
WWAAE T, BT M H R Y
NI AT i it Xl Esh T IR E PG
BEfid i &R . 2009 4E2Z )5, RS OE L

175
150 - ”
125} MNed \
" [T
& 100} [\ .
o ~ A\
& Br :
50 -
25 - S
o RREEHEH
e
Sieror®retet®rer®y | | 4 1 1 1111 1111111111
NN NANNO OO OO OCOOOO —rird it e e = = AN
AN AN NN OCOOOOOOOOOOOOOOOOOOOOO
ﬁﬁﬁﬁﬁﬁﬁﬁ ANAANAANAAANANANANANNANNANNNANAN

BT 1985—2021 4F 1 W Jo e fig BE T AH 5C A SR AR 2 A 3
Fig.1 Annual trend of the number of publications related to
barrier-free design on HowNet from 1985 to 2021

CiteSpace, v. 5.8.R3 (64-bit)
January 19, 2022 4:47:47 PM CST
: Fi\citespace\2000-2021\date
021 (Slice Length=1)
lection ia: g-index (k=25), LRF=3.0, LIN=10, LBY=5, e=1.0
Network: N=568, E=1029 (Density=0.0064)
Largest CC: 392 (69%)
Nodes Labeled:

BRE TR B R R BT, BRI IR & SO B
3l AR B TR, B R AR R R R KT,
BB & SCRAE 100 i AL, X 3 A TCRER %
AT PRI 9 Rl A2 105670, HLBE T Tk 1) 0% 1k 1n) R ) f
B, BAENOREHZ, TR H 2528 HEA,
TR 2B W R 5T S T 17 o
222 WIS P

REER S M N TR B B P G P A 15 T 1Y) & R
T A58 A, B0 ol R e R £ R IR
Citespace FJ FAL T4k 44 ( 5.8.R3 filtA ) AR il “ ol
B Sk RIS X P 5 2 AR I R
AT P SRR R Y 0 O K H , BIR 2 1sf 18] 7 2000—2021
A, KR AN TR

SCHR S ] RS X [ 1% UL ] 2 B, AT LLBR
FHM 2000 GG 9 MR, RN RSN E
B, Ay RIh#0 ToRERS, #1 BAEN, #2 Bk, #3 A
Hetl, #0t, #ERTTER, #AACNAS, #HE BT,
HITTIEGE I, #AFREEST . R ] I A R vy, %
N SR, Erp TR MRk s, B
FHICHI I B2 i 2, UL TG R i Tl A 52 18 I
TR FERE o R, JCRERF T B R R R AR
NEE S AT, (H 1 Py A AR A BRI TS 21k
Boit, W AT . BAEAE . BREFEE.
&AL, TE 2001 ARSI T AR LA . AL
F A SCHER], 7E 2004 A B T AR BT T
B . ANMEAR RN TR S OCs A, Rl DLk B R
ToRER TS KR T AR, WF9E 0 2 M oG i
NAARY N AT, TCRER BT 4f i A e
K&,

1.0% .
P o hored 2000 2001 2004 2007 2010 2013 2016 2019 2021 AEf
CHEE AL L) Afriditi

I AT AR triz.

9.7 i) odf TIeAE Filf DREH
Y B2 %] EEH 2 L PR
Tiktt 0 E ] RETAERIS AR il e i it X it DEEs
s 24 1] AN y.7.4 it B EFEEE  FART 1EHI# ABTE - & & i EE EEH el B3
® o . #2 2R
LI
SRt 3

B ALK & FFpl f BRAE
’;! H

N N R N S N N #4 it
7 wen Ao T >
Lk R ST e R S S )
L #5 Y 17 1 2%
BEFI Afr#il

mps  HiEw IR vt a7

A L iz e i Jof L Wil A IR AR L
#6 U NA

Siti -
#7 WA Bt
L
@ wem" it W

#8 T BUH #

g U
WG @A DA b

" #o AJLEM

. 2R W
P AFR Afii - A

WAL s

Pl 2 JoRR A O 1 S X Rl

Fig.2 Time zone diagram of key word clustering in barrier-free design



64 1 %

T

202343 H

K F IR AT D7 A 1 58 . A A HE4S , T LA
Sk R B o6 4R 5% 35 R ZE B E) B AR ST AR Ak s, F
HR 2T 45 80 I PGS RS BRAEDS (LI 3), 2000—
2011 4F28 I 3 B die otk ) G B i) IR AR N, T LI —
I JC R T 2 e TR, HLb AT e ik
TR 5T Y 5 O T, A U 4 Hh e 2
LS R IR A )40k, G B . AR ) AR G
BT, 2011—2013 4F 5 2 iF 53 4 v 78 0 e i i
TS ik, DLRGE BT . 2014 4
2, EMMTEER . BRFRE. k. Wik
TR B B A 2 R, Y T WF AT A A
A, I BOF ST ] RE S Ak SR, X — BB
LW, TR SRR BB AR, MiETR
N T E AR AR B IR, o Sk J0 e i Bk 5 %
538 E A BT A ZE A

Top 25 Kevwords with the Stronagest Citation Bursts

Keywords Year Strength Begin End 2000 - 2021
Elau) 2000 3.26 2000 2008
ERY 2000 4252001 2004
EiE 2000 3782001 2008

NFERIR 2000 2.56 2001 2006

HEA 2000 9.892005 2011
P4E 2000 3.212006 2013
IUARA 2000 3.17 2006 2007

IAiEZS/E 2000
wgIt7iE 2000
BRIt 2000
BRIt 2000

2372007 2008
3.072011 2013
4922012 2013
4112014 2017

g 2000 432015 2016
BHFE 2000 3.682015 2021
RS 2000 2822015 2018
THBGERE 2000 9162016 2021
Juuizs] 2000 5812016 2018
BEM 2000 292016 2018
E{EZSE 2000 2582016 2019
EEWL 2000 8822017 2021
BWigt 2000 4.982017 2021
Ul 2000 3112017 2019
AFEZSE 2000 2692017 2021
b= 2000 2372017 2019
Hog 2000 25822018 2019

FEFEN 2000

3 2000 4FE-2021 4558 i 5t HE 4
Fig.3 Ranking of prominent key words from 2000 to 2021

2822018 2019

2.3 ZEFEITEAREN SR

To BT B T A 1 i gl 2 oA 355 A R AR ) A 3
BT, LA AR S, R R S A B A B A 40
S X — B AR | SR AT S AT S A AR | 5l
A FEIRBEE B S AR s bR i TR AR BE A8 F AT
RAH B R R, B4 B TR it Lo SEBLIT A ATEAE
PRGN B JCRRRT o B bR, Bt A . AR
SRR, B E AT O AR B, BR T
VEAT FRERHFF VR B JEAS AR B OR , o B O ABATT A9 0 B
EAGRA R . I, JCRRAGBETT 0 AR S s o AE A Wy
W, HIRE TG+, AR T AKH® T
VB ARG S BUAR T 5 T, A SHFR BT 2 2 N 2 ]
I i ) A 3 1 2R T A, A S B 4 58 0
TERRERRE, FEFATE 1 AL AT W R B

H ATE TR 22 3207 B2 AE R I ), T
THT AN B2 45 5 0l RN 52 4 DU R i Bt R it A7 70 Hr o H
ANZEE S HE BT 5 R BT A 7, JFH
TEVE 5 AL BEA L TR BRI SR X, 252w it b
AL SORTE B E ARBOR A B, XA BiHA
BT T AL AT HEAR AL S A IX, WRBTE—E
P E e G sk e N5 0 AR A BT .
S, HARE Wl B8 LR 2B, B
LA VA B HE LT A Ry (I 4,
BRI Ay A AT, R BERR G T BRI, W
Kl 4o BEAb, A REI 5B IR RETE 5 56 1
iRt 104 A YT (I 5 ), DUREBEREEN, 1730
AMEREFENEEM M b4, X Fh e fE Tl
No TEASZH N, BATRRNL RN, IR Ef
ARFERT R, XL RN Al Ir & iioie , I HER AL
E R0 B, ELOA T 5 B A e ) 3R 5 0y
DL, AL LIRTERAREY R AL B T & IR AT

Kl 4 ARGt R
Fig.4 Ramp for the bus wheelchair
A3k IR https://www.163.com/dy/article/
FKG468BQ05149FK0.html

(IR R (TRt
Fig.5 Bus at an inclined parking lot
[l A 3k https://www.sohu.com/a/231293678 160890

FETCRRERG ™ BT 7 AT, S ST AR R A A H
A, B EIE B AR 5 R AT B R N i A
e MRS LW 1 IO A w1 /N W8 5 ) S IRV SR T



B4t o

UMY, SF . ORI IR SR R iR 65

#hIE Dot BRI AT L 0 H NI RIS EE
SRR ARG RET R (WA 6), XF=MHRR T
2016 AEREAPNQE T MR . QBT
ERAWSEm ., EE . SHENRZFIIEE, B
bR Z TR R 4 AN SC, H R B T R 2
i E . B ANRERSIE i T8 il Dot T35 iR MH
SCORH 7 E AR E B

dot ::

9 —1 "

-

K6 Dot HALHEAETE
Fig.6 Dot smart watch for the blind
K5 https://www.digitaling.com/projects/24670.html

AR, BRI 22 AT If DG B N FE IR IR 4%
SRIG TS B R, e, AEihImsat TE A
BETr, 6 AR MM B AR B A =, ibE
NWREEZE IR o Tk B AR A i B g
S Ml A 6 Z2 R AR R T R R 1 SR R, TR AT Bl
AE R KB & T — 3k 2 T 6E HoA 2 R iR iy
Xbox Adaptive Controller ( Hi& N s, WK
7), RE—EA R REAEE RS R, B
AN T Z A JOERI A ], e Rk 2l
AR ERERCE , LA AR B AR RE R A BT A
e E AT A N T I R B E )T 2. Xbox 7E
Bt T B B R AR R RR B Y AT
WREE, 1A NTER Mg SRl ], BT
FHAE NN

B SR R BE , 2 T AT AR

Q, <I> (i]))@

=
“*  ABC DEF &

uig

BESEERTR

GHI  JKL MNO ab

miE

)IEEEE LR

FRALIE

PQRS TUV WXYZ 123

RS
e || BE | Q

K8 R i ALK IR S
Fig.8 Xunfei input method elderly
mode interface

Ko il ATETT
Fig.9 Xunfei input method dialect
recognition selection interface

= U S

B7 3 T A il
Fig.7 Xbox adaptive controller
[l A2k YR https://www.ithome.com/0/573/965 . html

I3, (HAIG ZAE N AR R TIRZAME . B
EAENEE R CBCFIT, AR A S TR A s
i, AR Z Al B R, TE R T B S Ak
S omfg ek o man, 2021 4F ELR AR K AL APP
V10.0.9 HIESEH TAEAMNEH FRY “Eg” e
“Hh” . HORE A WAL RN AE B A, Rk
AR NAFAEROLIANME | AT 2 8, FL)Re 5t i
BB, AR L AR, JF HAR e TR
EXFLLEE, FEEE X AR A BLTE 12 Y [A) @
BT K SCA E i AR (LI 8); BT XTZ4E
NEUT F R0, A7 F30NEe ) (WK 9);

ZEF NI OB, I E T BN R
W%, HREETFIRGEHE “KFEHEAX”, APP
AE F NG RC, W TF-ahi &, X R IO o BE 4R T
AR P A IR, WLIA 10,

ML BBy 2B, a] DLAE R e R AR 2 A T 0
) NN = T e W e o T 20 F - S A e g WO DT
RET B S BB A 5™, AAETE X, IRk
ZENRE . TCRREAS T RE L 55 SR A i AR 0 T 4
B EAATE hr g A2, HARB(EHE A SCOCHMAE R T
W R
{ Emoji HIX¥ ®WE =@ Q

BRI AT B, GRS, QQFER

Lo A
P

e X

QO O =RaEma prams @ B

K10 il REAENEZFEREL

Fig.10 Xunfei input method built-in
emoticon package for the elderly



66 (S

T 7

2023 4 3 H

3 ZEREITAE
3.1 EMMHIRITHE

P B — s T I R 55 A R G
A7, R | B R 2 B mT LA AN [ £ B
PEATHO, LA AN R RN WL (L i 2 P 2R,
X AR P2 3 IO P BT 119 7 v R S R R A
TR MR, W AN TR . TAR PR A R
SR o RAEPVE RS AR NI AT 7 i R G i
WRFEIE, 4R T ENGE N PR, AN A
A3 O] 1 43 IO (3 S0 o Hu A4 Y R A 45
NP ERE A4 T R A B B A A AR | R
PERORE AL, REOA B A TSR AR S LA . Chen
A4 VS 3o 425 AR 8T P 20 P D 5 e P R o oKL R
AL BT 89 J7 2Ok BT s B2 T IR A3 BE R A
TERAHIE by TAE 6, -4 H 28 T e A 0 1 R e 25
) B A ] LA R SR AR PLER] sl 0 23l
L P EN 24 =0 R (W B RS SR WU 5l G S =
FIE Rk B Ir ik AT ok RGBT, — AN E ATy
LR BT, BERAL B — Pl AR O A
(R 2E 2R B = i 1 7 02Tl J S A X
M7, TRAARA 5 M7= i LR R AT TR B
BT AT, X R B O R A A
e P TS IO P, T A A% R IR T LA o T A A B 2R
F, DLl RS RABNTE, R, 617297 Mt
KA o BT, TEAFREEIER | B AR SRk AT
TP A HAR BT ) L P 5 5 1T, 25 EE AN 5 4 )
I T AN RIS R R AR oK, JFSE T AT
PR, PR TR AR D7 S N 1A 2 o A A
Bed it B BARTT 2, DO BIA RGBT RE
AU AL R AR B R BLAF R, ELRE P B AL
W A R B 75 e Ml 5 S B R MO AR o VR SR A
OB A BT IR A 8 4T RL v
I EITESE , YO RESRAL BT 7 ik REAE 78 20 A 5%
VR I [ B 36 2 PP S P R TR SRR R B e
Ek, RIS AFRERSA Y R | HEHM | I8
AR B SR AL BT R T 5, R SEBE AR B A
J&§ s B BETT FUAR BT AT AR A

g —Liit ik, w5 200 s,
Bt B i AN BEIE W AW A2 A 755K o SR TS B
PEBE Ik it i i, A ARSI RIE M, REIE N
Bl P R B AR A, XA B R R AR A T
FUF o e PG N , B AT RUAR G A 501 TP 4 2
SRAG RS BUAT 7 iy, DASE BB 7 5 B D BE T
SR, AN I SE T 7 ity , A5 A s A [ A LG
AT I A 5 B4 7 ity ] A — 2 D - i R [ i
o A TR AR, A P i, D BRIRETR 20
38k, AENREER AR TIE VR BT, Bt A

KRS, TN B AT R ZRerE, HAE
BT 8 o 2 s WA A TR A . ThREdR R,
BT 2 A7 — e MR
3.2 ETRERRIZITHAZE

AN, AT EE WS e . U
MEL S LR B2 S TR R IR B 8. . BT, RZ A EH0H
DL | filevd B A5 R A B AT AU SR A S TE R
VA FERECY ) AW I 18 A AN [ At 8 B s AR A £l
RSB ik o WML SEIF 98 SCioR R, TIRE
fF R, FERT LI A E (5 BoR b FURE Rk
TFRRN
32,1 EE R

AT R BT, & R R A A DRk, BT
T AR 5T Z AR (5 ., B 2324 AN TR
5 5% T 7 AR BRI 22 5, ini 622 5 R 3
P BT S . BRE R BRI T vk R
B o — S B ) 8 T A A2 0 1 s B R R BE )
TR B D REATAE BB R ATEE, A0 IE R BRI
B AR, VT SEEREREICT AT, SR
TR BLSRAL Y 2 BE AT B 4 b AR U L Xl
B R, 2 @R IR 05 1
K ATV RS AL P Az, T AR SR X R 7 1A T b
o TE B4, N, 5B R
EESNCNEPN T R A L NP IS BB LR R i S
W RE VR AN T P R B B 3, AR SR T
FEXT SR ZU R O 4 A, RO S B S Bl S
M ZR GE R R BT A ik o A e (it FE
TE HE A WG T AR, R S AHLAE B 2 B
S e H ) 1) |5, Wang ZEPOXT B B T Ry AS B
BTG, JEERE EAR T B s B A
BERHOR T 6 ATk o T AR P 4l B
P = ARG, T T B S BT S AR A A FH B K ) ) R
TEMEU %, HFFE I g ol B A= i 3 A HOR
W P R ZE Ak, R AE BRI, LRk
ZH, HAT, Rl =i i T ek, il
W R TR, 2 el JROR AR, 43 i R B JE A 1Y)
D5 B R A P SR B P b AR O T B 1
o DOFP I — B aE T R R R R R, ROR
A P AR B T RE AT Y P A
322 BERELT

B AR TS YA FE B B 2 2 0, U
B RERE AR Z B, i 2 R AR At R
() D) RE R AME IR Z U E S BN DI REMC T A4, TR
Pt 33K s, 2 feff K 7 Ay 0 A0 5 — R A JER R ) A 3 5
b o TEBETTH FE4 7 58 B R B I AR AR AE I T LAz
FH, BT = o 2 R R B RS A, TR B
A P 3 AR P R 38 5 A A A B SR AR A Ty



B4t o

UMY, SF . ORI IR SR R iR 67

ES (DY AR AV T a7 R

MAHSCHIFSE SCHRTE K , BF9E 38 244 I8 et 2
IRVERBETTRTS, A B AT i A 385 0 BRARAE
TR IR E AT A T vk 5 SE IR AR o RE 44 FN4= Ik
PRSI i M SR S AR E T RE Z Y
KR, PhRBE AR 45 2™ b B R 5 SE 8
X, IR E RSO RER BN E A, @
A B A 11 ) B A A R R, 2 — AR B AAS S8
FROE YA RBETT ik o A Blak s P #6450 FH = b s
AT HE G A SRR I, SCHE AR AN 3 4 2005 i i 5 0
P2 — Pl RE TR AL TR B T (AN B AR B0 Y ™ e
K" RIS BRI 2R A e IR B RS
R BRI PO IR A B S T AR IR R P, &
B AS [) 28 AU R 5K 2 A= 1) B A Ao i A 9% LI AR A
A, T HARR IR 2 E 22 A 2 1) A5 TG I i R G
BT HEm o B T AR E U o A, R
TR E AR H R AR s ) A ), I3 T AT fis
B, W AT b AR AE AR A BT R HLE S R
U], 5 40 BB SR LR 2 ok R AR I8 Y 7 i 28 LRI
T o R R T o T 5 3 s A AR
DR, HE AR R AR R A T G R A R B TR T ISR
FBCE R, R T BRIk @5
W IPSEXTH N TR AL TR, 32 RS
PLE gl 7 ORI E R

MR SCHR AT UL, H B oE & e A TR B AU
THET, 2 LA 2 R RS AR A A 1R T R A 32
NI e BR R BRE AR B T AR R 7. SR
M, BE AT S5 AR KRG, B2 0REER
PRI UGB SR ARAFRG O 2, AN AR Ty e oK . [
AN ZAER R SR D7 T AT 5E , L 4N Miyakawa H.
SR R T A B R ) T B BT T — T e 4
e xR RS0, Ak W o i) JCRs 40 R N 45 2 345 B A e
K, MRS A RS, ARAEHS 755 i 5 fl A\
BUliF Ak . Cavazos S5 i K Z Fh BB 6 A B3
W7, LR R AR E AR R WG b B 4 b A 56
FPR L8 ZARANE A o B TE R iR e N AR PR R SR
M TR IR iR B

KEZBURE RS R TRESGTEZ N4
PN FR R FAME, A EZREES . Kk, #
ERE R, BB TR SR AT R A T
g1, =R | 32, SRR S AT R
FERWRE S, i G AL 2, ER S S
A TGO (AR AR, 7 A0 AT =
BEITRT, T5 PG AN R B B2 i S e m] i, I HL
Bt B vh OGS H AR P B AR BUAT: 55 fedH ¢
PN

A O SRk x40 B B T i AR R A T
M) RS REAREERE (W 11) M EERE A
T (ULEE 3) BEAT MW mAL, AR

T, 2 Hlas A 275 L SR AT Tl 5 S e R
R, TER XU R AR, i 322 g g b ]
AR 8 A

EBAER
AT
N RBtHEA
— YAy Ty
REREST TR U
(S

RV =

B P S W ARV LB R AR
Fig.11 Sensory compensatory pathways for visually
impaired and hearing-impaired people

EEAEDE

®3 HBESWEABEZERERERE
Tab.3 Main sensory compensatory methods for
visually impaired and hearing-impaired people

PEfFAA A EEIk
HFH B R E - JRE .
B KR . IR
PR WAL BE . R LA,
B AREERLNE RS 15t
7 i i 2% S A AL B
BT AR fih 58 A2 - AN TH]
BB, ANTR R
[EREE T
WrSEAUERRLSE P i . 7 R, A
INGEIES
FAEA
MAEAAZITHE I BRA A
ST RSB IL

P 1

W5 o 1

3.3 &5Ki&itAE

FLIE 70 44X, Henry Sanoff H 7T “HEFikit
ocths”, HIFnERS S5k, BER
W B BES AT IZ IR 35 M e 5 2 51 2 55
PO OLE — o P T IR M A R e R ) B
&, HEsHP AT I E M E s S 5kt et i, X
AT H A LA N ST B A, PR AR AR, SR AR R
filio WFRE MRS ARBRENS Sk, LLEN
AT Yl anigg | Sk K . FRIER A%
fRJFEH, Phillips 1 Zhao®* WAy, fnRAE S #Ep
B 2% B FRR T SR P R L, 3 5 s AR Al
o B, ZOCHEZR MR P el 2= 5 B
AR BETE o X058 B A% B ) 32 A% )5 %, Tanhua-
Piiroinen Fl Raisamo™ 4 Hi fii A LAY (40 ¥ Ai



68 (S

T 7

2023 4 3 H

BRI ) il 56 SETET, 1] Miao 55 PR H fil i
ARRRL, R B A S SOt R RO S
CAERRAE R S, EFPIEIAT 2 5K
WOk, B AERER BT B BT IS 5 QB i
M2 5#EMER, b i Mt Irs e g™
a BT BRI, BRI TP 2 S B0 5 2 AR
WP &R, BRI BTk T
I AR R TR B Bl S 2 5
P BT I OEFEHELL S AR , 7S B SR T H [l
THAIDE I L BEHE B 28 AR T AACTRT 50 | 3 0T SR KA (1T
EARYE, XA IEA B Tl e P /oK, 5 Bt
AN T i P AT R RHE , B AR P LS
SREY i BHRPTRNS 53080k, IERFEA
MBI BT, e N Z 577 St oh & 1 3=
TR, BEFER™ dhisct JEU, I ad i SR T X
TIIER M 7 W BT B 5 HA B B VE T o ARFARSG
SCHREEATHIBETE R , AR 24 B P A BER AT R 1Y
Bt TR R . AT, X250t 7r
TERZ T BRI TO RS 7™ i 75 T, 7EAR R
TR R E D

XS 5B IrE R E TG AR S
B R B AT A A AR T, eGSR 0 R T AN
1, H e Imae A SRR 2R — FRORH, X g
i Bl U S 1 g F AR (Y BSR4
FAZ AT BB R o 25 B0 2R BT A
ZZHRIEMEE T, S0 E 2 E O E
o SR, 1E7B FEBCTR GON IR ARG S EAR
FAEAR R Z P 2R, 1 SRR Jr A7 AE
— 5 PR AN IRIE ,  ELB I AR ME S5 AT AT A 2
o FAh, WERIA | BAENSF L GACTEAR s
SRFNPEAL B I AR 5, 724038 5 58 T T n] REATAE
RXE, PEAng s P al BEAFAE—LEBEOF NI 5K
(R RRAZ S e S PPy = NRA D br s
3.4 BRHiZITHE

17 AL BT I 5 JE B 1 B AE & 7 5 B i A7
A NATRRBR T BRI il A 385 1 — M et
AR, BT RE T | 5 P SRR BB K R
B o RO I I8 TP AL BUERSZ
M= IR RS, B SE DT A AT, 1B
7 i S R, X BT T U BE I H IR R
AT OR, TR 557 o™ A 1 kg

R 22 BT FE 5 O TE P B0 B SR B2t fs
THRAL B I A BB BT b 423 = O T
NG, 73 Hr B A N AT 28 R AE B A 28 47 7™
AT B B, PRI AL IE S | = IR A R, IR Y
VRS R BRI 5 BAst, 77 il 2 B e B A 19 85 19 e o
PEGX 4 AR RS BRI TR, 33X 0845 i
AN B SR T 5% B W O R R

JLRGIA LGB, s R E RO 5IRE R
BRIk, BRI BRI Az 250 B R A5 1) 15 1
AT iy, DT 22 1T i T 7k R R S (T 7= i ) i B3 A
Ko AMESECHILUE AR P R BR T R AR, MR
BT =R U K, BFFE AR AT 238 i (1 i
Jr ik, JER A GBI IR o A K A XU X 17 %
BT E A N K H I RE A9 = A2 A7 TR AT
¢, PR TR RN SFEEAEA PR 4 Fh
A NGB AL o SR 945 R B
ARt e, R T RS ML 1S AL BT SR o 1]
RAFIOIE T IR AR REAK T AT AR LR R
SRR, WESE I3 A BE 1 IRL R (A P 7 i 14 A 56
5 R BB Tk

PR R R R HEAT T BRI BB, fff I ol i %
BTk it i i AN CREZS AT T3S 2Rk, B h
FEHF B AR, T EL IR REGE AR ARATT0F B R A ) L
17177 A A BT 1 2

35 ETUYsRERAELSKPEBMBRIEILH

'’itFiE

J% B ] {5 e BRIE ( Theory of the Solution of
Inventive Problems, X.F% TRIZ) fig MfEdikit 3
R SRR AL TS, BE R G MR, H
TRIZ BIE 15 F T4 Fh B AR SR 19 G135, TRIZ 4 £
T, WA T EREEE Y52 8k ED)
fie 2 #12( Quality Function Deployment, X Ff QFD )
PP T P F SR IR S AT T, ERR
G5 R e Ak ) T 9 o8 R 2 Fn A P i SR 1708 24
WG S P RE & B Be iR it 48 5 . QFD 22 ™A
W WMA T H, mEmE ., XERE . 2800k
( Analytic Hierarchy Process ). W&, s E%, H
Hi, )2 (The House Of Quality, i HOQ) &
QFD gz TH., (A 2 —AJEai TR, X
B2 i AR R A R R .

QFD REfR AT 4 B 1AL, TRIZ BEff D ana] i
FITR R, Ks QFD Il TRIZ 45 MLAE KL BE T 2 o & 75 2K
FERRE AR T I o UG, B Rk 2 0 5 T 6
QFD Hig Al TRIZ g v H 2 T pafig i s b ik
35 22 A Nm i M B N FALUH S TR, W AT
Bl HOQ, MubzEm@h 2t E AFHL, IHeuE T
HOQ F kA HENATH . T 552 4023 5 H
QFD #Up B ILE A gz, FHRAW
XEARFIE, JHFIH TRIZ BIEARRT IS, FEWroE 5
fil vt A4 A e 1 —GE A R L B AR i B
T AR N BRI P TR BI AT R R, R
2R SE H R4 AR T AHP-TRIZ AR RE
L S RN S N EShE e 1) = & VIR s I 5 = 9 N
Kol A R St AN, A TRIZ iR
hag, T ARBE N LR RTQE T, [ IR T 45



B4t o

UMY, SF . ORI IR SR R iR 69

H 2SI TR R E AR . Zhang SR H
T —F T Kano-QFD-TRIZ ZH 4 (177 i A1 3 1o At
AL R M B T AR N iRT TR R B JC ol
JINAT % o TEWFSE B AR N HE B RS 5 I,
Wang! V| 2 g5 40 Ak Ia) B 0 4 248 AR, SR A
JEW AT (AHP) XFURREHRE I T3 20871, XA
[0 H AT HERY , f 48 B X 2 4 B G s 1 AL T
B, I Ah, TESETT AR 24 AR A AR I BT
FEBE, TARIMFIVT A" M E T 454 QFD BS Al TRIZ
SRR AR, g, o QFD HLg i H TR R
SAMTE B, Z )5 AR A TRIZ BEIE, ok DA 2 Y
77 it e 2R TR S S BN RO I phEE , I X A
T A BB R P RRER T SR B AR

MAHSESCHR A, ATRL & B QFD 7 ke s T HI M
TR VAT BTy, JF Famad Bl a2, REfS Ik
B P SR A TR S H = 18] 06 R B I, 3X AR 7 vk dE
P P R TRESEL, e 5 SR N AR AR DT
BB, R I RE A 3R oo oA R R B AR TR 190 7= i I
i, T bR AT O R R L R T R R
() () B P J5 i TRIZ, XS b4 T JCRErs a0 5
J5 A EEAE RN 7 vk B A T
A, FEIEAT SN BT TR AN

BT UL BRI, Newell SR A
PR E ARG B — A R BN, siiit
iE e A S A M I R S ST, 5B
D FIBRSE FH P P2 AR [ HLL . Newell AT Gregor 25171
WA —F 4 “FH P USRI WEins,
R 5 538 FH T R AR N B8R 5 R e P B
(1) —FR o3 P AT T

4 FTEF/IZITAENEZRES
41 ZFMERINBENTE

AL BT S A B BRIR S, LR
H3E WAL PR R R, Bt oA bR TR ARG O B
AT T, WA A R AE R
ERPE AR EI TT %  ITARR , BORMZ BYRTSE
H I AR BEIE J7 ik PR R T 208 5 o R i et
MRk, SCBBS BT ST, bean, s 4E55 A5
A WSR RZGT5 L BIPLRE L2 L0 208 S B T AL
weit, BT AYEE (W) SBE (S)L A
M (RO TR, 81 C TS IE A T TR R
FIABRSINFIEIR T 1k, DIELE T 48 51 1% 5 fik Ja
YE R se s, 48 T o R 4 Al gk 5 1) 8037
FE W AR ORI L R G AN S T e )
MBS BT D78k « AR PR AN AR o B B
St as e will D SR O S IR S SR> 4 W r
keAg R LE DB AR B fEESN, A UFTEHE B
R — A SR 2 (R L, (5 Pt P 5

Jrik, BERIEA EAR R AU R S, (AREME A —Fh
TR, T RRA RARREA L EEACH R, BRit
2N, BhoEE E ok B B, RS S 5 Ho T
B iR 55 Beit 45 BE Jr 1 I e T B e i e 7550810,
ITARSK , FZWIFEH AT R BT, B2 2
R RS TS A, BN [T ST T 1A A 5 SRl
&, kst ik | Ao Uik L sk
BB G, DS ARG BT, 25
Bk BHE 52 SR B 7 5 AN LBE$ T8 BT BE AT T R
PR , R REY KRR BT AR T U, A
By P i A s AT BB T

TEARHEA T TC RGBT B, 7T L T 2 R[] 2 )
BT AT AR BT, sk 22 R e I ik
LEERIEATERE ST, LASE A W) S v e R g i
TIERIRH
4.2 L&A E

LA, TR A By i A T JE R R T
Jy i A ERe 5 N TS AR A o ARSI  —Fh
RETH AR TP ALK BB Ik, bRl
B A T TE RGBT I A R R 5 1] o AR AR K
(1 0 B 5 B T e 9K 2 1)l FH BT 6 R, (EL o A H
TR BRI B RR IR, 0 T S it 2 8L
FE R 2, M S BB RE | BRI SR
GRIEIE 2], BRI BRSO e, R R SR m]
BB A, XEIRBHHEE o MR Tr
L BRI ASBEAL S TE 7™ fh 9 D REFIHT P B Ry
fit, BESCH “AME” F“AE”, AR ERK
U TR PR AT N N R /N O - R ]
e ER BT PRSI ™ i 32 AR, SR F2 408 52 AR 1A A
DR, TR ATy R R AR
R e NFERYRAET R, SEB™ SRS e AL, ik
B HARE A S 928, XM 7 kA B T3 e it
BOR, TFRENREE P BEOR G it SRS 1) 4R P AR

FUT, 3 O R 5 3 38 S Tl iy 2 FE et 77
T, T AU AT T 2 i 2 3 B AR T T R T D o ROk
AR AP BT D7 12 7 215k 26 450, it AL E
LA B AT AR A TR AR AT oK, i HLREHY
B flATT =252 T ™
4.3 BEREXERITHAE

BEH B AT, Bk BTEOR R T2 i
BRI, R T R R RlE T e et H
AT AN TR BERAR T T fh B2 R IBE, nl hakk A
TR AT A 5% v B0 s B P 155 B3 P A e ) I AT
KR

ZRSACH., TR A, B AT U i 2
IRk S HAT, TP e — LR P
T AT Z B BT, et AJrXms, wl
DL ST A L FERA R Z RS mA TR



70 (S

T & 2023 43 A

KIH . 515 Quero FWPIIL B AR LG T FAL,
o FH R A A5, AR e £ BRI E 25K it A9 1
EVFRRARL , JRUEN] T 2T AR R R EL S Tl
FHE, XA 7 ik RE S m AR B AR SRR SE 2
AREE Lo SR H BT C A B 2RSS BRI R
PR, ZA5 BT . W s Ak s 5 T8, 304 I ik
PRI E S, AEWE L FRBE AT R EAT R, [Hik
ARAESE BUAE A [ A e 2 W] o2 V) o 2440 A A1) 2
ZFE . BRI AC Ty A A2 A A 38 2 A A1 O
Feiz S0 55 m] 5 0 4 22 1L M0 T 3 7l 5247
PRV BEATHETE , 45 X R F Sl R AR AE AT 24
BB BT AT FT SRR S A . T L, 2
RSB B AT TERE AR B AL T 2 AT AT Y
L H I, R B I BE AT Ok i BT B e 41t
R,

ARSI 2RSS H., JE BB AT B D)4 AN ]
MRS, HACHBASREREE A tbmaeft . h 5Bt
XA R A HAARR, BRI ARSI
IR AR SR P A — T80 o DR SR A JC e A 1
RHPHLEE G, I SRS S IETR 45 G it
I, RIRHRREZ W (RS, f
U RS T F AR AR AT, Xk [ AR SC RS RE
R PR IE 22 O BRVE L3, LA AT AR A1 T
AL, RIS THH RS AR

A, BRI H I 7R AT U 2 40
B A NS S0 ah B BT AR, L ANAE ) 5TR
PR B EAT TO R A BT, Ay vk R T A
T D AEAS R IRERHIE R, 0 P S A AR M5 B kA7
AU, VRSB A AR HAR.

5 H%iE

B S AFREIR | SRBRE AR ARG 2, th ook ay
TIXLERFRRAEAR S 22 SR, Y By AT S Ao A A
AN N b/ R G a3 WIS NS ER B A 12 %) B
PEATICREAT BT, WFFEH 16 e B T AR
FERE LB T O REAE A AR O R SO P B
oK o Il IS [ NSO RS BT I BE A, BT
EAF P AT IE A5 IO R AT R | T B Y 0 R
TR H AT E N BEE AR, S5, RIETEREFT
o BB I 0 B S R B A, [R] AN W7 5 35
BERF BT hR e, IRBTCRAFBIT IR % . sk,
BB AL N R IR A AT BT, B E ARl
PR S S BOTERE, DAZ R RS
IR R AT AR B 0 BT SR A7 o RRAETT
JRICREAF BT, i AN 2 BE 5 3 R R S
A RO R Tk, R, IOk G B  E
BT AR SHT , o B H R FOR 0 e 5 M
LA MBI ITE . TE N TR BERL, FUHRHIRERE

FURIY A B, SR TICRERT T, WRARKIK
RS

SE WK

[1] BAKKES S, MORSCH R, KROSE B. Telemonitoring
for Independently Living Elderly: Inventory of Needs &
Requirements[C]// Proceedings of the 5th International
ICST Conference on Pervasive Computing Technologies
for Healthcare. Dublin: IEEE, 2011: 152-159.

2] wk¥ERE. WA E B RS R ]. =M, 2007(9):
66-67.

ZHANG Mang-mang. Obstacle Free Design of Visual
Information[J]. Art & Design, 2007(9): 66-67.

[3] skySTE. BRSO R N R RSO SE[]. AR
A5, 2016(1): 39-44.

ZHANG Mang-mang. Research of Barrier-Free Design
under the Background of Building Smarter Cities[J].
Disability Research, 2016(1): 39-44.

[4] RA&ME. TREAEBOTHAIIRMAD]. B ZARMNART
LRARZEBEZEIR), 2007(4): 44-46.

WU Dong-mei. A Survey of Barrier-Free Design
Research[J]. Art of Design, 2007(4): 44-46.

[5] Wfls, skHEE. RGBT 5 JORAT IR 55 B[], f
T, 2008, 29(6): 151-153.

CAO Ru, ZHANG Bei. Barrier-Free Design and
Barrier-Free Service Facilities[J]. Packaging Enginee-
ring, 2008, 29(6): 151-153.

[6] ZHANG Xin, YANG Mei, WANG Cheng-long, et al.
Study of Sustainable Factors in Universal Design[C]//
2009 IEEE 10th International Conference on Computer-
Aided Industrial Design & Conceptual Design.
Wenzhou: IEEE, 2010: 1412-1415.

(7] ZEntHE. TR it 2 it (0. 2RI,
2014(9): 143-146.

LI Jing-bo. From Barrier-Free Design to Universal
Design[J]. Arts Criticism, 2014(9): 143-146.

[8] 2=k, Jr A, MICRREfG B Him m il )], o2
T#2, 2007, 28(8): 186-188, 225.

LI Bin, WAN Li-jun. From Barrier Free Design to
Universal Design[J]. Packaging Engineering, 2007,
28(8): 186-188, 225.

[97 LLOYD-ESENKAYA T, LLOYD-ESENKAYA 'V,
O'NEILL E, et al. Multisensory Inclusive Design with
Sensory Substitution[J]. Cognitive Research: Principles
and Implications, 2020, 5(1): 37.

[10] ZONG M, LI C. Well-Being Design for an Aging
Society[C].CCD  2018:
Applications in Cultural Heritage, Creativity and Social

Cross-Cultural ~ Design.
Development. Springer International Publishing,2018.

[11] JI Xing. Elderly People's Living Space and Well-being
Design Based on Ergonomic Applications[M]// dvances in
Human Factors and Ergonomics in Healthcare and Me-
dical Devices. Cham: Springer International Publishing,



B4t o

UM, AF: JORRG

WIRFR TR R NS 71

[20]

(22]

[24]

2021: 320-325.

**E BT IR RIS T 0 RIS 1 B AT
S RBL BT R, 2018.

PEI Xue-yuan. Research on blind thermal cup design

based on barrier-free concept[D]. Wuhan: Hubei

University of Technology, 2018.

American National Standards Institute. ASA Al17.1,

American National Standard Specifications for Making

Buildings and Facilities Accessible to, and Usable by,

the Physically Handicapped[S].

PARDECK A J T. Americans with Disabilities Act of

1990([J]. The Clinical Supervisor, 1997, 15: 147-161.

U.S. Department of Justice. ADAAG, Americans with

Disabilities Act Accessibility Guidelines[S].

ISO.ISO 21542:2011, Accessibility and Usability of the

Built Environment[S].

Wz, BRA. VRAT H AT A H s ) Jo R A BT AR
Sk (7). PR AL, 2015, 30(S1): 106-110.
DENG Ling-yun, ZHANG Nan. Study on the Barrierfree
System of Public Spaces in Japan[J]. Urban Planning
International, 2015, 30(S1): 106-110.
FRACE. B AR TR I, &,
65.

LINAN. The Development of Japanese Barrier-Free
Design[J]. Design, 2010(10): 62-65.

MR, %Ejj%, XM P, ZE. CiteSpace HIHREERY
BARIIRE[T]. Bl2EA 5T, 2015, 33(2): 242-253.
CHEN Yue, CHEN Chao-mei, LIU Ze-yuan, et al. The
of Cite
Knowledge Domains[J]. Studies in Science of Science,
2015, 33(2): 242-253.

M. JCRERF BT IR B i Jr SR i ——
HoABID]. KA ARAEIE R, 2011.

REN Hang. Barrier-free Designing Research on Present

2010(10): 62-

Methodology Function Space Mapping

AIKFR

Situation and Improvement Programme— of Changchun
as an example[D].
University, 2011.

ZHANG Jian, XUE De-yi, GU Pei-hua. Adaptable
Design of Open Architecture Products with Robust

Changchun: Northeast Normal

Performance[J]. Journal of Engineering Design, 2015,

26(1-3): 1-23.

XUEE . JCRER RS S E

[J]. EARKM, 2012(11): 117.

LIU Jian-jun, XU Wei. Theoretical Study on Adap-

tability Principle of Barrier-Free Product Design[J]. Art

Panorama, 2012(11): 117.

ﬂ* BRI T & AF N AT 77 il 2 G0 7 1 BT 5
1o ARG A7 2 R (A SRR, 2015(6): 160-

169.

LIU Fei. Study on Adaptable Design of Outdoor

Products for Elders in Modern City[J]. Journal of East

China Normal University (Natural Science), 2015(6):

160-169.

HU xin yu, LEI zu kang, WANG Yao. Research of City

IO JE D) PR BF

[26]

[27]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

Recreational Facilities for Handicapped People Based
on Environmental Adaptability Theory[J]. Applied
Mechanics and Materials, 2013, 437: 1046-1049.

CHEN Xue, WU Jing. Accessible Design of the Kitchen
Table for Wheelchair Users[J]. Applied Mechanics and
Materials, 2014, 641-642: 1105-1108.

Ali K. Kamrani , Saed M. Salhieh, Product Design for
Modularity[M]. Norwell: Kluwer Academic, 2002.
SAND J C, GU P, WATSON G. HOME: House of
Modular Enhancement—A Tool for Modular Product
Redesign[J]. 2002, 10(2):
153-164.

LIPSON H, POLLACK J B, SUH N P. Promoting
Modularity in Evolutionary Design[C]// Proceedings of

Concurrent Engineering,

ASME 2001 International Design Engineering Technical
Conferences and Computers and Information in Engi-
neering Conference. Pittsburgh: ASME, 2020: 825-831.
BAEYE, B BB R AR T R 5
Ttz HI]. % T2, 2020, 41(4): 195-199.

LI Jia-yan, XUAN Wei. Application of Modular Design
in Residence Storage System for Visually Impaired
People[J]. Packaging Engineering, 2020, 41(4): 195-199.
VRIERE, Sities. B4R AR SIb s it o 5E[)]. AL
W%t 2014, 31(9): 123-126.

XU Shi-hu, WENG Shi-yu. Study on Walking Stick
Modularization Design for Elderly People[J]. Journal of
Machine Design, 2014, 31(9): 123-126.

JRIQHE, REZE, #It. He TR AL S & 1P 6 s i
T[], KH, 2020, 41(2): 94-99.

KUANG Si-ya, WU Zhi-jun, YANG Yuan. Design of
Kitchen for the Elderly Based on Modularization
Theory[J]. Furniture, 2020, 41(2): 94-99.

GU P, XUE D, NEE A C. Adaptable Design: Concepts,
Methods, of the
Institution of Mechanical Engineers, Part B: Journal of
Engineering Manufacture, 2009, 223(11): 1367-1387.
VARL M, DUHOVNIK J, TAVCAR J. Changeability
and Agility Enablers in One-of-a-Kind Product Deve-

and Applications[J]. Proceedings

lopment and Design Processes[J].

neering Design, 2022, 33(1): 111-128.

7 R N AR P SN v - R 0387 /7S

ARV, 2012(5): 126-128.

QU Xin, HE Hai-yan. Method for Establish Barrier-Free

Design Based on Sensory Information[J]. Arts Criticism,

2012(5): 126-128.

LA T O H AR SR G R TC R
[J]. EAE T, 2018, 39(24): 54-59.

WANG Xue-jiao. Color Barrier-Free Design of Guide

System for the Color Blind[J]. Packaging Engineering,

2018, 39(24): 54-59.

WANG Xi, HUANG Zhao-hui.

Barrier-Free Color Design in Digitalized Interaction

Research in Engi-

A Research on the

[M]// Advances in Intelligent Systems and Computing.
Cham: Springer International Publishing, 2017: 327-



72 1 % T & 2023453 H
334. ptual Design of Blind Activities[J]. Packaging Engi-

[37] B MR EIEW P S A s BT R neering, 2016, 37(10): 103-107.

). ZARGEIEIS), 2021, 2(4): 88-90. [48] WK, TkME. MEIRRAT BT 1945 LR K BAE
WANG Nai-xin, CHEN Jian-xin. Research on AW BT &2 A R 5RAD]. MR ERFREFR
Interactive Strategies of Internet Products for the (GEARHixit), 2017(6): 33-44, 235.

Elderly[J]. Art and Design, 2021, 2(4): 88-90. HU Fei, ZHANG Xi. Design for Aging: Development

[38] AEXAE, ZEWkPE. BB AUER SR o b i (D], and Evolution of the Design Concept Involving the
f13& THE, 2009, 30(10): 131-132, 139. Elderly since 1945[J]. Journal of Nanjing Arts Institute
XIONG Xing-fu, LT Shu-yao. Application of Sensory (Fine Arts & Design), 2017(6): 33-44, 235.
Compensatory Designs on Products[J]. Packaging Engi- [49] Michael J. Muller, Participatory design:the third space
neering, 2009, 30(10): 131-132, 139. in HCI[M]. New Jersey:Lawrence Erlbaum,2002.

[39] SCHafE, FEAkSE. IR OE A 2 0 SR T O i [50] MULLER M J, KUHN S. Participatory Design[J].

J. E5EHL(L), 2011(1): 76-78. Communications of the ACM, 1993, 36(6): 24-28.

WEN Yan-qun, DONG Ji-xian. A Preliminary Study on [51] HALSKOV K, HANSEN N B. The Diversity of Parti-
Product Design Methods for Visually Impaired cipatory Design Research Practice at PDC 2002-
People[J]. Designs, 2011(1): 76-78. 2012[J]. International Journal of Human-Computer

[40] SKEREE, BRie. 2 TRUBEIUERMRIRE T 2R A s Studies, 2015, 74: 81-92
ﬂ%hhuﬁﬁ%ﬁﬁn BHAR, 2017(S2): 56- [52] PHILLIPS B, ZHAO H. Predictors of Assistive Techn-
62. ology Abandonment[J]. Assistive Technology: the Offi-
ZHANG Yu-zhao, CHEN Yang. Research on Accessible cial Journal of RESNA, 1993, 5(1): 36-45.

Design Strategies of Public Spaces in Special Education [53] TANHUA-PIIROINEN E, RAISAMO R. Tangible
School Based on Sense Compensation[J]. Architectural Models in Prototyping and Testing of Haptic Interfaces
Journal, 2017(S2): 56-62. with Visually Impaired Children[C]// NordiCHI Work-

[41] BB E, XK. PR TCHAT ™ 5 038 2 AR T shop on Guidelines for Haptic Lo-Fi Prototyping, Lund:
WEFE[T]. U2 TR, 2017, 38(24): 108-113. Sweden, 2008.

HUANG Ling-yu, LIU Tian-li. Interactive Innovative [54] MIAO Mei, KOHLMANN W, SCHIEWE M, et al.
Design of Barrier-Free Products for the Blind[J]. Tactile Paper Prototyping with Blind Subjects[C]//
Packaging Engineering, 2017, 38(24): 108-113. Altinsoy ME, Jekosch U, Brewster S. International

[42] RMTbR. BT LR 5K Fm AR i JC R fi i T B U 5 7 Conference on Haptic and Audio Interaction Design.

PE0]. U3 TR, 2020, 41(22): 83-88, 94. Berlin, Heidelberg: Springer, 2009: 81-90.
WU Xin-lin. Principles and Methods of Barrier-Free [55] EH. & ﬁfufrﬁ&‘f%ﬁ“?ﬂnuuﬁr o R T
Design Based on Home Characteristics of the Visually FEHSCER[D]. dbat: JbatligH 2, 2015,
Impaired[J]. Packaging Engineering, 2020, 41(22): CAO Yu-qing. The Research and Practice of
83-88, 94. Participatory Design Involving the Elderly[D]. Beijing:

[43] M55, R0, TEMEITTPE AP = HER Beijing University of Posts and Telecommunications,

1. BHCS AT, 2013(13): 171-172. 2015.

KOU Shu-fang, WU Shuai. Blind Users Product Rese- [56] TAHfh, #Ht. wmmZEABNS SR Mm%k
arch in Barrier-Free Design[J]. The Guide of Science & J]. MR, 2016, 33(7): 117-120.

Education, 2013(13): 171-172. WANG Wei-wei, HUANG Lin. Design Approach on

[44] MIYAKAWA H, KURATOMO N, SALIH H E B, et al. Participatory Products for the Elderly[J]. Journal of
Auditory Uta-Karuta: Development and Evaluation of Machine Design, 2016, 33(7): 117-120.
an Accessible Card Game System Using Audible Cards [57] BHH. =585 ke BB = 63 R
for the Visually Impaired[J]. Electronics, 2021, 10(6): 750. 1. ZRKM, 2020(17): 49-50.

[45] QUERO L C , JT BARTOLOME, CHO J. Accessible ZENG Yun-zhu. Application of Participatory Design
Visual Artworks for Blind and Visually Impaired Method in the Design of Aging Products[J]. Grand View
People: Comparing a Multimodal Approach with Tactile of Art, 2020(17): 49-50.

Graphics[J]. Electronics, 2021, 10(3): 297. [58] MALINVERNI L, MORA-GUIARD J, PARES N.

[46] JESSUP G M, CORNELL E, BUNDY A C. The Treasure Towards Methods for Evaluating and Communicating
in Leisure Activities: Fostering Resilience in Young Participatory Design: A Multimodal Approach[J]. Inter-
People who are Blind[J]. Journal of Visual Impairment national Journal of Human-Computer Studies, 2016, 94:
& Blindness, 2010, 104(7): 419-430. 53-63.

[47] BAHTL, BREUS. B A & ik ok Bk L BT SE ). [591 XU 5. 1 i) 4 o AR R R 0 O o A L i3t

% T2, 2016, 37(10): 103-107.
HU Xin-ming, CHEN Zi-yan. Tactile Sensation Perce-

[D]. BR¥H: MR Tk K, 2021.
LIU Ye-qing. Design of Barrier Free Tableware for the



B4t o

UMY, SF . ORI IR SR R iR 73

[62]

[63]

[65]

[66]

[67]

[68]

Emotional Needs of Visually Impaired People[D].
Zhuzhou: Hunan University of Technology, 2021.

PH o, Z. FE T AR B AR 1 A B
KWFFE[CY/ 2015 AE TV 5 PR R Q18T # AR U8
820 JaaxfE Tk B EARAE SR SCE. KHE, 2015:
193-195.

LI Qing-yun, JIANG Bin. Affective Interaction Mode of
Products for the Elderly Based on Emotional Cogni-
tion[C]// ollected Papers of 2015 Academic Conference
for Industrial Design and Collaborative Innovation &
The 20™ National Industrial Design Academic Annual
Conference.Tianjin, 2015: 193-195.

BB RUTECE R 0 A R[] SR
Bk, 2016, 29(6): 265-266.

HUANG Chu-feng. Discussion on Product Emotiona-
lization of Sensory Disorder Groups[J]. Art Science and
Technology, 2016, 29(6): 265-266.

AMRTE. T TP A Y S AR R] 2 O BE T 17 R
BITISE[D]. K KREH TR, 2019.

TONG Guo-ying. Research on Emotional Design of
Elderly Wearable Smart Products Based on User
Experience[D]. Changchun: Changchun University of
Science and Technology, 2019.

R, SRR B4R N SR DI RE N B BT SE[].
M=k, 2019, 46(5): 46-49.

FU Rong, ZHANG Zhong-feng. Research on Emotional
Design of Furniture Function for the Elderly[J]. China
Forest Products Industry, 2019, 46(5): 46-49.

XM, X7 BB A T ROC T B LAY 1
AL BETIFSE[I]. 3% TR, 2019, 40(22): 203-207, 218.
LIU lJia-lei, LIU Zi-jian. Emotional Design of Knee
Rehabilitation Machine the
Embodied Cognition[J]. Packaging Engineering, 2019,
40(22): 203-207, 218.

JE TR, R T R R R A AU
HHFFE[I]. it 2020, 33(19): 10-12.

TANG Xiang-fei, ZHAO Feng-feng. Research on the
Design of Sensory Compensation for Visually Impaired
Design, 2020, 33(19):

from Perspective of

People Based on Emotion[J].
10-12.

ETE, k8L, kiR, 5. TRIZ HLGRRAR TR
A ST R[], A3k TR, 2019, 40(7): 156-161.
REN Gong-chang, ZHANG Wei, ZHANG Qiang, et al.
Summary of TRIZ Theory and Research Prospect in
Light Industry Equipment[J]. Packaging Engineering,
2019, 40(7): 156-161.

LI Zhi-jun, LI Jun-jun, ZHAO Su-na, et al. Adaptive
Neural Control of a Kinematically Redundant
Exoskeleton Robot Using Brain—Machine Interfaces[J].
IEEE Transactions on Neural Networks and Learning
Systems, 2019, 30(12): 3558-3571.

LUO Jing, YANG Chen-guang, SU Hang, et al. A Robot

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[77]

[78]

Learning Method with Physiological Interface for Tele-
operation Systems[J]. Applied Sciences, 2019, 9(10):
2099.
sKI5 2, B, EAEC HET HOQ ME A TFHLEIHT i
TH[I]. A3 T, 2017, 38(4): 208-210.
ZHANG Fang-lan, PENG Ting, WANG Nian-wen.
Innovative Design of the Blind Mobile Phone Based on
HOQIJ]. Packaging Engineering, 2017, 38(4): 208-210.
EHEL, HiRE, 207, %. 3T TRIZ FIQFD #it
HIRL R )L i B BB [T]. £33 TAE, 2019, 40(4):
168-172.
WANG Xiu-hong, TANG Shu-zhen, LI Shu-fang, et al.
Innovative Design of Toy for Visually Impaired Child-
ren Based on TRIZ and QFDJ[J]. Packaging Engineering,
2019, 40(4): 168-172.
SR, Rk, #KE, 55 T AHP 5 TRIZ 15k
FE et icit ()], A TR, 2019, 40(24): 187-193.
GU Jun-li, SONG Duan-shu, CUI Tian-qi, et al. Design
of Wheelchair for the Disabled Based on AHP and
TRIZ[J]. Packaging Engineering, 2019, 40(24): 187-
193.
ZHANG Xin, LI Jie-hao, FAN Ke, et al. Neural
Approximation Enhanced Predictive Tracking Control
of a Novel Designed Four-Wheeled Rollator[J]. Applied
Sciences, 2019, 10(1): 125.
WANG Shao-feng. Research on Web Interface Barrier-
Free Design for Elderly People[C]// 2020 International
Conference on Intelligent Design (ICID). Xi'an: IEEE,
2021: 157-159.
FAE, JTA. FET QFD I TRIZ (4L BE# 24 i bR %5
RIHFAE[I]. 3 TR, 2020, 41(12): 62-66.
WANG Jia-shuai, JIANG Mu. Design of Drug Label for
Visually Impaired Based on QFD and TRIZ[J].
Packaging Engineering, 2020, 41(12): 62-66.
BORKLU H R, BOZBUGA F, SEZER H, et al. A Noval
Conceptual Design of a Stairlift for Elderly and
Disabled People[J]. Gazi University Journal of Science,
2018, 5(1): 17-29.
NEWELL A F, GREGOR P. User Sensitive Inclusive
Design—in Search of a New Paradigm[C]// Conference
on Universal Usability. Washington: Proc A.C.M.2000:
39-44.
NEWELL A F, GREGOR P, MORGAN M, et al.
User-Sensitive Inclusive Design[J]. Universal Access in
the Information Society, 2011, 10(3): 235-243.
KGR, WA E, B B BRI T % L A
B T0]. AR TR, 2021, 42(16): 113-119.
ZHANG Xiao-chen, YAO Xiao-yu, HU Fei. Embodied
Cognition Based Design and Verification of Continuous
Tactile Guiding Products for the Visually Impaired[J].
Packaging Engineering, 2021, 42(16): 113-119.

( #5116 T1)



