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Abstract

Objective: At present, the mobile Internet has a deep impact on people’s lives, and the elderly have
great difficulties in using Apps. In order to solve this problem, an evaluation method for the aging
design of Apps is constructed to evaluate the suitability of existing apps for the elderly and put
forward aging design suggestions. Methods: The combination of analytic hierarchy process (AHP)
and fuzzy comprehensive evaluation method was used to construct an evaluation method for APP
aging design. The evaluation index system included 5 first-level evaluation indicators and 17 sec-
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ond-level evaluation indicators, as well as the corresponding weights. Combined with the weight,
the fuzzy comprehensive evaluation operation is carried out to obtain the evaluation result of APP
aging suitable design. Results: Through the actual case evaluation, the effectiveness of the evalua-
tion index system is verified, and the applicability of the mobile application for the elderly can be
accurately evaluated. Conclusion: The weight ranking of each evaluation index is further discussed,
and specific suggestions are put forward for the APP design of the aging population, in order to
create a more friendly digital environment for the elderly users.
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1. 53|

BEE 50 B Kl R 2, e LR FE R (APP) BB 3RATT H 8 A d iR ol BB — 3520 . &
AN F I TS BAL R AL B 773, IR MR T T TAE SR AR SRR . SR1fT, ST T2FAN
BEMACRYL, BTN ESF. X—WRFZERETHA ST 5k, Uit i) APP it £
BEERR S, KRR S B ERZE NIRRT R, K, AR R N, i
73+ BRENRES) . WUREEHIGE R BE 115, X EEIR R A Be F AL A A T RS . CARIRZ N
& RE FALRS (2B FERLO FEFRS,  (EEA A T30 4 Mgk N IR 25, 2 B SRR, X% B APP
BHATEEN BT RAFINE Y] & AT B O R B AT\ BB R e i), DA ORI AR 2D
BT TR BR .

W PP —3K APP B TIE A E N 2 — 3K T IE & NI K 1) APP RefE 2 KFZFE B2 2 F A
MFE R, fEmEENRH R ? 5 GBStk PN A S A A BOR IR R 23 0] . AR 456 )2
R NTIEFIRER 25 6 PR, @S0 T —F APP B&E AL BT VTN 7%, JF BRI RGI5HIE T VR0 7 VA
Blgbe. W4T, DL APP & S L BTS2 R it S 2
2. BEWR RS

JZ R4 HTi (Analytic Hierarchy Process, AHP)E — i Z IR B IR 715,  Refip A3 — L5 oy 57 J% i A
RARI I RR[L], JE IR A2k 52 2% () R 5 I AP gk S 25 P s [R 3, 9 ELAR a5 o R 3 2 ) ) G R e L
AL JZRERITRIRE R, T —AN 52 2% 1K ) R4 2 AN A TT S AR /N o) B PR At T AR
A, 1& A T AL SE A B AT IR, S AUREBOA RIS 55 RN AW, AT AR R G R S22 [ 2] -

RO 25 25 VP4 (Fuzzy Comprehensive Evaluation Method)/E 4 F - 32 I3 il 5, 15 3k DB o2 (K ASER 1)
RRFGAN N 58 B 1), % M Il R A D o ) R B A VAR 7T [3] . R FIBEWIZR S PN e 455 2
ANPEAN AR BRI, — e R B RS T R AT R SR B g2, AT BRI D f 45 45 R PR B AR 2
BRSPS S A RTE S HIE B, ATHE T 45 S AR MR 2501

BRI TG A B E R ik, RV, WIRACE . IR P P S 5 Bl R 44 ]
(3 BTV RS B ) 2 R [4]-[6], VI2 057 wh vk SPANBIE 78 91 FH 2 IR0 BT ik SR 255 PPN,
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e T SRR, 15 T BT TECR .
2.1. ETEMEBRSHEN APP EZH T ITFNRIE

I SCRRR AT 1 L XS L APP & E T PP R AR SR IR G 4, TR IR 7 Wik i 5 F AR AL,
FEVEAT B BOEAUE A AR ZR S VPR ITHE, RPN 4R .

1) MERZEIREHR: HeiiE R A bR, B APP FIEZ AL BT PR, JF RGN G PR 2 (8] FY
JRRR A, A H MR TR B AR FabR, T RGE T v fabn R RS54 -

2) FERFIWIHE R ZHAUL SO0 P A Fabn gt AT I LU, P FEbxt APP I&E AL (M BB, K
EUAEFR) 25 SR I T R

3) UFEBEAM AR R E MR REIZ SR, TR R A N R AR OB, RIFE AR
APP IEEACHI B ERESE, It AT —BPEAe e,  DABA ORI WA B 10 & B AT AT 54

4) WHEIFEES: L APP K& E Bt I B bR, @SRRI 4 RIS, Bl “IL75. R
o, k. =7 .

5) FESLBRIZRE VPN FERE: S BRATP R, HA L FKIEET NIRRT 4, BN SRR X
TIPSR L, W0 STASOHA PP 4 HE o

6) A AE IR FE IS T, S AP TRARBCE DU PP R, THSE PR I, T
KSRJBPZIRN, W IRPPIE R S5 R AP 45 2R

2.2. ¥ APP EEWN RN IEFRIEFR

2.2.1. T IEFRAYTRIE

ST HMME Bt etk MontE. FATHEER, SEEPE R bR DA S APP & AL B R
BbRE RGN . B A S % 5IE LW BT IR 78 SOk, DA SR EIIIAT (K138 2 A AR bR 7 Sk
(30 ELER W B FH (APP)IE 2 A8 B ST RRYE ) [7], $REGLH O T3 PR B AR 1) D8R . 76 bty T3k
FEFH P VIR E AL, 255 03 2 A5 B8 BRI #d% . 5 a8 B sk g it
Jifiv 5 M ZER ST, BSE APP G Z AL BTHRASS T, 10U Y 2 M SR OO BA 2E 5

BT CERAOM AT VTR N A, THRERS (T S O 38 A B 7= W O K R 35 B BRI, B AR
PUER] 5 RAA RIS Z T BT R s, 7R SEPRN A e et R AR AL AR B R . T LA
F 5 A HHR R KBS, EEEHRENHE S D —Zr M iabr: TheefistE. WR S, ik
{6 5 HAFFIME 24t KRS T GRIL A E, WBERR, MW 17 220 s,
TR APP & E AL BTN RIRZ RS, Wk 1 FiR.

Table 1. The hierarchy of evaluation indicators for the aging design of APP
= 1. APP EE G ITHENTRIR R R 54

H % — AR — iein
R e 52 3(C)
R (Ba) T2 517(C)
APP &E b T Toifs 3R (Co)
T A) FEI S 7 54 H2(C)
WA EIEB) RIS TEARCS)
6 R T P 0L(Ce)
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15 R4 244 H(Cr)
FAR R A1E (Ca)
BAERAE R 1L (Co)

(PP R (D) AN 18] 78 2 (C1o)
i . Toof B & 5 T 2R (Cu)

AR ot 2 AL 5 (Cr)

525 B H(C1s)
A5 B A #(Caa)
X H.J7 A I E H4MCis)
24551 5 (Cas)
LA AN A E.(Crr)

W& 5 3 (Be)

A2 HAEFIE (Ba)

%4 1E(Bs)

2.2.2. FIMTIERERYHIRE
FES TR B2 SRR T A% o o RBE Ya~Yo R AR T B JRI0R X NI IuR, M WaE i,

PIA BLE 7 e R Z T o6 B AR HAR O B ERE AL, e 2 o

Table 2. Judgment matrix example

2. FIBTRERE R

X Y1 Y2 Yn

Y1 Yu Y12 Y1n
Y2 Ya1 Y22 Yon
Yn Ynl Yn2 Ynn

S, KBV IOTER y, FORCE Y AT Y, SR, R2 y, R Y, ML T Y, WA SR,
HA A — R By, B[], B
Yi >0,y :i!yii =1 1)
Yii
FE PR PR LG A A R FH BR A 2 2 o) S Wi R OB 0 ) 7 A T B2 ] o 7R JZ IR Airik e, AT R A 1~9
ROARIEVE,  AEDRIE & BV AN X 43 FE I [F) I o S BN T, ik 3 s

Table 3. Judgment matrix 1~9 point scaling method
= 3. FIMTEERE 1~9 mAREE A

VR X

1 WTCERALL, Wi R ES

3 WTCERALL, AUE A E S

5 WICERALL, ArE R EE

7 WCRALL, ArE R E

9 PITLEAMEL, R 4on B
2, 4, 6, 8 L IEFR A T AHAL A W [ {E
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NPRAEIWAE R A2 HERG, 25 MW R N S B B B it e . G BT

L EETHHP =4

A

AN G 3E 36 440 Horh 8 (LZAETHUM P SR XE LU B S OH e R, 7R

FNGIF T 51 RERE P U SO S SRR AR AR (15 T, 17 R X 2 5 N BRI T (32
TS E MR TS A E HIWTAERE, AT TR L T T AT R IR AT T SR YAANP,
BN SR AR R, R ol A0 1 SR SR AN R S 0T A — SR AR R F R, T

JlER 4 T SR AR EE TR R, Nk 4~9.

Table 4. Judgment matrix of level-1 index after aggregation

4. RERH—RIERFIEEER

A
B1
B2
Bs
Ba
Bs

B1
1.00
0.84
0.85
0.81
0.68

B2
1.20
1.00
1.02
0.97
0.82

Bs
1.17
0.98
1.00
0.95
0.80

B4
1.24
1.04
1.06
1.00
0.85

Bs
1.46
1.22
1.24
1.18
1.00

Table 5. Aggregated second-level index judgment matrix (functional simplic-

%05. EE AN RIS T REFE (T RE 1A 1)
B1 Ci Cz Cs
Ci 1.00 1.44 1.10
C2 0.69 1.00 0.77
Cs 0.91 131 1.00

Table 6. Aggregated second-level index judgment matrix (inner readability)

6. RERHN ZRIBRHIEER(REHIEMY)

B2
Cs

Cs
1.00
1.18
0.93
0.68
0.42

Cs
0.85
1.00
0.79
0.57
0.36

Cs
1.07
1.27
1.00
0.73
0.45

Cs
1.48
1.75
1.38
1.00
0.62

Cs
2.37
2.81
2.21
161
1.00

Table 7. Aggregated second-level index judgment matrix (ease of operation)

F 7. RERNZRIBTRFIEERE (REE S 1E)

Bs Co Ciwo Cu
Co 1.00 1.84 1.01
Cuo 0.54 1.00 0.55
Cu 0.99 1.82 1.00
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Table 8. Aggregated second-level index judgment matrix (interactive convenience)

8. KARH ZRIBIRFIEIRERE (X EEFI)

B4 Ci2 Cis Cus Cis
Cuw 1.00 0.78 0.89 1.43
Cis 1.28 1.00 1.14 1.83
Cus 1.12 0.88 1.00 1.61
Cis 0.70 0.55 0.62 1.00

Table 9. Aggregated second-level index judgment matrix (security)

9. RERHNZRIBRHIEEMR (R ET)

Bs Cis Cus
Cis 1.00 1.35
Cu7 0.74 1.00

223 WEHE
38 I P W T R ) W S R s B ARk, JUREE . BRI, BRI Bk
2:[8]. AR P03, B 5k WA At AR — 4T 0 EARRIEIT n RO, MR A& W, -

W, = 1”/1_1[ yij (2)
j=n

BT R w50 —46, BEABIERE A O RERREW , BIZ 5 G2 AW R R & R AR AL

W, = ! ?3)

WZ[Wl,WZ,-”,W]T 4)

n

— R AR T F AR R 7341 LS R AR AR T R — AR bR O AL I A 45 SR B 10~15 PR

Table 10. The weight distribution of the first-level indicator to the total targe
= 10. —RIERRx 2 B ED

— i dEhs XA H AR
B: 0.239
B2 0.200
Bs 0.204
B4 0.193
Bs 0.164

Table 11. The weight distribution of the secondary index of “functional simplicity”

=1L “IhRERNAM M_RIERNES

Sk Xt DhREf e AE
Ct 0.385
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C2 0.267
Cs 0.348

Table 12. The weight distribution of the second-level indicator “inner readability”

®12. “REZHEN" WZRIEFRED S

L XA S AR
Cs 0.237
Cs 0.281
Cs 0.222
Cr 0.162
Cs 0.100

Table 13. Weight distribution of the secondary index “ease of operation”

F 13 “BMEESMN” H-RIERNEST

— ik Xt BRI S B
Co 0.395
Cuo 0.215
Cu 0.390

Table 14. The weight distribution of the second-level indicator of “interactive convenience”

F 14 “REFEFMN HZRIERNES T

& =p X AT HAF RN AR
Ci2 0.244
Cis 0.312
Cus 0.274
Cis 0.170

Table 15. Secondary index weight distribution of “security”

F15 “ReM” H-RIERNESH

&= X “zatE” BE
Cis 0.574
Cu7 0.426

2.2.4. —BRIS

DRI G PR AR 25 R AR bR R R BB AR A, T B I — SO A 560 SR A R ) B R o 1) — Bk
TE RS2 PR 2 A [1] 0 58 S CR A G 50 J B R B — BRI Fiboe, o BR UL, R 22 CR FRARTE— @ T FEl N,
ALK I R ) — SO Al 5%, FIWTAERE AT . FEAHETE A, MES CR<0.1, U)o R e 22—
FMEZOR . CRAAM/N, LI IWIAE BRI — SOy, PSR . — H CR>01, TG Bt ) i i ok
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ITEHEAEIE, FFHIN, BRSO ER, SNNZABIE AT T S 5. CRAEMITHRTS

EG) TR
A —n
— max 5
(n-DRI ©)
Ao, nRAWFERER S R FREHL— IR BRI XS R I UE L& 16.
Table 16. Average random consistency index
% 16. RN —EtiEirTk
KEFEMY AL 1 2 3 4 5 6 7 8 9 10
RI & 0 0 0.52 0.89 1.12 1.26 1.36 1.41 1.46 1.49
Aumax 72 FIWTRE B B B KRR 2, THE AR
18 (AW)
A == : 6
9 2 (6)
Hrb, (AW )i AR AW BT Mok, S HERAEE 36 L ERER AW, I H 8T
BZHEEN. 2k, 52 APP G2 THTE fEIR R R, Wk 17 Fiw.
Table 17. Evaluation index system of APP geriatric design
= 17. APP EE WM IEFR A R
HAx — i fekr 7 (=1 7 Febr AL E
FEA T B8 5E 3 (Ca) 0.092
DhRE T 1 (Ba) AN T RS EIH(C2) 0.064
Toifs 5 HEHE(C) 0.083
W S T 2 32 (Ca) 0.047
KIE K2 5 T 3% (Cs) 0.056
W25 5y 31 (B2) i J5) 1325 WL (Ce) 0.044
15 B 4R A 2 (C) 0.032
LR XA 1T (Cs) 0.020
APP & ZAL BTN (A) PR FERIE(Co) 0.081
BAET )P (B3) e ERT ] 78 /2 (C1o) 0.044
TCR B B 5 T % P (Ca) 0.080
2 H AR /NE 2 (Cr2) 0.047
51 515 B (Cas) 0.060
2 HATF M (Ba)
S B (Caa) 0.053
L H I A E HAMNCis) 0.033
A 1 (Ce) 0.094
‘% 4=V (Bs)
LA AN A E.(Cr) 0.070
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2.3. fAZE APP EBEZWITMER
EgiiTEﬁﬁ?Fﬁﬁﬁév ={*§%¥7 %%7 AAEQ’ Eiﬂ%i tﬁg§}’ 55E§%§Aki£%%4tEGﬁﬁE§’ §§3:ii 5 4\§FﬁT%§
2555 B bR B S5 N FRAR AN AT 0o AR BB BB VEIN B, IR A — e BE, 53] —gde b E
HIRR VPR BN G, o, gy AR | MRS VPO SRS | A RILES], n N PRO FE AR KR
91 9 93 Y O
G=(0)),, 7| 2 e P O )
gnl gnZ gn3 gn4 gnS
TR 25 & VRN 65 7R B e O 5 125, ORI SC L &idit AHP 733 T RCEBE, B AAHT
FORBUMBCF 3 FE[9], AUF:
U=WTxG ®)
Hrp, W BB ERE. &5, s KHREEENSH RSN SR
3. APP E BTN B L HI R A
AL “HEREIRAT” AL “ORMAR” NEBI, i F AT SO BTN A ZR 43 90 % A 25 AV
v, CABSEFT SCVRAN A R 10 & B R e 474k
3.1 “EBREWRIT” EN
CHERRIRAT” (RFR “BrdERR” )2 — 3K B0 T 09 o SR (A0 B AT T 52 05 W T S5 i i 55 1 ik
WK APP, TERERA A2, &9 E RN 62— HEEIH 508 K9 H - Bk,
EFET 2021 FFHE R R = S E A SUE A “HERERIT MR (FRR “ORIRAR” ), IZRBIE AT
] P LR R U G A U R VB R [ 10], RIZ R B PPN S R BB RS SZ N E. “PrdERR” DL
ORISR E A 1 RN .

90 o Ta@
;EM:H& iT#
TOREASIZ BT XATAR
ES5]

a a 1=} -] &
RE/ER HmeBE REMEs NRGED  Rews

& = & B e

WEE® p2AEFE  BF  FLNh SWaN

- {ZHEER B WERE (LRTsT
i ONSYTEN, ZIEAS  EREEEEREE)

Figure 1. “Ctrip” (left) and “Care version Ctrip” (right)
B 1. 21T APP (K)F “HEREMRITEIFAR” (/)"
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3.2. EHIEATEN TR

PR AR 30 AR A N, WL ERIHIIE 10 4. d2 it 10 4. ZEFHILH
10 %o Horp, ZAEH PR K NSRBI SR BN AR SR R A TR AR, T AN
RFIWT o SCERAT 73 85 R EUA — AL B, 133 “ArdEpR” SBETENHRE G, LU “RMIR” BISRJE
P EERE G, , sk 18 AL 19 B

Table 18. Membership evaluation matrix of “Ctrip”

F 18 “HIENIT HIREBEIFMNIER

G1 FERE %= — B R4F 75
C1 0.13 0.30 0.30 0.23 0.03
C2 0.20 0.23 0.23 0.30 0.03
Cs 0.07 0.10 0.37 0.23 0.23
Cs 0.13 0.20 0.57 0.10 0.00
Cs 0.20 0.40 0.23 0.17 0.00
Cs 0.13 0.40 0.37 0.10 0.00
Cr 0.13 0.53 0.23 0.10 0.00
Cs 0.13 0.23 0.37 0.23 0.03
Co 0.20 0.33 0.37 0.10 0.00
Cuwo 0.07 0.10 0.43 0.37 0.03
Cu 0.07 0.10 0.23 0.50 0.10
Ci2 0.13 0.43 0.30 0.10 0.03
Cus 0.27 0.50 0.10 0.10 0.03
Cus 0.20 0.23 0.50 0.03 0.03
Cis 0.33 0.33 0.23 0.10 0.00
Cis 0.13 0.23 0.37 0.23 0.03
Cuwr 0.07 0.17 0.43 0.30 0.03

Table 19. Membership evaluation matrix of “Ctrip Care Edition”

19, “ERENITXRITR HRBETFNER

Ge FHEE % — M R4t 7
Ct 0.00 0.00 0.10 0.57 0.33
Cz 0.00 0.00 0.07 0.37 0.57
Cs 0.00 0.00 0.00 0.13 0.87
Ca 0.00 0.00 0.00 0.23 0.77
Cs 0.00 0.00 0.00 0.23 0.77
Cs 0.00 0.00 0.00 0.33 0.67
Cr 0.00 0.00 0.07 0.47 0.47
Cs 0.00 0.00 0.10 0.57 0.33
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gk
Co 0.00 0.00 0.00 0.33 0.67
Cuo 0.00 0.00 0.00 0.23 0.77
Cu 0.00 0.00 0.00 0.13 0.87
Cw2 0.00 0.00 0.00 0.43 0.57
Cus 0.00 0.00 0.00 0.33 0.67
Cas 0.00 0.00 0.00 0.73 0.27
Cis 0.00 0.07 0.43 0.17 0.33
Cie 0.00 0.00 0.10 0.50 0.40
Cur 0.00 0.00 0.00 0.30 0.70

SRR E T, 8] AR ZRE PP A
U, =0.12,0.239,0.345,0.264,0.033

“ORMRR” IR AV 1]

U, =0.0,0.002,0.041,0.352,0.604
G IOAER I L T KPR
B B AR RIS TE R, “JePPRL” SRAET “BRAERT” , AHEICRT A VP o R s
IER R — 5FHL APP IS E(CRIE, BRIk

RGOSR RN, “ArifERR” HIIEE L

3.3. BRI EHIF O

©)

(10)

TP B (O HE P AT AR BT SRR R ST K, A BT iri& E st e vh /% 28 A R AT,
PAR AT PLARAL T HAB Z R 5 8 M i . e dadnnd T8 AR IBCGEHE P 2 Bos, KRBT BTN

=ANBRBA: AUE S T 0.08 (FEFR, BLCEST 0.04 F10.08 Z[A] K464, LAAALEAL T 0.04 IFEFF.

EARRIEEE
ERAEMARE
REHAZREEN
BRIENEREE
HEEEEN
REBAHRNES

B SRR 51
RIGIE S R

B E RS TIER
31 SER B
ATLRRSEIAL
BREEAIANER
THAREE ST XM
BRIERREE L

Toifs Sk
EhThaETE

BHME

. 0.020

I 0.032

I 0.033

I 0.044

I 0.044
I 0.047
I 0.047
—— 0.053
—— 0.056
— 0.060
I 0.064
I 0.070
I 0.080
— 0.081
——0.083
———0.092
— 0.094

0.00 0.02 0.04 006 0.08 0.10

Figure 2. Ranking of secondary index weights
B 2. ZRIEHNEHF®
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M SR AR bR S« AERPE” R “REREDIRESE 7, AE S 0.094 F10.092. BT NHEIRE
I, WRZ% 22 A o) E 2 A N A FH FLIC I (R 58 F S e 22 S IR 4 ME P DA AR VP2 4 NBRIE A Y
BCEERARHNRIS, A IE RO E G R, AR TR AN B, SR T e e R,
7E APP (& A&, BEE S5 AR e e . “IERNThRE e R TN IS 2B PR
ARG L —EBER R, R RIS SR T A L, B A IR T R T AR SE R %0 T
RERIERE 2 L1

HWR, “TiESEEERE” , “RHMEEEE S TRM” ,  “BERERL” , X =D b E 2R
FEAE 0.08 LA E, BOARZm AR N ISR —RRAIN 3R . 5 S ISBE B AN 2R I s 1 T 5 S 8@ Pl
CABAMETHME, FREZFENT AN~ ShER Aok, “BEREREL” , ZRR
FIREIRD BRAE D IR, IO6F T AR BT RE N P 0 2 AF AR UG AT DUy SR AR 35 ARG B iRtk .

G, “ZBREEAN KRR RR, N 0.033, FEANMRE RBE FE, E5 R LA
ZRT SR EARRNE , Bl & )b, B, “fEREMAE” BEN 0.032, RHARITHEE
ARER,  ARTTIX — e E 2L 1 1) TR BRI R, T H 2 AL a e A 1, PImEAE b
MHEG AR . “ BRI EIE 7 MERAK, A 0.020, W] WIEIE R % FKib & EE N P #IN N RAER
IhRePELL LM BEE 2, X1 APP [Mi&E 2L dil, AR MM 75 Zib A T HAh B SN & .

4. &

KBTI T SCHRE . L 5L, BISL APP & BB AN R IR R XS, L AHP 5%
ANMEARN T APPSR EERE L, UL BRI R R R DL “HEREIRAT 7 APP RILE
WA E R G s S5 R LR A P I B P RBP4, S5 RIAE 1T B VPN R R I 2L
e, BT M S T IX SRR B A, AT A MR AR 3o Hoh i B E fiabn il in « AR A
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