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Abstract; In order to meet the functional and aesthetic demands of hemiplegic patients in upper limb rehabili-
tation training, and improve the patients’ rehabilitation experience, a model combining the analytic hierarchy
process ( AHP) and the technique for order preference by similarity to an ideal solution ( TOPSIS) was con-
structed for the design and evaluation of the scheme. Firstly, a hierarchical model was built based on the AHP
method , the geometric average method was used to calculate the weight value of each level index. Three design
schemes were obtained according to the priority ranking result of the weight values. Secondly, the TOPSIS
method was applied to comprehensively evaluate the three design schemes and obtain the best one. Finally, a
prototype model was made for the optimal scheme, and the design result evaluation and verification were com-
pleted. Results show that the combination of the AHP method and the TOPSIS method can help efficiently ob-
tain the key points of the scheme design, effectively avoid the subjectivity of decision-makers, and enhance
the rationality of the design program. This method can provide reference for the research and development of
similar rehabilitation training devices.
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Fig.1 Design and evaluation process based
on AHP-TOPSIS
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Fig.2 An analytic hierarchy process model for the design and evaluation of upper limb rehabilitation equipment

2.2 MIEFI T 4E BE

ARG K 3 ) DB P T R — R IR
IR 2R A I AR A AT LAY I ad A
AR AT R R (E, HI W R P
FATTR X, R Saaty FH&MY 1-9 bREE .
TR R TR A A BT B R P A 5T AR X 4
P4 fi e 28 2 b B S VI RA PR AE LA b % L
AT R, W S TR oE 25 R EA 5 1
AWFFEILXS 30 24 5 ImE B TR & I 2R
KN AT, b dE 10 44 1 RO 20
LR AREIRITEIN T 4 R E B 050 il
6 44 ECHE A 7 i A A 5T A BERARAT]

%
#
=)
b
bict
il
£z

wRERE L BREIZGMGEITHTEN B RS s

X VA DD 2 e 8 T P T 5 A v DU 2 v i
PR R I T LA TS
2.3 NMEITE
R FIIAR A, SR P LTS > S e
RN Z B R AGE , REGEH AR .
(1) I RRAT bR B T AR

Mi:Hbij (i:1’25""3)
Jj=1

(1)
D) W b, N P ATER j AN BTRAE R ;m 9P
riatrit,

(2) FUBT A T3 E A B LA P44 £

a,=YM; (i=1,2,-,3) (2)



284 FRE T

(3) THAFIR AL

W, =—— (3)
zai

()R

n

B,

> (4)

A (4) By, Kl By 5 i Do HREL
(5) GR— 2R .

A =

max

:»‘»—‘

Ny

CI = "““_ . (5)
K (5) W n R FNRTRE P A BE BT B &,
CI
CR = Rl (6)

#(6) 1 R PR BaAL— BT, 4 B B
DU JB7 FO B0, A 1 0777 s CR S — SR LL A, 24
CR<0.1, %M —FHEA I T 5 2 CR>0.1 B, ]
FoTR BRI AT 1o, 7 XS A TR A
HE S5 GRS

R1 FHREN-BEER

Tab.1 Average random consistency index

n 1 2 3 4 5 6 7 8 9
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ARG FAR Uik m B AR, 455 W e
PR AR AR i i bR EE e B XA R4 3145
SRR BRI, Ik 2 FR, e
PRI RAE VT ik SEAE A — S50 LA R A DB I 14
FREE , 38 e 35 i R AR Al B A D R R 45
— R, 45 R R CR Y/ T 0.1, ULBHE
R, N5k 3 B,

x2 BEHFIETEMERINE

Tab.2 Attribute judgment matrix and weight of each level
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Fig.3 Design schemes
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Tab.5 Initial evaluation matrix
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Fig.4 Simulated rehabilitation training
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