Software Engineering and Applications ¥+ T2 5N, 2022, 11(6), 1357-1367 Hans Y
Published Online December 2022 in Hans. http://www.hanspub.org/journal/sea
https://doi.org/10.12677/sea.2022.116139

ERREINEGE RERRF e R G R

SLytgh'?, HeEY, FREY, FEEY R A it

LM TR R TR SR AT, L
2L RS B R R T ShL, Bi

ks HiH: 20224F11A30H; FHABEM: 2022412 A9H; KA HM: 20224F12 A28H

=

ST 80% MM A 23 Th BEAS B E B A LRI, mT LA T FERAEES), BT

SHER. ERRENGAMK, RAOERE LB TETIHESNEREE, WA TIZRKREN
ANE R RIS L, SBCEIRRYCRRAE. 4T SERTITAEE B 58, ST BRI IS ReL,

BRISKRGRAN T REFBHARKRL —. ZCHIER ERRE NGB RISKR BRI FRHAT T
SR, BRXMNAFFREMR. FMELE. RFENERTTERNRSMNAZFHT T T84, &
JE XTI AR R IR R AAFFE ) FRERIR R K R KIS RIT e, DA SRR —EHNSS.

Xiid

RENAEN, BITHRERR, BORFRS, BT, EXR4

Research Progress on Intelligent
Decision-Making Support System for
Upper Limb Rehabilitation Training

Qiqi Malz2, Jinyu Zheng!2, Wanying He'2, Sujiao Li12, Wei Ni’2, Hongliu Yu12*

"Institute of Rehabilitation Engineering and Technology, University of Shanghai for Science and Technology,
Shanghai
2Shanghai Engineering Research Center of Assistive Devices, Shanghai

Received: Nov. 30th, 2022; accepted: Dec. 9th, 2022; published: Dec. 28th, 2022

Abstract

According to statistics, 80% of stroke patients with motor dysfunction suffer from upper limb
CEIRER .
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dysfunction. Because the upper limb undertakes many fine activities, it is difficult to recover its
function. The period of upper limb rehabilitation training is long, which largely depends on the
subjective experience of therapists. However, the existing rehabilitation robots used for training is
generally lack of intelligence, which leads to poor clinical effect. In order to reduce the burden on
therapists and patients and realize the intelligence of upper limb rehabilitation training, an intel-
ligent decision-making support system has become one of the research hotspots in medical reha-
bilitation. In this paper, research on intelligent decision-making support system for upper limb
rehabilitation training in recent years is reviewed, focusing on the advantages, disadvantages and
application range of methods used in knowledge base building, feature processing and model
building. Finally, current challenges and future development trends are discussed. It is expected
that this paper can provide a reference for researchers in related fields.
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AR rR SRR ARG o E T R R I 2 T 5 ARSI A O P S LR o, B R
BOAME. WA R . BRI R FEREAG 2 200 5 AR A, BAO-T IR
BRI AL TN A AR IR L] B 2010 SELLR, fbAs o iy o B BRSO Semn pom[2], |
Jibq 2 i 5 i R RS PR Bl R R N TGRSt T 55%~75% ) it 25 Hh i iR 28 i B is B D g
BEfS[3], M 80% A L ThRelwg[4]. L IhRE ke FEAIEREIFEIR. Tk, BRELT
HOR TR G, i H i H R 7V SRS S, KR AERR5]. BEAUR Y], BERIRTT A AR
B, LRTDIREVRE RGBT LU A o 8 R LT BEIRIT[6] [7]. RN ZR2in T A b5l fis
B DRERERT 10 1 EF B, A R BRI ZRAb J7 DR $ i 4 mh B 1 ia sh oh g B AR HI[8].

PR 1 BRI ok 3 AR S AU KRR I Im R R PG AR TN AR AR, RSH ik
I7RORARRIEEE BRI T 167 MK, HOGRE ARG, € BT, 54, NTRFET
20 AR B 21 7 SO BT BRI A, AT RE2 P EURIRN - LERR SR, 3G RO s R BT
BUIR P DA AR b _E R I Rt 72 3 R tiR 7 N T HEAT BE R 18 A BI I ZR 0] T LR
DhaeFmhei e A I, F 2RI ARG, XS T ATHEFER. INZRRCRARH 1 [10]. #RERR
BORK M BUE — 2R BB I8 1, (HEUAMREN S AN IHE AL, SEHIRKRA
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Table 1. Comparison table of construction parameters of upper limb rehabilitation training intelligent decision-making support sys-

tem
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Figure 1. Construction of knowledge base for upper limb re-
habilitation training intelligent decision-making
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FET N AR EEAE I R D SR SRR O L R & SRR T 25 1 B 9+ 34 (Rule Based Reasoning,
RBR), st — P 5 Fop 43 1) L 2 20 56 F RN R T SR B R >k, B4 17 1] /5 1) R PR gk R 07 28 (1) R P [25]
18 P R R SR A, — e B R 2 AR R PR & B AT B R 45, IR DA R 1 Uk
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W ETRTHE S S5eMAREE 7 T3 IS BORROR[32]. 2200 M, HARTARCR B A ge iy £ U, JeHd
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BOHERAR. TER, A¥ERE T EN T ERAERRR R R R, K LRI ER S Hr B
FEIR 7 VYRR 26 AT L IR SR Z5IR[13]. X PP U7 ik AREZR L i) DU 0 sON RR i, 15
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fEIZ ] CBR £, X SRBIEE AL BEBEE 1 HERERE R, HODIREAE R Ve SO R 2 H 2
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WA A IC LA € [0 48 FR3%:[34] [35] A 238 GAE LS TR R IZRT7 S8 5K 3 Gib 2 H 1 RSO 2 4 1
ARRFTRBIERIAREHRE[L7], B L IBEE s DD RERRGRE R AALE I H[0, 1001173 9/, HRZ. Pz,
B BT, HAR AR DO SR OO AR . SRR R S AL RE BT 5 A A 4 pl
R BARE A, X BT RGBS IR 55 R R Tk, HRoR e B 2 i R S 2R
REZI[36]. BT IR R 515 ) LT AR RE ISR SEBL S B0, W A AR O . MEZRZ =ik T )k
RFTRIENE MG ROIR SRR T IS, ARG IBHR 2R 5| — B T 4R SR 45 # (11
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W RO A DU B AR e RN B AR e N AR e MDA . SRR AL TH[38]
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F T AT IRAE VA, SRIBURG X 0SS AR PR [21] . TR A8 SRt — Al BB R AL T2 W ik, REEEE R I
B E, /N RS B B RCE S PEREA S IR, VAL B S A5 B T REEL[20] . H
TH R A PRI 73, KB R AL E SO UM 4 B0, /by By BORL K.
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Figure 2. Data processing cycle of knowledge base based on
data collection
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BT LR, AL O 538 R R R 2 R U SEBR ). RBR H F O HERR S5 IE AR . %
FOHERE . 1 A 45 S HEFR[410] . 1E O HERE DL LRSS HUR S HERR A 21 i S0 4518, 1Mo S IEHEEE DASE 8
N, BRI GHEB K #2454 A8 FIRE IR Rk R G w7, B2 #% % H RBR
VBN B HERE 773, 6140 Pradeep Natarajan [14]18F 78 1 [ 26 Je fm L 2% AR 2458, L 100 £zl
IREEASEAT TRA, YR PR AR A i AR e, FHRUHE BRI 250 7 R 7 Rk . RBR HEFL
BHoBEW. 2 THEE, RNERGAARSE AN, L& E BB, iS85 R ¥R %
Ko 4h, TETIRT S5 At 2 AR B LR, AR A T M USCHE 240 B A & SR < LU R HE[16] . I RBR &
TR B A 2%, HRELFZMRLRITEN RS,
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NG FHEE. BMIRERILSE[44]. £ BT EBREIIARBERK R A F T, CBR s i —
PRBRE T, BN A 18T R T — Mk & iz y7 MR B RS SCFF R G0, B4 T MR 73 20 - AH A
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Figure 3. Reasoning process of CBR
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