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Research Progress of Ankle Foot Orthosis Design and Application Technology
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ABSTRACT: The work aims to improve the design research level of Ankle Foot Orthosis (AFO), introduce the applica-
tion of AFO in the medical field and its research progress at home and abroad, and review its design development trend.
The type system classification of AFO was briefly described. Based on its design characteristics, the related design de-
velopment research achievements in recent years were sorted out to summarize the main application technologies in the
development process of AFO, and the development direction of AFO design, key technologies and their relationship were
systematically discussed according to the reality placement of the development of intelligent medical technology. In the
development of AFO design, the product's functional structure, applied materials, applied technology and other aspects
have greatly promoted the improvement of its design quality. Aiming at the integration of design and science and tech-
nology, it is proposed that intelligent design and human-computer interaction are the development trend of AFO design,
and the hotspot and challenge of future application research.

KEY WORDS: health product design; ankle foot orthosis; intellectualized design; human-computer interaction

ARYESE ZUBRP TR A 5 R R, FRE SR

ST B BOHESS AR IS BRAEE 7 i 15 1) PRk

N BEOY e 2.6 {CFZBEN T, TS BRIC B4 i
A 7.31%; EAEERACIUS K2R, (H20k
Arp WA BN B SRR B R IR, 1)
IR EBRIFTE AR TR TR B R A T (A0
SRR B TR IR, DL Rk i v e e e

Wi B EE: 2020-02-06
E&IH:

2020 T E AL F AL A (E2018203140)

JE&, M AFO ARy REE A H ™ i 1 B B LR 7

IRE 32 B TR G ER, —Jr i AFO 2K
BT AR A, BEMEE S BRo7,
59 TR s—Irmiig b AFO BTS2
7%, TR R DI RERLAG & S a B R B HT 32 T, b

EER®NT: 5L (1979—), B, #HdaA, Hd, BLKFHE, T2HRITHARLHEANL L 5% 4%,
BEMEE: ZEE (1993—), &, THA, RLXFAEAE, UMM LT L&,



a1 A8l

FARSCAE . BROCT BT AR BT S0 I H AR A5 3t J 9

VR SRR, R R T I  ER AL
BEPERY, Bar, MEEEE AFO il T2
ISR RS FH&?I?#%@VE&HT&%E’J?% AFO

%Jﬁlaﬂﬁ?mﬂ{ﬁﬁfznnﬁ%ﬂ’ﬁ)flﬂ;ﬁff’%ﬂ i1 5 1 4
B4 E Y BRSSP Ok MR, 7
ity B — BRIV K = Z R AR A, X TR
HAEXHES BRI AFO Fﬁuu?xe#t?z\
FHRAE SCEERTIRE R IR B S RSO

SREAWTHRTE, @i%?ﬁﬁﬁi@%}}\“ﬁﬁﬁﬁFJ‘EIJJE*E”E@
ST S, 1] T 2 T R (4 (A 0 e T AR
MWz, TilE AFO BRI, JF454 0 IS
BERBLAEOR , $RTHET FR BT RS SN B2,

1 BREFHEE

1.1 REFEIEH

1992 4R [E Prr b 414 (1SO) LIBFIE AN 251 B
TRERAL I 2 BN E LT AFO. MINRESS# . 2E0C
BRI SE T T R AFO B, ANFE TR B IE A
AFBTFR, WK 1. HBIRELA, oo b i s

e 4 ( Static Ankle Foot Orthosis, SAFO ), zh#
BEHIE 4 ( Dynamic Ankle Foot Orthosis, DAFO )
LI K B BRI 4% ( Custom Ankle Foot Orthotics,
CAFO) P, SAFO 745ty Ltz sh¥E, ZRH
—RRBet, EEATEE . SR 68, BENED)
WHEB AR, BHIE . BIE/EN; DAFO fizghi
B, R ARIT, seshl s B ikiz 5,
B Sh o e 2 1Y CAFO AR 44 3 B
ATUCEC T, EBT TR VERS AT L] . 2544 . AR
S AT, B A PR R R B A B A B A
E3CEVE S IEA =S i

WA A BRI T ZEAR R AFO, 2 JEE L
T AT 43 B R B 4% ( Ankle Foot Orthosis, AFO ).,
B RSB 4% ( Knee Ankle Foot Orthosis, KAFO ).
WL R E 4% (Hip Knee Ankle Foot Orthosis,
HKAFO) "2, AFO J2 BAG /MR B RIS 25, 4
BROCHT I8 S AT 0 B A, BEXT R A S gk
RGN E T, BN, ENE. SRR ER;
KAFO J& HF BT BRI S SR, WX
JRIATAIY | BARFRIE N . F- ARG 09T RE IR [ 2 45

DAFO

AFO—

HKAFO

Bl 1 AFO B4y
Fig.1 Type system classification of AFO



10 1

At
£

T

2020 4F 4 H

JENL ; HKAFO [#E T84, 15 KAFO [F3Eal %4
MR S, 2T RS, HAE R 2Rt
YA fr, HEBhuh ST A TE, FRE BT, Bk
WL ZE 4510,

1.2 BEBESR[IZITIST

AFO & — I T BRI B 4l el o0 1 5
oo R R Sz g, X E WHE T
R IE , BB DIREI 2 HE T ek 2. AFO
e H AT )2 | s BRSO AR
MR ARRE BT BN, oot 2R IR Y 2
SRZNMEE R, EEAEA AT R
Il A, IeAhE BAT HAB AR AR BB, HAE A
TR £ A BRI, RIS RHEILE 2. 4
HREGRM AFO Z i HIZRBAIATRL, InLe< ) S
FF, Bk MM PR AFO 2R 50
JEE R 1) SRR SR N A 5 IR AFO (i FH 2R
BREFHE o T AR AR, RTINS, AN R
ShEEEET, HERAERROT R LIBSORFUER), 5
FP & R RE L AFAE —E RIS il LA
AFO JIRE& B Z BEVETE—E TR LR 7™ R
FHBIANRI S5 K, [ st 52 e 6 2 25 b o A e 45

AFO it iicdls TR SC L SE AL . AR5
PERITEAR LKA PR B A 2 e T AN AR A A1

W, B T IIRER R AN, HE A B S S AR B I B
PEIL R E 2, JFERIM AR BB AE . 78U
DAFO Jd& BetEA 8w, H R B 8 4% 24T L B
R SCHERT . BRI R ORISR, ZEHR
UL 3, Hopm A R . bR, ABLAETT T, N
S B AFO By R IR RIE, EHRE A K
R[] 255 L AT T R B B AR, AT RN SRR
SR BT RE R E ARG A R AR | AR A 8 AR AR
SRR SN BOETIE S, PO SCEEAT S R IR
PRI AL TR S5 ] 7R TE 4 B, L 9 1 258 0 A
HESAERE, R R BOHE T R 2.
FRT AFO R FHBBERET 70 )i . ) ik
2R AR BN L RSN, TR B |
YU 57 55 Z R BRIERE , G4k (5 A DFFE 3 3E 2R
BRL. BRETUEAE S AFO MBDRIERIK ., dngkintess A1
18 I AR R 22 BE A 1 22 250 W R G R B T 5 2 RHsR
i A HEFIE AR O T B, ATEaiR
Wl £ HE BRI a0 A B, LRI S o e oy L 2F
ERA T, HAGKRENE, SR b 0 3R N B
93 BE AR, 5 A KIS T B e A
MIBFFE R, FFECR R BRUE BT & vT $ A7 iy
JEHAP KRBT IR, BT AR ) E AR AR
Mif i . RS, WU RUASFRAME , PUBes5 PERELS

A AFOF= AFOJEAFFIELR SR
lg , \l OB
£y j *J L S J’

p!

[

1

i 3

y )l
P

AU REOR

=

(
e

i
| #

|

Fl2  AFO JEASHHE
Fig.2 AFO morphological characteristics



a1 A8l

FARSCAE . BROCT BT AR BT S0 I H AR A5 3t J 11

(r—TTE

=2

&l 3 DAFO %4514
Fig.3 DAFO structure

2 BEIMNRXTHERARER

1989 4% Eng %56 N1 UCK: =425 3 4 M AR I ]
FRIBFIE 22D, X NG AFO I& Fl 35 AR 1 BF & I
RET IR, 2005 4 Romkes f# FNLHL (S S+ A %t L 43
e 7 SRR 2538 AFO WL 3% sht: A TR) B2 7
SRR ZEE AFO REHE SR, Wb B0, e
A, 2007 4 Willen AORFZE A, 1o FH/INGE UL PR )
VLR AR L L E P Y50 T 5 28052 Ml i o 5 1
AFO R . B AMILFG 223 T 1 FH 2% 1 WL HR FE R B
il 2 v BB AT DI RE I R A I, BUS T BT 1AL
H, WU EARTE AFO SR 78 i A3 8 T ik —2
K&, 2014 4F Van S AWM KB, AFO 454 JHE
P B S RE e R M RERRE ) . B S F
i, VLR AT RS AR T o 7 AT T
A EVFR T WalkOn 25077 5, SR et Bk & &1
HepPRHRIMER AFO, HAREM: . RaEdE . &Ntk
BRI AL o LAY HR B 25 0% [ 5% T Megan Giglia %F |
TERI R4 AFO, S FHEHE T B A B
PEL FRER S, EEBHBA%:E Altair Engi-
neering . Stratasys 23 ®lBAE, BT I & H—FF
3D FTENAIT L 4.0 kel AFO it #FidEdE . S2H
PEFIE R TR, R TS5 AFO il i i 75 2k &
B2 N VI B R I TI g Li  a  TF TU I % ]
I AFO B AR FHEBEAAE AR AL, PR T H:
ALZE RN o, I HIGIEIRE AR BT H R U fe
AFO PSR ERE LUK e KA B 7 s 122,
i [E 1 BT AR A E Andiamo TERT ZVPEZ I,
il R B AN T AR R, ke JL 3 e A 1t
3D #TE) AFO, Ff R IRHRAE T — 40l AL B It
3D FTENMFf, AL > N T4 Re R A 4
3] g R ST BRI a4 MRS R ST, Sl TR
FARIUFIE 25 I 1 22 R0 S5 R B[R] () [l A8, 2% Je K
RN GLRIR, BRI 3D FTE) AFO FE&TiE
P RIEME . B T RYE EiL R E E I,
6T FH S5 TR A A R 5 A S 235 R 7 1 (B S R )

Ext LRI R R IE A, EA AFO WFIEA

ACSETE ™ S DRSS AR R, AT RL, JF BB I8 T R4
ARAE AFO BTl fe s D REM s B 22k, 4R T
mIIBERTE, EAMY AFO B KPR, Wl
FFAERRAEOR, IR TR R

3 ENRXTHERARERE

e T A2 R ) LR v BB R A )
AE, HIAVER T IE 25 ] M8 BB R IR 1 T e 75 oK
PEATR, $E0 T IE R A BRI R 2
LI AW 122 04 RS DAFO, AR ShRE
A B, e R E IR RS T BRI
W T AFO LIRESS My, ERN TAEH R T —Fh
R IR IEANE e Ay, R /NER L REAN L, i
1T =258, sl ad I R R FH I 5 4 1) Tlizarov A1 [
ERRPEATREFE , 15 B R ER = R R IR A [ 2 g
U, MXTZEATE R, AR, AP R,
I B T AR & 5 R A i 1) 52 R 45 1) 8, MJRA
Y 2% B S5 AU T RN, R A R D T AT T ekt IR
T £, FFER AFO, [A Ok Z BT
FHIAC B 2 TR RHRIVE AFO., B B 2# R 1 i R BT
FEBARFW, T BRI, ARSI
TORBURETEN, BERT BT TG ShE ok T
IR S SRR A R . R 2
Il PRAFFFE IR, SR FH 420 S OOF 45 A R m AL
VERVENFE AR, A B TIFAG B3 217 D1 68 1Y 1k &2k
B, IR B R IR AFO I IE U FR It
{1, E P 3D FTEN AFO AN, 11 718555
TEAA B F THE . ks E =y, 2
ERANEHG T AR B = e A, 35As Ha IR e
W =4E80dE, SRS CAD #Fmad 3D HHi%
PEANEE—A AFO [ 3D BiRL, JfMR I AR 75 Kk
P 3D FTENH = A, b v IR B AR BOEE A I
B, 455 BN R BRI T S E R S S
BRI X AN PR Artec = ZE I
e, FIAEAE Meshlab #£47 STL SCHAY R H AL 3,
WA A Instep K¢ STL SCPFH640 A STP e, A
Abaqus B A RICEAL, X} AFO #1716 IRt/
Mr, 5505 A A Evol-ve #E4T# $MIEAL 434 , % AFO
MERIZE R HEATAR AL, PR Z RS, WA B
AFO SME, Pl 3D FTERHLITERHI/E A 19 AFO,

MUL TR & B, DRESS # AR M RS AFO
Wit B R 2 R, 5D E R E R AR
() 2 J8 B IOE FH AR R . JE4FE3Rk, AFO JIRgZh
RS EARG A HRE%, HEl AFO WAt 2 A
BOAMTEAR  FHIE A | 3D FTERE AR A4,
FEHEFEI AFO WEFEMEPEM M RERCE , (HXf
AFO #ERIMIE AR L XK, LR HIE
KBTI SCHk 3> . AFO 1R T 2l X R 3t L
M AFO & RURI AR O BEA T, RS 2t



12 (S

T 7

2020 4F 4 H

[ —Fh oy =L
4 BRIXTHEBHNNARAREZR

PR AR 72 i BT A JAN T SR 4
AFO fEBcit Ry, W& 5 —E R AR 5 |
fedt it s, HARSC R HORALEE 3D FTEpHR . =
LB HTEOR . REAUT R | GBI AR SE

4.1 3D ITEIH AR

3D ATEEAR VR BB T B Oy Hemh, R4
& BRL A AR S AR, I B SR AT B 5 Ok i
Wik, AT R R | AR E I E R P 3D
FTED S H ] DU B 7 il B2 IR 5 B8 I B 3 8 22
AG TR, o nT S S8 e B MR OGS R, il o
FEBRSCARERH AL, A AR B AR
LSRR S A 124 IR A AN DRSS O RE s 1 T
3D FHMEAR T S AR | ARTTEA . =4k
BN EORSFLS &, LIS AL i, T+
P77 ah G R 2 M SEWL . 2k, [T ARAE, AR
TEAR, AR R A T

4.2 ZHSENTEAR

=YL BT E AR A 122 R B, N R
FAR, KA ATES AR T B AR B, S804
B AT R A RS AT RIS BRI AR
i, e KRR AR AR Ak 38 sh oy EPY, B
AT S =4 SRS G, ]
HRVFE # L AP s R W] sl i 44200, B A
% 5 B Z BT 4 k) iz i H = 4E 2 A B i
A, FFEAR T RAFA AR, FRES I3 =480 80
AR ge s, R FHBFE iR /D . 2016 473 [E MiniSun
Iy FVBETH R A A BB AL 2 S T P i ——TInsole X
BB, HEROURE TR R L BB AR R 4 X
WAL, = HEP 0 Hr R P& e ol B2
WA et et TR .

4.3 EMMEHEHEAR

HEALIL S FLR AR UBR VR HOR , & — RT3
IR E R TBe, BT EHUEN A, i @
7 ERE L B IR BT vh i 4, BN RERS U] B 1R 6 )
AR B LRI AE AT S5 807 it o 3 ) A o ot
o VR HoRBTZ M T BEY . BRI, HEE
YIZRBED (B PR AL SIS A RL0E B 5t , 57 I8 1 [R] I i
RS I B I SR, AR F AL AR, BAT 4
P REEE . BURTERAE R, TR RS A A
ARk LS P 32 H.

4.4 RHEOFEAR

AL D BAR (BCL) &—Fp AN 5 S5 £ 5K
WA R 40, A LT sh e 2 i fr M5 S K sh iy

HMERBLAS , LIRS IR B i AMLBE B S
BB BCI %L N A Z —, e AR B il
TR AT R AR B I GR . B TR AR S Y
BCI B [ WA [R]85 18 Sh N REIRZS , IFAF S S st
L RS YN xS, AL it SRR 11 S B
TSI, AR IR B A 32 D) AR P, BCT B R
AR, AT, ARG S AW E A, 2
Rt = i B BEAL B R Z —

5 &4

SHBURON” S E 15T s WA ks N i S o
MILiR, WG T BB A 0 R Rt BiE BURE
SRR L R RE B IR A, i
T AFO W—RANM KR, MR =0, HIVEM R s
BeAIRI7 ik b, AR AR s, A5 %
H . SAFO. DAFO. CAFO. Ifiemyas, #4548
AL B AR BT, AR W T B OGP W i 73 i itk
o 3D FTEIEAR . 4B EAR L BRIy
FLEEAR | MALEE 4R G B F B ARAE by B2 7 S A 5%
PP, [FRERT T AFO it RgfFsE 2 b, o] AT
U, YRR ELSR A, BRI R R, A

DL, B REAR 2 OB Y AR B I TS P
SE

[1] SEM%F, ##H;, ANTONIOJEVIC D, %%. Tl 4.0 A

AR A2 45 HL ™ M el & R R SE (D). ) IR 2
Be2=4i, 2019, 39(3): 62-67.
FAN Yu-xuan, HAN Shu-yan, ANTONIOJEVIC D, et
al. Research on the Development Model of China's Re-
habilitation Aids Industrial Park in the Age of Industry
4.0[J]. Journal of Guangzhou Sport University, 2019,
39(3): 62-67.

2] BEmrde. WE TR SEEZMAHI]. PHES
iz, 2019, 37(22): 6-7.

FAN Yu-bo. Rehabilitation Engineering Research and
Innovation of Rehabilitation AIDS[J]. Science & Tech-
nology Review, 2019, 37(22): 6-7.

3] MZER, 7dT, BMH, % BETIBEREN™
ZERTOMARI[T]. B4R, 2018, 39(4): 654-660.
ZHOU Ai-min, SU lJian-ning, YAN Shu-tian, et al.
Product Multi-Image Prediction Model Based on Aes-
thetic Measure of Form[J]. Journal of Graphics, 2018,
39(4): 654-660.

[4] EAE, EH KT QFD/TRIZ HYHRIE F BT (LA
BEIT[I]. AT, 2018, 39(22): 218-224.

WANG Nian-wen, WANG Jian. Innovative Design of
Hot Moxibustion Therapy Apparatus Based on QFD/
TRIZ[J]. Packaging Engineering, 2018, 39(22): 218-224.

[5]1 A, 3D AT EREARRS Toll 7= 5 25 0 52 0 43 4 [J].
U35 TFE, 2019, 40(14): 41-44.

HOU Li-ye. Influence of 3D Printing Technology on



a1 A8l

FAESCAE . BROCTT BT AR BT S0 H AR5 3t J 13

(7]

[10]

[13]

Industrial Product Form[J].
2019, 40(14): 41-44.

%Mﬁ ENLER, AREA. A FEROEHEIE 0 AL 42
PEBE[]. R TR S5IGREE, 2011, 15(21):
3965-3968.

LIN Zhi-wei, WANG Ying-qiu, ZHENG Qun-xiang.
Biological Properties of Orthoses Made of Different
Materials[J]. Journal of Clinical Rehabilitative Tissue
Engineering Research, 2011, 15(21): 3965-3968.

W Es, Wk, Demnig. BURERIE AR ARSI
SR i A e IS D 0 A8 02 20 D e B 3 T UL H 1R Y 5
W[I]. HEEEE, 2019, 34(6): 287-290.

DAI Luo-luo, ZHANG Xi, RAO GAO-feng. Effects of
Ankle-Foot Orthosis Assisted Proprioceptive Training

Packaging Engineering,

on Motor Function and Surface Electromyography
Stroke Patients with hemiplegia[J]. Chinese Journal of
Rehabilitation, 2019, 34(6): 287-290.

@%%,%@ﬁ W, . REBIE SR 5
BB BUR[J]. B W B2 HERE, 2019, 19(4):
794-797.

SHAO Jing-jiao, TAO Yu-bo, PAN Ling, et al. Applica-
tion Status of Design and Materials of Rehabilitation
Orthotics[J]. Progress in Modern Biomedicine, 2019,
19(4): 794-797.

TR, BRI G B BRI A U A 2 BT 0]
5528k, 2016, 22(6): 737-740.
FANG Xin. Analysis on Medical Device Supervision of
Orthoses[J]. Chinese Journal of Rehabilitation Theory
and Practice, 2016, 22(6): 737-740.

- P E R B

PG, RIEST. BRLBTIE AR RN LB s B R P
IS JFEVRIT 5 HE (7], A A 0T 3 27 =2 4T (1 SR B 2 i),

2017, 33(3): 102-108.

LI Wei, WU Yan-dan. Research Progress in Application
of Ankle Foot Orthosis in Sports Rehabilitation of Chil-
dren with Cerebral Palsy[J]. Journal Of Fujian Normal
University (Natural Science Edition), 2017, 33(3): 102-108.
sI7 22, AP ERREIE g R BUIR 5 BT S []
FHE G175 B, 2019(3): 100-101.

ZHANG Fang-lan, SHAO Shuai. Development and De-
sign of Ankle Foot Orthotic[J]. Technology Innovation
and Application, 2019(3): 100-101.
SRR WA TE B A R RE AR I
T4, 2019, 37(22): 51-59.

ZHANG Xiao-yu. Advances in Intelligent Technology
of Paraplegic Walking Orthotics[J]. Science & Tech-
nology Review, 2019, 37(22): 51-59.

WRERE, T, Brrdh, S shiE 2 AP AR AL
A IH[I]. HUAE TR, 2015, 51(21): 33-41.
CHEN Dian-sheng, NING Meng, RUAN Zi-zhe, et al.
Mechanism Design and Optimization for Electric Re-

JE[N]. B

ciprocating Gait Orthoses[J]. Journal of Mechanical
Engineering, 2015, 51(21): 33-41.

AR, WRAril, B, . BREBTIE AR TE I A
MR, R, 2019, 34(2): 98-100.

LI Peng-cheng, CHEN Qi-gang, GENG Chun-mei, et al.
Application of Ankle Foot Orthotics in Cerebral Apo-

[15]

[16] 43

[17]

[18]

[19]

[20]

[21]

[22]

(23]

plexy[J]. Chinese Journal of Rehabilitation, 2019, 34(2):
98-100.

FAESC, 8. JETEMIZE5IF0 09 3h S ER 2 BT &%
BT BEE[I]. HURIET, 2019, 36(5): 139-144.
WANG Nian-wen, WANG lJian. Design and Evaluation
of Dynamic Ankle-foot Orthosis Based on Fuzzy Com-
prehensive Evaluation[J]. Journal of Machine Design,
2019, 36(5): 139-144.

&, B, RIR. TR TR AR B
MR ARE R THT]. 42 T/, 2018, 39(2): 160-165.
BI Yi-fei, WANG Nian-wen, ZHU Yi-wu Form Design
of Accompany Robot for the Elderly Based on Kansei
Engineering|[J]. 2018, 39(2):
160-165.

VR, RMH, JUE R, A A b O RE I AR
SRR M R AR AR A P[] I?E,/\I&
5%, 2015, 19(30): 4887-4891.

XIN Yu-fu, RONG Shan-shan, YOU Ai-min, et al. Brace
Materials for Patients with Post-stroke Hemiplegia:
Categories and Biocompatibility[J]. Chinese Journal of
Tissue Engineering Research, 2015, 19(30): 4887-4891.

Packaging Engineering,

%ﬂ%,wﬁ% TR i AR T T AR BRI A
BT AR (CL. 5 = b st I PR R S 18 3R SCER IR,
2009.

ZHANG Shao-hua, LIU Jin-song, WANG Lin. Design
and Manufacture a Carbon Fiber Ankle-foot Ortho-
sis[C]. The 3rd Beijing International Forum on Reha-
bilitation, 2009.
BRSE, W7, BRI G I R L A AT 8 5
W[J]. R R 4R, 2008, 23(2): 175.
HUANG Hong-liang, HUANG Fang. Effect of Ankle
Foot Orthotics on Walking Cycle in Children with Cerebral
Palsy[J]. Chinese Journal of Rehabilitation Medicine,
2008, 23(2): 175.
ENG J J, PIERRYNOWSKI M R. Effect of Foot Or-
thotics on the Kinematics of the Knee Joint[J]. Journal
of Biomechanics, 1989, 22(10): 1007.
ERE, WEK, Fk, & R T T gh AR
AT R A A IR R B (7], B 22U T R
5%, 2017, 21(11): 1730-1736.
WANG Yun-xia, RAN Chun-feng, TANG Ying, et al.
Clinical Application of the Computer-aided Movable
and Measurable Ankle-foot Orthosis[J]. Chinese Journal
of Tissue Engineering Research, 2017, 21(11): 1730-1736.
XI52. BT 3D FTENEORA R f B et
BHEACFE RERIERTIE[D]. T 7 ERRAE, 2019.
LIU Zhen. Research on Digital Design, Material Opti-
mization and Intelligent Manufacturing of Rehabilita-
tion Aids Based on 3D Printing Technology[D].
Guangzhou: Southern Medical University, 2019.
PRy, —Fiokr B2 T BT a8 i BB B [J]. ALK
i1, 2016, 33(10): 113-115.
CHEN Xiang. Innovation Design of a Kind of New Or-
thoses for Foot Drop[J]. Journal of Machine Design,
2016, 33(10): 113-115.

(T 42 50)



42 fl % TR 2020 4 4 H
ZUO Mei-yun. Connotation and Model of Smart Elderly A, 2019, 40(4): 92-96.
Care[M]. Beijing: Tsinghua University Press, 2018. GAO Ying. Innovation Path of Experience Value in
B] RE&R, 5%, T FEERXFEERENEE — Service Design[J]. New Art, 2019, 40(4): 92-96.
DA R LA [I]. BT R4S, 2018(3): 42-44. [8] KUMAR K D, REDDY P K, REDDY P B, et al. Im-
WU lJin-liang, MA Ling, WANG Wei. Construction of proving the Performance of Collaborative Filtering with
Smart Home Pension System: from the Perspective of Category-Specific Neighborhood[C]. Asian Conference
Demand[J]. Electronic Commerce, 2018(3): 42-44. on Intelligent Information and Database Systems, 2016.
[4] SAPCI A H. Innovative Assisted Living Tools, Remote 91 AN, Z=FF. X eI E RS R G =5 0],
Monitoring Technologies, Artificial Intelligence-Driven HLF 55, 2015(4): 82-89.
Solutions, and Robotic Systems for Aging Societies: SHI Gang, LI Zi-ping. Construction of Community In-
Systematic Review[J]. IMIR Aging, 2019, 2(2): 15429. telligent Pension Service System[J]. E-Government,
[5] K. & MRS 3 TR, 2019, 40(10): 2015(4): 82-89.
37-51. [10] XUAFAE, VeMEA, faf AAT. SR & S ke U8 1Y
HU Fei. Definition of “Service Design”[J]. Packaging N FHBUIR A RS [T]. A3 TR, 2020, 41(2): 13-20.
Engineering, 2019, 40(10): 37-51. LIU Meng-fei, LING Ya-li, HE Ren-ke. Application Status
[6] POLAINE A, LAVRANS L, BEN R. Service Design: and Prospects of Implicit Interaction in the Field of
from Insight to Implementation[M]. Louis Rosenfeld, 2013. Smart Pension[J]. Packaging Engineering, 2020, 41(2):
(70 FEL Mg B b RS 1 BB B R B S [0). 7 13-20.
(R3S 13 10) Current Status and Future Developments[J]. Rehabilita-
[24] XI7E, WA, 2/, % AT BRI 2 3D tion Medicine, 2017, 27(3): 1-4.
FTENWFSE[I). P EBREE BE2E 2Rk, 2017, 32(8): 874-878. [29] Z=MH, R, ZM =, F. 4L 0TERESRE
LIU Zhen, ZHANG Pan-de, RONG Xiao-chuan, et al. A PRI R, PR Bk, 2018, 33(7): 874-877.
Study of 3D Printing for Stroke Patients Specific An- LI Yang, SONG Yu, JIANG Shu-yun, et al. Application
kle-foot Orthoses[J]. Chinese Journal of Rehabilitation of Three Dimensional Gait Analysis Technique in Or-
Medicine, 2017, 32(8): 874-878. thotics[J]. Chinese Journal of Rehabilitation Medicine,
[25] ZEHE, XUBE, 400, HT I A RS0 2 4 HEAL A i 2018, 33(7): 874-877.
SHUL. (% T E. 2018, 30(20): 152-155, [(30] BB, BB, . LT VR HORM M
LI Hui, LIU Qi, LI Jian. Design of Elderly Rehabilita- BT[] B TR, 2017, 38(24): 137-141.
tion Aids Based on Morphological Experience[J]. Pack- LYU Ping, YANG Peng-fei, LI Xu. Virtual Museum In-
aging Engineering, 2018, 39(20): 152-158. teraction Design Research Based on VR Technology[J].
[26] 4REEHE, S HIT, WIHF, 2. 3D FTENHARLEBE TR Packaging Engineering, 2017, 38(24): 137-141.
ST, SIS, 2010, 43(d): 279281, (311 BERIMK, BUZS. WHLE 1 12 A o -0 A B AL g
Z0OU Qu-chao, JIN Jin-jiang, HUANG Tian-hai, et al. FHERE]. vh R e 5 568, 2017, 23(1): 23-26.
Research Progress of 3D Printing Technology in Medi- CHEN Shu-geng, JIA Jie. Application of Brain-computer
cal Field[J]. Chinese Journal of Medical Instrumenta- Interface in Rehabilitation of Hand Function after Stroke
tion, 2019, 43(4): 279-281. (Review)[J]. Chinese Journal of Rehabilitation Theory
(271 E5, KB REREHIE A% S LAY ) 5wk 58 R[] and Practice, 2017, 23(1): 23-26.
B SR, 2019, 37(22): 60-68. [32] #F, MR, MHOY, & EFRILRGB GRS
WANG Yan, ZHANG Ming. Biomechanics of orthoses Tt TR, R A R S TR AR, 2016, 35(1):
of the foot and ankle[J]. Science & Technology Review, 20-30.
2019, 37(22): 60-68. XIE Ping, CHEN Ying-ya, HAO Yan-biao, et al. Multi-
(28] WEF. =AM HARNIRSE &IBD). HEE2E modal Fusion of EEG and EMG Signals for a Hybrid

#, 2017, 27(3): 1-4.
ZHANG Yan-xin. Three-dimensional Gait Analysis:

BCI[J]. Chinese Journal of Biomedical Engineering,
2016, 35(1): 20-30.



