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Hao Jiafu
Jinzhong University, Department of Economic Management, Jinzhong City, Shanxi Province 030600
[Abstract] In recent years, the research of exoskeleton technology has become a hot direction of robot research.
The study of exoskeleton technology is based on the imitation of the physiological structure of the human body,
forming wearable and assisting movement. Among them, the exoskeleton technology is also applied in the field
of the elderly walking assistance, which will improve the lower limb exercise ability of the elderly, and is a new
direction for the research of the walking assistance device for the elderly. However, how to realize the
integration of the exoskeleton and the wearer's human body is a big problem facing the industry. In this regard,

this paper proposes to optimize the adjustable of the exoskeleton, improve the protection device of the knee

joint, and make the basic structural innovation for the integration of the exoskeleton and the human body.

[Key words] exoskeleton, bionics, structural design

—. &t

LIRS s E X

111 W5t

MBS BRI ST R 58 HLAE 20 140 60 R4 O IR 7E 4 H 0
WHHTOITE, B LR s Ee s, Ieigie kR
Sk JE TP, T b N B N R B R T AT, S A
BRI J 2R NATE A TR, #kiz%s, Bl
IERAE SR R o, 4as ) B L R i R B T T FA

ARG S — R, FEE O B RS YR
PERIBE RIS . T BB R AT (3, AT TR X R A
FI R INREIE] T L A2 .

F—J71H, 2021.05. 11 FEAA T8GR D% A1) 4
B, REIARABCY 141178 JT A . A E—R AN DAL,
FRERN DA E B NG . R %R AT 40 Buk )
2025 FFAETEME 3 14, 2033 FESME 4 124, TN, £ 2070 4F 2 17,
RER—-HRHA FZENDEEKMER. B RS
R, N R TR (& R ] I — B, T AN R
RBAY AL B AT F 3R e, n] DA B S 93 1 kAT
REE Ik

L. 2 FEANE RIS B LEL 4T

By AN ER AL NAE B R 255 T AR AE, AR LR
b R AR A S SO TR AT ST, AR
JREEXAMET BRI DAL BT SR R R SCRF . AR TR M
ML, R RIS shHLBLBEAT Bea e 7 AT, SN B A 4K
Mg sl R .

L 2. 1T NN B iR s sh L

LA e Sy SR A IS s sl I AR T, AT
PUR e S BER R 5y DRI B i O RS sk A& ey 3K, ko
Tizah Rz,

L2.2 NMETNRENLA, A Koz sh e

NAEAT R, MR IR, ROHY LU ABROGHT 1Y
BRI, HIBFEE T UL U, SN AR
FEF LK UL e e &7 5Kz 8l A S A O i & O 1T I
2, SERATAE.

FIRAE RSB T WU B A DDERFALA K R UL B
O INIZ S LI EFF L .

L 2.3 NED 4T

BT RNATIBNUA, B EEsh o4, 2200 A
L AHAT GG AT LAAE S AR HE S 5 IR S SR 13
R, CMESCHUAME S R IR AR 1L

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 149



Journal of Project Management

LIRS
FALeN T HeMmA 1.062023 4
SCERA: B PIE (ISSN) = 2737-4580(P) / 2737-4599(0)

WS RROIRISTT, M = A R NGk . LT
BHET AR LS R B B 2 Nt LA S AL
HO LA A g

K1-8 AR

BEAENATELFE T, S8 — BN LK 2
W Thpe R RAAE A 50-75%, R4 0. 14)/ke HIRE &
SRR  Th 2RISR A= 7E D3 J 3] 35-50%. Wi 0. 12] /kg,
T A 3 K R JUL 1A L 4 K ST o

Z. THESMEREWZITRIFFNZZEEE

2. 1 FIAMT B g it 5 &

AN BRI G BT, 3T DA R ML SR fr 3
it L, AR, ST, OG AL ER AT
VLT A RIE 3h 41, 39y e 1 B il

NIEAME B S HE SR LR

BRERTERRIT

IREhEEE

SR RE

BRERSE T

NS R AR B AT E R .

2100

()

M 2-1 FREAME# SRR

2. 2 et

A A8 ST BT LA LA A«

B LR MIZE)h &=, TR = AR E N EKE), &
BUGHEOCTAR G 3 1 EEBRIR O A 3 A5 1 H B2 19 e
BRSNS YRR — RGBT, A 3 A~
HHEE O T B A — b, DURIESME #-5 AR E B
s

IS 1D ] R P A IR g, RS 6 Pl AR DG 1 0 5
YesE, AT S B A T Y

BARERT

.
L

LG 1Y (10 N ANt L TR AT [ P B 95 g — g e
TR, AN AR 2 R8T T, A A 1 R e e 45
AL

P AMEIR 52 55 A SN BE e 2 a5 — 1k, T iz 2l
(T E T N AN IERHBL, AN M0k . J2 45° 4
30°

JEAH BT AN R IR EARIE, e P 2 TR
AN 10mm, L5 EOCTHL A IR AR ) .
G T BT B AR LU S A Bl R A A ]

2. 3 B

MANARKIZE 2520 W p T S, IS8 Bl ] LAEAT J 1 L &
R [ TR ELA R AME IR A LT AR /I AR SR BN B
2%, PFTUAEATIEOCT I B AL 8 e s g . k5
ARG T b [ b ) 0 e S SR SEBLA M % 1) e iz 3o I
U AERBOHTBETHI, JEBCH T AT BLURLR ORI o (K 47 i 22
PABEORZEAT [ o

150 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Journal of Project Management

LIRS
FALeN T HeMmA 1.062023 4
SCERA: B PIE (ISSN) = 2737-4580(P) / 2737-4599(0)

2 TS IR 2

()

BXDRERES
.

LN
.| —

BEXTS

RS

2. 4 BT

LBERRL, BT 3 AL, AL /N
ShR/ WS = ANTT [ RiE 5l . JLETRIBETE OGR4,
MR 3 A RO AE R, BB b, HerP R
ANAMAC AT AT IERT LA SR SE B o

BRI BT, f B R AT A s 8l LS A
WIRANIEIZ S, BRI IR N SMEIE Bl /N7 2338 RO 19 52 K
SENEDL, AEBTE R R .

kst

2.5 Wz 7k
Hara] (g Sk h X 2T myLIKsh, WRIKS),
AEIRS) =M 70, AR 1T B RS M AL SE At

TR RS IR O S B

I : S
AR s Jal FEHL
Wi gt m, wAE fe T 26, WR|BLEEX 28

i, ATSEBLICAR R, (o SR, Aok, MR AU

e ik i
SEMITRI R, ToVs Y,

@mmﬁgﬁﬁ$;?$< B, Bk, | HAL-5

) S e Kk

AT = APES
SR A, A, EReRi iR
TR, WIBT K P, PERREZE, XERS AT,

R
Lliez)

] i LA B o i, kR
ezl SRR R, R,
YR |

B R T A R IR B I BRSO B S PERE L, Mt AR
I AR, AT DA 2 90 3 7R A B At v (1 DT IR Bl R T R
Ko HWHHIRKSIGRABRAE T, K5, HKsh, B
AN, AHAHBR SRS, TRl Rk Ea b, Bkl
3, TR H R TR A AR ERIGETEE T, &P rmpLIRE).

2. 6 WRzh ARk e

HR A 2 TR AR D 25 J8 3 45 DG 1 19 0 R DL B TR F 1)
3T, Gl TR BT A R I AL, SEBREEOCTT, MG
WHIIKED, R TR R R,

KAy ) REERIES Rk
RS AT 16. 01 40. 5
JEHE A 35.3 87.0
WO AT 7.03 60.0
JEHE B 16. 23 84. 7
9 () [/ PH1 1.7 mis

Stance phase

Toe-off Swing phase’

0 20 40 60 80 100
Gait cycle (%)
2
(a) pa1t -—-1.7 m/s|
i —1.3mis
1.5 W 0.8 mis

1
i
L
i
H
S
I
i
il
i
i

05
Toe-off Swing phase|

0

05
o 20 20 80 80 100

Gait cycle (%)

Ik, MKt BLEEX X HANLIR S ol 15 7e2bAT i 2,
ST PRAR T 1)y, PR DO 1TV, 2% 21%,
RGN RN T L s 8O 5, Kb R TR 320
T IR RS ) RV T o BSOS BT 75 B T2y 81W. Horh g H
R 1.7W, SR 9. 5%,

TR R AT BSOS, ks LU AT 545
H, BB -

P
P oo~ 60U o
Pty =~ — X 100% = 770 x 100% =~ 761
P,
BT 7.03
Py = 100% = X 100% =~ 74W
ey up” % 9.5% &

(R FEATLSY S BR800 5 T AN T 76,
=. THMNER=_ERBE
3.1 =HEREAY T by

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.

151



Journal of Project Management

LIRS
FALeN T HeMmA 1.062023 4
YEHA W FIS SSN) @ 2737-4580(P) / 2737-4599(0)

MWEOCHT, BRI, BRICT BT BT [ AAIE R
JE ) E3EAT I

Z: B B A ARAER ARUE (GB10000-88) , AA&RAME R ~Fn
‘F%o 191

WRITH | S | A | K | BRI ORBRK | DR K

P

1543 | 44 279 206 413 324

1583 | 48 289 216 428 338

1604 | 50 294 220 436 344

5
1678 | 59 313 237 465 369
1754 | 70 333 253 496 396
1775 75 338 258 505 403
1449 | 39 252 185 387 300
1484 | 42 262 193 402 313
& 1503 | 44 267 198 410 319

1570 | 52 284 213 438 344

1640 | 63 303 229 467 370

1659 | 66 312 234 476 375

B ERAEH, 1E% 5 AN KK EAE 413-505mm 2[4,
AN B RS 324-403mm 2 ], BUCPI4 5, =4Edieh,
KR BE N B H 460mm, /DRRCEEA 360mm. ettt T 54
HIRT, 2o A RS AT AR A KR TS 2 430mm, /MR8 4 330mm.

3.2 TSN g = e 4

AN BB TR = 4 4 R 2R T 1 S e G ) = B R
i/ AN/ W ANE, RIS, BRI = A HEiEsh4l
Bo FHBEICHT ST Z MK B R A 460mm,  JREOCTT  BE
T 2 R] f PR 25K 360mm.

SEREI = eI BT

Bz

3.3 Ak 4 RTE

TEN P £ LB —

3.4 AR N

A, SV BRI N IR T R B B, AT
B O A NAE B AR T i TR S L R R
TCIFATENE L. e EER, TR, G R .
() B et AT DA SFe 35 B A0 e W A T RT3 PR R 52 U1

M\ l%\gl:!l:

4.1 AR S8

4.1.1 iR

AN I S IE BRI T R A, 7E R AUt 5 th
AN CHR SRR B B TR 2 R B Rk, 224
NI SRR T — AN EE RS

P b L R S R A o, BRI T T B 65
% UL E2AE ARG B B R, AR B s, R R4
KL 4000 2 7 EFANER D RAE—REARE, i

2 EAER R,

AEE) H bR B AN BRI S50, 2 T RETE N A A
HIIE3)

E T 1AL

MM BRI T 5, 7 1 LS Y AMIF R BIUIRBEAT T 4
Mr5 e, AVERRIOIT ST BRI SRR A DU, (HE IR E
KRBT S, NHTE) o S ARREE SIS &
HAT T o001 NEBshN, EFimEioety, Boeyy, Mk
YefE NI IEHATE S IE5).

4.1.2 BB A

TEBESN AL, RA T RSt BRI ERAL )
B, DMIARIER, FIMrRER.

FEREIRHI AL, 7RI TR —ANEE LT, FETFRY
WSS RSN, FERETTI, 30T R LA 45 AR P R A R
HERIZUSBESL R, ATb xR s iR A .

BRI SRR 3 Bt EEM Sk, ESETY Ab R
T HBIWARRER SN, B AR R BT EB )4,
T B eI B R A

4.2 WU S A5 R

AMEEERIRE Y, ERRATE IR R, B AL
W, AEREAT AN B IR FT AT, B DX AN B R AR S e k)
IR NG e 2 20 o #0871 IABE U1 SEL B DI T e (O A v e
B J5 R B B AR e — D IR S AL FE . LT
BT 3 A MR, QT R A/ N AR/ A A
TG AR — TR R kiR . AR AR (BT 9 BUAE T
YRS IHERE, OGS T AN BTN, 76— L el T Mg
BREAR BRI, RN T R R R R .

5% 3CHK]

II#MER, ®EDATERAEIAKIEENZ [J] 3
R#|E T, 2019, 3: 154-161.

RlEfE s FREREAMEEIR (—) 0 ATEXA
o [J] #EA&H 0, 2018.

BIEZ4%HR. $tRhce2BADEENHR (&=
£ ) .2021.05.11

41 A EFE; K&, %, i, £4F& . 4
FRBANBAFEIREG AT [J] FREEF
%.2016.10; 99-104

[SIHL, RHEAE, BB, shE LS A A5 Bk R R
F#e [J] EyF L A%K4%, 2015.1; 104-107

(I B, BEF; EXH. AKTEMTBEINEANL
BRFwS A [J] . ILBAFALE M, 2009.6; 28-32

VIKkE, 8, Kk, & REATHEREMK
TEHE [J] REAAFF®R, 2019.1; 59-63

(81K ik &, 2 % .8 1 N T BANE S AL 5 447 D ]
FEM AF 2012.3; 10-14

O, MEE B A BTG EEHXT [D] B
A k2 2018.10.33-35

[101# E i, & AR TR AN E Bt 5 E a4 [J].
R 545 B % 9R.2008.17.4756—4759.4766

HETFH: KXF 2022 FEF FF I AF A0 FH Ak
ZWME (MELH . BRE, ME LK. HWAH, MER
5:202210121026) h L MEF R R R, 3% EAR AT R KB,

YEZ A AR (2002— ), B, Wik, NEEH B
g A, THEIREGFAEIERZFE 2020 02 FEAR A

152 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



