http://mme.modares.ac.ir

Jols g3y Allio o ) ele dlze 3:—777
/AN dlps Fo)ls 9 : Q S (i g |: l ’ o z =
A¥/¥/A Soredy G gﬁ 9 oS I I@ @Jﬂﬁ m\l@@ E ='.|; =

AP/7/¥ gl »S adl)l :—.’_«» " -:’

B-M 4o o A oslesis ¥ 095 AFAY 3T

b by ofy iduily gz ng JWad S8 ol o S
S dw (Sl d Jowo 3 (5 50 50

TSI ST slass Jad e L8 ulas Nl ke e

Olal (letsl gaio oKasls (Sl pwdige 51550 (ggeiils )
ool (ol siaio olKails (« SlSe cwigen lobiul -Y

S lggm 090 olKizils (SlSle  gusiigen Sl ¥
fattah@cc.iut.ac.ir ATVOPAYINY iy Ggais ool #

o] Jds a1 095 035 ol Ul a5 o3 sl Ty 038, ol idenls g bt 3551 o (b lie nl s —euuSy
Sty S sl b 5 S ot ) 5 S g ol S S s o 3 55, ol (s o et 3 Sl 3 et
o 5 o0 Koo adlh 0t aigy i) 55 ol il o 5ot 5 1) el 536, o g5 gl Bam b 28, ol 5 ol ol Lo
slacl &S, 5 55505 b gLl Gyl gom aw (Sealos celis Joo G i) ol baggjluaneds wilge Jlill slaplll sl
Joe ool oas iy o (g5luarge b Jo b o P bl el rizman il Jees iy 8 oly e 0 acmly
Sblie Callas slo loges 4y S sloyljee oo digy gloj o a5 W20 0 L (giluand mls el cod Zl sl by e (Saliyo
S el e S5kl (2855 g ) O gllae S5 52 a5 Sl 3B Jled 8 dingy alowg g 009 o33

il Saalizd oo Jlab e 51558, ol (S (slaplyg 18 Slguds

Design of a novel passive pelvic orthosis for gait
rehabilitation using 3D dynamic model
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Abstract- In this paper, the design of a novel gait rehabilitation passive orthosis to training the people who lost their
walking ability due to neurological injuries, such as spinal cord injury and stroke is proposed. As known, the
movements of pelvis play an important role in balance and propulsion during a gait cycle. In this research, a passive
orthosis to assist the motion of pelvis of gait patients for regaining their initial walking pattern is presented and
simulated. This optimized pelvic device is un-motorized and contains only passive elements. The simulations are based
on presentation of a proper 3D dynamic model of human body by focusing on motions of lower legs during gait on
treadmill. Also, structural parameters of orthosis are derived during solution of optimization problem defined on related
dynamic model. The simulation results show optimized time trajectories of pelvic rotations are close to corresponding
desired diagrams and optimum passive device can create the desired motion of pelvis without any effort from subject.
Keywords: Pelvic Rotations, Gait, Passive Orthosis, Dynamic Model, Optimization.
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5. Active

6. Frontal plane

7. Transverse plane
8. Actuator

9. Passive
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1. Rehabilitation
2. Swing leg

3. Stance leg

4. Orthosis
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2. Double Supportphase

Y

ol 5o asle bl 5l eslatul 4 (gt bled olles g oog
5 oad gy Jlil Glagledl 5l o oS5 G Geiod
SL g dgete Baa b (S (5> S5 by S (A
b ooy oyl ol 00 @] abogyye oylyloss o538, o, (555!
Mg oo clie slasliss 5 gy Jlasl 9 oS 4 Jla]
I e L e Y e e
Gl sl gla>lhb b anlio ;o 55l pald ) o
W)l (Solatw sl bpo (Son o8 X inyly
Seels Joo Sy Al (e golerin Judpe Ak
5 adl adbige 28 oly (e 0 e S, Gl gam
aSomly slael (S5, Jolow p (Lol 55505 oud il Jow
oS Cel (g (o oGBS ol 50l oo S g Lol Jelt
L glejen ik (So5d g (owain slayel )l (loange b
G 6N S e Je e Sl SYoles >
ot oo e Gl o5 il G o osllas e
S35 2 Ry oy e )3 358 03) (e 093 Jloy
e (IS el iogd Seap b e Ml Sjge 4 Jued 5
).,)T b 5o ead esliul gileaige onl alie aid,
3 andl sl e oad @)l [A] o a5 bl Jd e odg
Gl opdle wyzse Gl Sz 4 ary b ol dlis
Aog:po (ot Wlas > 3l 5 5550 San i S,
b B ains Sl Sl g g )l ol So @l el
sl 4 Jsd JB g ool atp @l 4 pliws Sue
ouds &1yl (6,955 Ayl IS L anslie jo pioren Cunl oo,
b o s Jae 1] s g by
5 aoml glasl @ly goam aw S oS 285
S Do 4 45 5) clo e S K3 4l S (g3l
@lad oS alaaMe b (4 Gl skl ) slabi g2 S
S 08 0 0ly Jaie 385 CamBse e p33) 5 s O
2 ezed Sewl ol wil)) CoaBly 4 S Suoy g S elS
a5 b slasl &S lp gl e oty Gadow
59 O3 0ad 485 A )3 0ad 03] (e SO 4y e )5
S oslitul b b wslas (glsps byl 3 o5 b
o8ilejl 51 oS Jloy el mamo 533, o, gsS leSlbl
Sesloiew Sl 655,10 L wosd 5 5laen (38 ol U]

1. Foot
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1. Interface
2. Trial and Error
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1. Anthropometry
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3. Tilt
4. Obliquity
5. Rotation
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1. Singular points
2. Single support phase
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1. Anterior Superior lliac Spines (ASISs)
2. Posterior Superior lliac Spines (PSISs)
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1. Modified Helen Hayes (MHH) Model
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1. Hip Joint Center (HJC)
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1. Genetic Algorithm
2. Fmincon
3. MATLAB
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