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An inverse dynamic model of lower limbs is presented to calculate joint moments during gait. The model is composed of 4

segments with 3 translational joints and 12 revolute joints. The inverse dynamic method is based on Newton-Euler formalism. Kinematic data
are obtained from 3 dimensional trajectories of markers collected by a motion analysis system. External forces applied on the foot are
measured synchronously using force plate. The use of developed model makes it possible to calculate joint moments for variation of

parameters.
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Fig. 1. Marker attachment for the symmetric model
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Fig. 2. Additive mass and marker attachment for the
asymmetric model
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Fig. 6. Left hip moment in flexion/extension for the symmetric
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Measurement and

2 =
Nomenclature
B, : angular velocity of joint i
‘w; angular velocity of mass i with respect to coordinate{i}
"@, : angular acceleration of mass i with respect to
coordinatefi}

v, : linear velocity of mass i with respect to coordinate{i}
“9; : linear acceleration of mass i with respect to
coordinatefi}

i Ue; : linear acceleration of COM(center of mass) of mass i

i+1R ¢ rotation matrix of coordinatefi +1} with respect to
coordinatef{i}

Py, : position vector from {i} origin to {i+1} origin with
respect to {i}

F; : force acting at the COM(center of mass) of mass i

'N; : moment acting at the mass i

'f; : force exerted on mass i with respect to coordinatefi}
m; : moment exerted on mass i with respect to
coordinatei}

7; : scalar magnitude of force or moment

® : vector cross product

Outward iterations i : 0—14

My, =""Rw;+ 8;,,[00 117 for revolute

My =0 for translational
e =R 0+ T I Re® 8, [00117+ 6,,,[001]7 for revolute
Hla =R o, for translational

oy, =R P + 0®('w® P )+ ' v;) for revolute

Ty =R QP+ 0®(0®P )+ T v)

+27* 1w, @ d;, 1000107+ @, (00117 for translational

S
Ve, i

i+l i+1 i+l i+l itl vl
@i+ ® Pe + ‘”i+1®( ;& Pc,.,)+ T
i+1 _ it1 ¢
Fipy=m;y Veiyg
-1 - C. i+1 i+1 C.. i+1
TN = LT it T e @7 L T ey

Inward iterations i : 15—1

if{: §+1Riﬂf{+l+ in'

= N+ R i + Pe®F + Py ®L R
o= "mll00 117

At the inward iteration for i=15, 16][ 16 is not defined
at the outward iteration.

16 . . .
fig is the ground reaction forces measured with
force plate.
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