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ABSTRACT

This paper presents the method to eliminate the constraint reaction in the Lagrange multiplier
form equation of motion by using a generalized coordinate driveder from the velocity constraint
equation. This method introduces a matrix method by considering the m dimensional space
spanned by the rows of the constraint jacobian matrix. The orthogonal vectars defining the con-
straint manifold are projected to null vectors by the tangential vectors defined on the constraint
manifold. Therefore the orthogonal projection matrix is defined by the tangential vectors. For cor-
recting the generalized position coordinate, the optimization problem is formulated. And this cor-
rection process is analyzed by the quasi Newton method. Finally this method 1s verified through 3

dimensional vehicle model.

# 0 7}44-0] : Orthogonal projection matrix(2 @598 &), Constraint reaction( 418 ), Gener-
alized coordinate( 2 ¥tztE), Constraint manifold(T&z7 FA ), Kinematic con-
straint( 7] 783 3£ %7), Driving constraint(7-&7£24)

71 & 4 9 n . Number of generalized coordinates
m : Number of constraint equations
q : Generalized coordinates M : Inertial matrix in terms of Cartesian co-
. Independent coordinates _ ordinates
: Dependent coordinates M : Inertial matrix in terms of relative coor-

dinates

* p57|sdTY AEAEATA @ : Generalized force in terms of Cartesian

* Aag, sk g FErA g Ty coordinates
=+ 239, st gtw 7)A e : Generalized force in terms of relative co-

o,
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ordinates

B : Velocity transformation matrix

@, : Jacobian matrix in terms of Cartesian
coordiantes

@, : Jacobian matrix in terms of independent
coordinates

@, : Jacobian matrix in terms of dependent
coordinates

@; . Orthogonal projection matrix
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Table 1 Comparison of CPU Time between

Program and ADAMS
"~ CPU Time (Sec.)
Suggested Algorithm 15.45
ADAMS 42.291
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