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ALGORITHMIZATION AND MODELING OF TRAJECTORY PROBLEMS
FOR MECHOTRONIC SYSTEMS ON THE MECHANISMS
OF PARALLEL KINEMATICS

V.U. Kuzniatsou

Mechatronic systems find a big application in different technical spheres, including
instrument producing, electronic machine producing and also in radar and navigation

systems, where high resolution by positioning of linear and angular coordinate displace-
ments is require [1]. Wherein the problem of controlling was formulated as the problem of
creating a controlled multi-coordinate motion with a given law of velocity on the trajectory
and ultimately was reduced to finding the control coefficients of the differential system:

T = Uu(t)l' + Ulg(t)y + ulg(t)z,

y = U921 (t)x -+ UQQ(f)?/ + Ugg(t)z,
z = u31(t)x + u32(t)y + U33<t>2, (1)

describing the state space of a multi-axis system with speed.

Since the system (1) satisfies the existence and uniqueness theorem and has an iden-
tically zero solution, none of its phase curves [ can pass through the origin, that is, the
coordinate condition must be satisfied:

X2 +Y2t) + Z%(t) #0, W, (2)

where X (t), Y (t), Z(t)— functions, specifying the law of motion points.

If not impose any additional restrictions on the matrix of coefficients of system (2) in
advance, for any curve [ not passing through the origin, we can determine the coefficients
w;i(t), 4,7 =1,2,3, of system (2) immediately and in general form, so that [ it is its phase
curve. Indeed, given the expression (2) and denoting

D = X?(t) + Y2(t) + Z2(t),

finally get:
() = XOXO - YOX ) - 20X,
() = KOO - 2 XOXO gy = 20X
() = X020 -y - YOZE -y 2020, ®)

where vector-function [X(¢),Y (t), Z(t)]* will be the solution of the system (1).



OnextponHas dubnuoreka benopyccko-Poccuiickoro yHuBepcureTa

http://e.biblio.bru.by/

Jnddepennunaibabie ypaBHEHUST U UX TPUI0KEHUST 107

Thus, we have obtained control functions in the form of coefficients w;;(t) for the
implementation of which the control system ensures spatial motion with a given speed law.

The control system of a multi-axis mechatronic system with a multi-axis drive consists
of the required number of single-axis electromagnetic modules of linear and rotary types.
It integrates all autonomously controlled electromagnetic motion modules with a special
controller with a top level control from a personal computer into one control system. In
this case, to simulate the control system for the drive of the mechatronic displacement
system, it is sufficient to create a mathematical and computer model of control of one of
the independent modules.

Based on this algorithm, a software module was developed in the MATLAB environ-
ment using Simulink tools for coordinate control systems in three-dimensional space of
mechatronic systems on reconfigurable mechanisms of parallel kinematics.
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