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Pole Placement Control of Robot Based-On j(cceleraﬁon Sensor

LIU Deman and LIU Zofgfu
(Depertment of Autamatc Control, Northeastern Umverlﬂy - Shenyang, 110006, PRC)
WU Chendony
(Department of Antomatic Control, Shenyang Archrtectural and (gl Enginoering Instuute = Shenyang, 110015, PRC)
YIN ChaoWvan
(Forth Laboratary, Shenyang Institute of Automation + Shenyang, 110003, PRC)

Abstract; Thus paper proposed a pole placemeniAontrol method for industrial robot. Ttus contrul method has
following advantages; First, its miegral effoct chiptinates rinor disturbances and steady orrors; Second, the poles
of the closcd-loop systern can be placed arbmar}!?, thetcfore, 1t can guarantee stability of the closed-loop system
and specify the transient responsc of statc varibles; Third, the acceleration fecdback 13 added to suppress the vi-
bration of robotic marpulator caused by inductance of armature circust. Finally, the computer simulation and ex-
periment resufts for PUMASE2 are given to demonstrate the effectivencss of proposed control method.

Key words; Robot; accclcromefér; linearieation; pole placement; integral effect; simulation and

caperiment
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A New Method for the Robot Arm Control

ZHOU Xuecai
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( ist Department of Mechanical Engineering, South China University of Technology « Guangzhou, 510641, PRC)
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Absiract; Based on the joint motor dynamics of robot arms, an off-line compensating metbod which is inde-
pendent of the current robot joint controllers has been developed in this paper. With the method, the dynamic ac-
curacy problem caused by the effects of inertial and gravitational forces and derived directly from the joint control
systern jtsel could be successfully eliminated according to the reasonable exarnple on the case of the robot with two
degrees of freedom.

Key words ; joint control systemy dynamic accuracy ; command pathy compensating command path; attained

path
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A Necessary and Sufficient Condition for
Feedback Strictly Positive Real Output’

CHEN Pengman :
(Mathematics Division, China Institute of Metralogy - Hangzhou, 3108034, PRC)
CHENG Daizhan and QIN Huashy
(Institute of Systems Science, Arademun SamicaReiang, 1000823‘ PRCY

Abstract, This paper concerns with the oroblem of feedback slrigtiy poeitive real system with muj-
ti-input. The sufficient and necessary oondition for a Linear systemfﬁavmg feadback strictly positive re-
al vutput is obiained in this paper. The condition usclf 18 succiwt 10 cxpression and 18 casy to chock.,

Key words; feedback strictly positive real system; Hurwgz polynomal ; feedback strictly positive
real cutput

1 Introduction

Consider a linear control system Z’(C,A,B);AER'“, BERY™, CER™", m,n{msin)
positive integer.

Definition 1.7 If there exist a X« positive definite symmetric matrices P, @ (denoted by P
8, Q>8,, 8, nXa zero matrix) and K G}f{“x'such that

P(A 4 BRY +' (A BEYP =— ¢,
{ PB=cCT.

Then X {C,A,B} is said to be a feedback strictly positive real system, ot X (. 4,B) is said to

{11

have feedback strictly pasitive real output.

The concept of feedback positive real system was first proposed by Kokotavie and Sussmann ,
when they studied global stabilization of nonlinear system in [ 1]. In fact, there are many appli-
cations of feedback strictly positive real property in other control fields, for example, in design-
ing robust controllers®- and in assigning optimal polest®! ete, For the case of scalar input, Sial-
ford, H. L. and Chao, C. H. have proved that when the pair (A.b} is in the controilable
canonical form, system Z(¢.A,b) has feedback strictly positive real output iff ¢ is a stable (n—
{)-vectorlZl, For the case of muitipie inputs, they obtained some necessary conditions in investi-
gating the design problem of robust controllersts, In this paper, we obtain the sufficient and nec-
essary condition for 2 linear system to have feedback strictly positive real output in both cases;
with the assumption of (A, B) being a controllable pair and without this assumption. That is,
system X(C,A,B) has feedback strictly positive real output iff CB>#®, and det (s7,— Addet (¢”
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