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Motion Controller Design of the Robot Arm with 5 D.O.F.
and Applications

Lee, Chang Man

Department of Mechanical Engineering Graduate School, Korea Maritime
University

Abstract

In this paper, we have made a motion controllezatrol robot arm with 5 DOF. In the
case of Biped Robot, power and controller haveetinistalled in robot body. Until now,
commercial controller is not appropriate for rolbecause of size and install problem.
Therefore, we have designed motion controller amglmade a communication protocol.
So, we have established a system that is to corgbdlt at local area. In the result, we
have simplified the robot structure and have acdisimgd a independent system.
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Interrup Service
Routine

ReadEncoder();

N

int TargetPos[ ] = {...};

void timer_isr() /* period = 4ms */

Pos = ReadEncoder();
TargetPos_Cal();
Error = TargetPos[i++] - Pos;

T
\|’ / Output = Kp*Error + Kd*(Error - ErrorOld) ;

Error_Cal(); ErrorOld = Error;

N

PWM_DUTY = Output;

PID_Cal() }

% 3.20 AukAel PID A|o]7]e] = tlo|o] 1
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193.208 C =R $71W oS3 2o
PositionError = TargetPosition — CurrentPosition;
VelocityError = TargetVelocity — CurrnetVelocity;
ErrorSum += Ki * PositionError;

DAOut = Kp*PositionError + Kd*VelocityError + ErrorSum;

$1e] 712421 Fele] PID Aloj71E &+ ¢ 7/Astd 2¥3.219 &
7} #}

G H

rlo

=
e

13 3.21 FeedForward ©< 74 4% PID #lo]71¢] &= tlolo]1#

o] 1¥e C ZERE £7]4,
PositionError = TargetPosition = CurrentPosition:
VelocityError —= CurrentVelocity;
ErrorSum = LCoef*ErrorSum + KixPositionError;
if(ErrorSum > ER_Limit_Pos) ErrorSum = ER_Limint_Pos;
else if(ErrorSum<ER_Limit_Neg) ErrorSum = ER_Limit_Neg;
DAQut = KpxPositionError + Kd*VelocityError+ErrorSum;
DAQut = VelocityFF + AccFF + JerkFF;

3l FeedForward ©3} Feedback #|ol7]7} EdEd %=

EE
agelt BN T 0 fsrt.
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OS_MAX_TASKS : uC/0S 7} Alojg 4= 9= Eﬂéﬂfﬂ Ho
OS_MAX_EVENTS : ¢& Z =30l A3 Ho ECB & gt} .
OS_MAX_QS : §& x=za¥o] AT Hr|x] 7 1 TE UEY .
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uCOS
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4) tiCk ISR oﬂ q]%]- O]E1 EJE BﬂEi.EL 61—1:]—3].*7 /\47@ l—ﬂr .
5) OSStartOE =317 Aol mainO9lA OSInit)g Z&3c} .
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P EEICIE EER L
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(2) AlelF7] = 1kHz, 7]°1¥] = 1:51, Kp = 1, Kd = 6,
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