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ABSTRACT

IN THIS PAPER, THREE MOTOR SERVO SYSTEMS ARE INVESTIGATED. THEY ARE ROTARY BRUSH-TYPE DC

MOTOR, ROTARY BRUSHLESS DC MOTOR AND LINEAR BRUSHLESS DC MOTOR. IN ORDER TO PERFORM

ADVANC -ED CONTROL ALGORITHMS WITH HIGH EFFICIENCY AND MORE FLEXIBILITY, A 4-AXIS MOTION

CONTROLL ER THAT COMBINES THE POWER OF TI MOTION CONTROL DIGITAL SIGNAL PROCESSOR (DSP)

WITH THE FL -EXIBILITY OF XILLINX FIELD PROGRAMMABLE GATE ARRAY (FPGA) IS APPLIED TO THESE

SYSTEMS.THE CONTROLLER WITH A DIRECT LINK TO SIMULINK VIA A MOTION CONTROL LIBRARY

PROVIDES AN EXCELLE -NT SOLUTION FOR RAPID PROTOTYPING OF MOTOR CONTROL APPLICATIONS.

THE FPGA ALLOW THE CARD TO FUNCTION AS A UNIVERSAL CONTROLLER FOR USER APPLICATIONS. IN

THIS PAPER, A PROPORTIONAL -INTEGRAL-DERIVATIVE (PID) AND A VARIABLE STRUCTURE CONTROL ARE

DESIGNED TO MEET DESIRED R -EQUIREMENTS.FOR A ROTARY BRUSH-TYPE DC MOTOR SYSTEM, THE

SYSTEM CHARACTERIZATION IS DONE BY USE OF THE UNIT-STEP FUNCTION AS AN INPUT, THE

MATHEMATICAL MODEL IS CALCULATED BY MEAS -URING THE PERFORMANCE CRITERIA OF THE

UNIT-STEP RESPONSE. FOR A ROTARY OR LINEAR BRUSHLES -S DC MOTOR,THE COMMUTATION

SEQUENCE AND RELATIONSHIP BETWEEN BACK EMF,CURRENT COMMAND AND HALL-EFFECT OUTPUT

SIGNALS ARE ADDRESSED.THIS PAPER ALSO PROPOSES AN AUTOMATIC TUNING METH -OD FOR THE PID

CONTROLLER BASED ON THE DAMPING RATIO OF DOMINANT POLE AS THE MAIN DESIGN

SPECIFICATION.IN THIS PAPER,THE PRACTICAL REALIZATION OF A SLIDING MODE CONTROLLER BASED

ON VARIABLE STRUCTURE SYSTEMS IS APPLIED. THE DYNAMIC MODELING OF THE MATHEMATICAL

MODEL IS OBTAINED BY ESTIMATION FROM MEASUREMENT. WHEN THE SLIDING MODE OCCURS, THE

SYSTEM WILL BE FORCED TO SLIDE ALONG OR INSENSITIVE TO THE DISTURBANCES AND VARIATIONS

DURING THE TASK .SIMULATION AND EXPERIMENTAL RESULTS DEMONSTRATE THAT THE CONTROL

METHOD HAS MORE ROBUST A -ND THE VALID THAN A PID CONTROL.
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