Feedback Control System Objectives

Understand:
0 Components of a control system with feedback
O Control algorithm in a control system with feedback
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Magnetism
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Hans Christian Orsted observed a
magnetic field in 1820
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DC Motor
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Motor Characteristics
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Pulse Width Modulation (PWM)
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Motor Circuit
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Quadrature Encoder (Enc)

A Channel Leads B Channel

Quadrature

1~ Transition”
“Hi" State

. ‘9_3, :J_|_f_\_f_m State

Channel A leading B

Optical Encoder

light light
emsttors detectors

AN

2N

3z X

Channel B leading A

LNy

{4

2,
74

N
T

<

B Channel Leads A Channel

Team 2228 CougarTech | 8



Quadrature Encoder (x4 Encoding)

tl t2 t3 t4

VR AR AR |

_u_‘_,_w Cockuee x4 (all edges counted)

Output B

L1

Operation

Counter-Clockwise
Output A Sequence

S H

Output B

| ’ I l Counter -Clockwise

Operation

Team 2228 CougarTech | 9



Electronic Speed Controller (ESC)
Talon SRX ESC

PWM Commands
Over CAN Bus

Analog Feedback

Encoder Feedback

Analog Input
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Data Port Pinout

PWM and H-Bridge Circuits

Limit Switches

Team 2228 CougarTech | 10



Feedback Control

Command .
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PID Control Algorithm
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PID control law developed in the 1920’s and is the industry standard today
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PID Control: Proportional Gain
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Talon SRX Block Diagram
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Motion Terms

dDistance: Movement
dVelocity: Change in Distance / Time Measure
Acceleration: Change in Velocity / Time Measure

[ Jerk: Change in Acceleration / Time Measure
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Trapezoidal Motion Profile

ForT=Ta+Th+Tc
Velocity = 1.5%(Distance / Time)
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Area(Distance-D) = 2(Tb + T)*Vslew

Thus, knowing Distance and time we can calculate:
Velocity = 1.5*(Distance / Time)
Accel = Decel = 4.5*(Distance / Time?)

Magic Motion needs to know:

Velocity(RPM) = (1.5*(Distance(in) / Time(sec))*60(sec/min)) / Wheel Circum(in/rev)
Acceleration(RPM/sec) = ((1.5%(Distance(in) / Time(sec))*60(sec/min)) / Wheel Circum(in/rev)) / Ta(sec)
Distance(Encoder Counts) = Distance(in) / (in/count)
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