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Institutional design
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Low resolution encoders

4

V 6x4 = 24 ppr
ITR 8307 light reflection switch

Gear and encoder wheel (6 holes)

PCB to create 2phase encoder signal



ITR8307 light reflection position
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ITR 8307 light reflection position



Encoder signal
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System architecture diagram
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Data transmission
UART/Bluetooth

Micro -contorller
Microchip

dsPIC33EP256MU806

Program/Debug
PICKit 3/Micro USB

H-bridge Drivers

TC-4427+ZXMHC 3F381N8

Encoder
24ppr

DC Motor
RA12-6V
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User Interface
LED /Button/Buzzer

Sensor Circuits
Infrared LED :SFH-4545

Sensor:TSL-262

Power regulator
Buck 4.5V:TPS562209

LDO 3.3V:TLV 1117-33
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Dynamics

V Forward moving

Position, pc(t) Velocity, vc(t) Acceleration, ay(t)
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Observer-1

V Observeable

V Observer ))(Ĕ)(()()(Ĕ)(Ĕ tptpKCtBatpAtp ccycc -++=#
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Observer-2

V Pole assignment

V Gain designs
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Characteristic equation of error dynamics
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2 2 , kkk vnp zw ==

Design parameters

Asymptotic convergence is guaranteed



Observer-3
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Observer-4
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Results of feedback control



Kalman filter -1

V Minimum mean square estimator

V Objective function
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Process disturbance

Measurement noise

Gaussian distribution



MPU6500

V Acceleration signal readings
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Zero mean



Encoder

V 6 pulses per revolution

É 4x resolution improvements

É 24 pulses/r

É Wheel diameter ~ 25mm

V Measurement noise covariance

É larger at high speed, smaller at low speed
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Kalman filter -2

V Prediction stage

V Measurement update stage
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Kalman gain



Kalman filter -3

V Covariance of input disturbance
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Kalman filter -4
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