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Institutional design




L ow resolution encoders
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System architecture diagram
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Dynamics
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Observer-1

\V Observeable [
ran
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Observer-2

vV Pole assignment

Characteristic equation of error dynamics

s’ +kstk, = +27 ys+u. =0

VvV Gain designs

Design parameters

k, =07, k, =22k,

Asymptotic convergence is guaranteed
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Observer3 -y w-ooskais

Position signal in pulses
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Observer-4

Center velocity compariscns
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Kalman filter -1

VvV Minimum mean square estimator

Process disturbance

ylk]= Hx[k]+r[k]

vV Obijective function

x[k]= Fx[k = 1]+ Ga[k]+ w|

E[H(x - 3ACk|k)T(x - DACkuc)

|

Measurement noise
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MPUG500

vV Acceleration signal readings

2 = 2 2 2 4
cov(alk])=E(a’[k]) = 2f0 S (wdw=2x(300u/VHz) x9800 mm” [s" x260Hz
aa
NOISE PERFORMANCE
Power Spectral Density Low noise mode 300 pglivHz 4
LOW PASS FILTER RESPONSE Programmable Range 5 260 Hz 3
INTELLIGENCE FUNCTION
INCREMENT 4 mglss | 3
From Sleep mode 20 ms 1
ACCELEROMETER STARTUP TIME From Cold Start, 1ms Vos ramp 30 - 1
Low power (duty-cycled) 0.24 500 Hz
OUTPUT DATA RATE Duty-cycled, over temp +15 % 1
Low noise (active) 4 4000 Hz
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Encoder

V6 pulses per revolution
E 4x resolution improvements

E 24pulses/r
E Wheel diameter ~25mm

V. Measurement noise covariance

E

larger at high speed, smaller at low speed

15



Kalman filter -2

V Prediction stage

Xt = ka—llk—l = Gak
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Kalman filter -3

VvV Covariance of input disturbance
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Kalman filter -4




