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Implementation of the Predictive Observer
on a Fixed-point DSP
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'Profile Generator Design
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Tube Velocity

ignal from Encoder

Tube Position
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Model of tube encoder signal

(80 Pulses/ mm)
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Specification

Estimate Position converge to
Original Position

Accurate Estimate Velocity
Reduce Noise
Robustness (-=>Fixed Point)



Kalman Filter
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Kalman Filter Response

Velocity & Estimate Velocity
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Kalman Filter Response (s'1)
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Kalman Filter Response

, Mean Mean Variance Variance
ASIN / I G : =\
E{(xkﬂ_xk)} E{v,} E{(Vk_vk)'(vk_vk) }E{(vk_vk)'(vk_vk)
1 5.2361 5.23717 0.181621 0.0184262
2 6.7736 6.77375 0.175178 0.0066362
3 6.7728 6.77264 0.176415 0.0069034
4 6.6392 6.63918 0.230669 0.0087330
5 6.6276 6.62762 0.233765 0.0120377
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Implement on Fixed-Point DSP
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Round-Oft Error

1. Parameter Round-Off Error

2. Variable Round-Off Error



Parameter Round-Oft Error

<Offline Analysis>

Change Characteristic

1. Roots Perturbation => Stability

2. Convergence




Check Stability
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Check Convergence
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Variable Round-Off Error

<Online Calculate>

Round off in Algebraic Calculation
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Bad Result
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Example 2
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Overflow Problem
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Solution
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Example 2 (Modified)
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Response (Pos & Vel s1.)
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(Position Error)
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Response (Estimate Velocity)

Estimate Velocity
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Conclusion

1. Parameter Round-Off Error
-> Stability

-> Convergence

2. Varniable Round-Off Error

-> Integrated of round-off error
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