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Signal from Encoder
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Model of tube encoder signal
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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
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Kalman Filter Response (s1)
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Kalman Filter Response
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Kalman Filter Response (s2-4)
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Implement on Fixed-Point DSP
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Round-Off Error

1. Parameter Round-Off Error

2. Variable Round-Off Error



Parameter Round-Off Error

<Offline Analysis>
Change Characteristic

1. Roots Perturbation => Stability

2. Convergence



Check Stability
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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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Example 2 (Modified)
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Response (Pos & Vel)
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Response (Pos & Vel s1.)
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Response (Fixed point err)
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Response (Estimate Velocity)
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Conclusion

1. Parameter Round-Off Error
-> Stability
-> Convergence

2. Variable Round-Off Error
-> Integrated of round-off error
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