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Rotate Speed Measurement Based on Kalman Filter and Time-varying Window

Frequency Measurement Using FPGA

ZAN Zhuang YAN Guang

(Safety Equipment Business Unit,Zhuzhou CSR Times Electric Co., Ltd., Zhuzhou, Hunan 412007, China)

Abstract: With signal and noise state model of Kalman filter, the frequency was unbiasedly estimated, which was suitable for accurate
measurement of locomotive speed. Time-varying window was used to capture pulse signals to overcome shortcomings of conventional
algorithm such as instabl e refresh time and measurement accuracy, aswell as to ensure the accurate measurement of different frequencies.
FPGA-based agorithm design and simulation has demonstrated that with Kalman filter and time-varying window, it was effective and
accurate to measure locomotive rotate speed.
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2 Kalman FPGA
2.1 Kalman
X(k) = A X(k-1)+ B U(k) + W(k)
Z(k) = H X(k) + V(k)
A B H k Xk k
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W(k) V(k)
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2.2 Kalman [1-2]
k
X(klk-1)=4 X(k-1k-1)+B U(k) 1
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X(k-1k-1) A y 0

X(k|k)
X(kk)= X(kk-1)+Kg(k) (Z(k)-H X(k|k-1)) 3
Kg (Kalman Gain)
Kg(k)=P(kf-1) H | (H P(k[k-1) H +R) 4

k X(klk)
P(klk)= I-Kg(k) H P(kJk-1) 5
I 1 =1
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2.3 Kalman
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2.4 Kalman FPGA
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3.2 FPGA
9
VHDL
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