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ABSTRACT

This paper proposes an improved phase estimation method for AM(Amplitude Modulation) range
measurement system. The previous phase estimation method induces errors by Doppler shift of a moving target.
The proposed method compensates phase estimation error through the ADC(Adaptive Doppler Correction) to take
the Doppler shift, thus can improve distance measurement accuracy. When compared with the previous method
through simulation results, the Doppler shift compensation and accuracy are improved by 94.7% and 50%,
respectively. Target distance error in an acoustic tank is estimated to be 7.7cm, which confirms that the

proposed method can be used to estimate the distance in the marine environment.
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Fig. 1. Distance measurement method using a phase estimation.
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Fig. 2. Process of the proposed method.
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Fig. 3. Process of the proposed ADC method for
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Fig. 4. Simulation results of phase error due to doppler shift.
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Table 2. Comparison of STFT and SA algorithm in
estimating doppler shift.

EE# | STFT A= STFT Ak
Ho|Hz) | 7|MHz) | 7IHHz) | 71 23| 71 &3
A) B) © (A-B) (A-C)
0 5.8 0.0 5.8 0.0
50 45.6 50.0 4.4 0.0
100 97.1 99.9 2.9 0.1
150 148.6 150.0 1.4 0.0
200 200.1 199.9 0.1 0.1
250 251.6 249.9 -1.6 0.1
300 300.2 299.9 0.2 0.1
350 348.9 349.9 1.1 0.1
400 397.5 399.9 25 0.1
450 446.2 449.9 3.8 0.1
500 4948 499.9 52 0.1
550 546.3 550.0 3.7 0.0
600 597.8 599.9 22 0.1
650 649.3 650.0 0.7 0.0
700 700.8 700.0 0.8 0.0
750 7523 750.0 23 0.0
800 800.9 799.9 0.9 0.1

iy 0.95 0.05
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