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Investigation on Frequency Correction Methods and Its Application in
Digital Spectrum LDA Processor

LIU Chang-wen, HAN Jing-na, LIU Jie, LU Fei
(School of Mechanical Engineering , Tianjin University, Tianjin 30072, China)

Abstract With the development of digital signal processing technology, digital spectrum LDA processor are very
interesting. Owing to low ratio of signal to noise, limited burst continuance and wide dynamic measurement range in
LDA systems, spectrum correcting methods have to be studied in order to improve the precision of LDA processor.
Energy centrobaric, ratio, zoom FFT, phase difference and spectrum simulation correcting methods are used in LDA

signal processing. Through carrying out simulating calculation with three kinds of Doppler signals, ratio correcting

method is picked out and applied in real-time measurement, and the satisfying result is achieved.
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Fig. 1 Function wave-form and FFT
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Fig. 3 Corrected frequency with ratio method
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Fig.5 Corrected frequency with zoom FFT method
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Fig. 6 All kinds of Doppler signals for simulating calculation

(a) simulation signal with noise; (b) collected successive signal; (c) simulation burst signal; (d) collected burst signal
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Table 1 Precision comparison of five correction methods

Type of signal Ideal s'uccessive Simul‘ation 'signal Coll'ectet'i Simula‘tion Collec‘ted
signal with noise successive signal burst signal burst signal

Theoretical value/Hz 20000 20000 ~4800 1000 ~31000
No correction value/Hz 18750 18750 4687.5 937.5 31250
Energy centrobaric/ Hz 19998 19154 4690. 6 999. 96 31188
Ratio/Hz 19990 19972 4761. 2 1001. 4 31128
Phase difference/Hz 20023 20107 4786.7 996. 9753 31173
Zoom FFT/Hz 20000 20200 4720.0 1000 31180
Spectral simulation/Hz 19450 19468 4707. 2 990. 2 31213
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Fig. 7 Velocity curve without correcting frequency
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Fig. 8 Corrected velocity curve with ratio method
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