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Application of MTM Algorithm in all Solid-state Weather
Radar with LFM Signal Transmission

LI Rui'*?,  TANG Shun-xian'>*, HE Jian-xin'"
(1. College of Electronic Engineering, Chengdu University of Information Technology, Chengdu 610225, China;2. The key Laboratory
for Atmospheric Sounding CMA , Chengdu 610225 ,China ;3. Chengdu University of Technology, Chengdu 610059, China;4. Institute of At-
mospheric Physics, Chinese Academy of Sciences, Beijing 100029 , China)

Abstract ; All solid-state weather radar has high reliability and maintainability. However, the low peak power of solid—
state transmitter degrades the detection distance and range resolution. A Linear Frequency Modulated (LFM) signal is
commonly used in pulse compression radar system because it is not affected by Doppler shift during compression of the
radar echoes in the matched filter. Nevertheless, the main drawbacks of pulse compression is high range sidelobes. The
most common way of suppressing sidelobes is to use weighting functions. The Fresnel wave is subsistent on the frequency
spectrum of compressed signal, it makes the power diagram of output signal serious fluctuation and serious impact the de-
tection performance of weather radar. This paper presents a new weighting network which is based on the multitaper
method (MTM) and the characteristics of multiple sinusoidal window and Hamming window. This method will be intro-
duced in detail and has been implemented in the compressed LFM signal. The computer simulation experiments show
that; multiple sinusoidal weighted network can effective reduce the side lobe, control the main lobe width and smooth
noise base in the used of compressed LFM signal. In addition, it can meet the application requirements in the field ex-
periments.

Key words : atmospheric sounding; signal processing for weather radar; LFM signal ; multitaper method ; sidelobe sup-

pression



