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Doppler Weather Radar Echo Signal Recognition System Based on
Bidirectional Windowing Technology
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Abstract; Doppler weather radar is a radar system that uses the Doppler effect to detect the motion state and velocity of
particles in the atmosphere. Due to the limitation of distance resolution and the complexity of target reflection, There is the
aliasing of echo signals in Doppler radars at different distances when receiving signals, making it difficult to capture compre-
hensive spectral information, which affects the monitoring effect of weather phenomena. For this purpose, research was con-
ducted on a Doppler weather radar echo signal recognition system using bidirectional windowing technology. Modify compo-
nents such as antennas/feeders, radar transmitters, radar receivers, etc. ,» optimize Doppler weather radar echo signal gener-
ator, add signal filters, optimize the working mode of signal processor, and complete the optimization design of the system
hardware. Adopt synchronous sampling and coding techniques, construct system database tables and logical connections, low
latency acquisition and efficient storage of echo signals in the recognition system are completed, apply rectangular and Han-
ning window bidirectional windowing techniques to suppress background noise and noise, improve signal clarity, and complete
the processing of the initial echo signal, and comprehensively extract signal features based on butterfly operation from both
time and frequency domains. Set Doppler weather radar echo signal recognition standards according to the characteristics of

echo signals under different meteorological conditions, , obtain recognition results based on standard feature matching results,

RS EHE:2024 -03-04; {&E HHI:2024 -05 - 08,
EE&WMAB : zMAARREIIHE (YZ2202213),
EEB N OB BL1982 ). 5, TR, K2 AR,
BIFEE R AR1972 5, B B+, B R TR,

SIAME Bl AR TR A U I R T 23 ) KR 3 [ U R G B LT . S LI A A L 2025,
33(5):262 - 270.

¥R MU www. jsjclykz. com



%5 OB, A U N SOR T 28 KU K E 5 R R Gt - 263 -

and complete the design of a bidirectional windowed Doppler weather radar echo signal recognition system. The conclusion

drawn from system testing shows that the optimized design system reduces the error recognition rate by 2. 55% , and the fluc-

tuation amplitude of the system error recognition rate can be controlled below 0. 5% , indicating that the optimized system has

obvious advantages in recognition function and operational performance.

Keywords: Doppler weather; radar echo signal; bidirectional windowing; signal identification; rectangular window;

Hanning window
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