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A Binary-Phase-Coded Signal Demodulation Algorithm
Based on Nadir Point
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Abstract; The binary-phase-coded echo signal is modulated by both Doppler and the echo phase
displacement. Aiming at this problem, we analyzed the echo model and the power distribution characteristic
of the echo signal of radar altimeter, and proposed a demodulation algorithm for the binary-phase-coded echo
signal based on nadir point. In the algorithm, the Doppler and the phase displacement information of the
nadir point echo was detected, and corresponding compensation was made to realize demodulation.
Simulation and experiment results show that the maximum error of the Doppler frequency is less than 20 Hz
and the maximum error of the phase is less than 2°. Tt proves that the algorithm is effective to demodulate the
echo signal.
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Fig.2 Initial coded signal and decoded signal
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Fig.3 The Doppler detection error

& 3 LR, 28 B R AG IR 2= 3/ T 20
Hz, 1] L B35 P oAt 2o 2% 00 B 30 KR 25305 B AR 1
KM/, B FEE ¢ =2 x 107° x63 s =0.000126 s,
PR 250 Bl I 1% 22 X S D 15 5 4 AR B KRR 2 i 7% A



HTH

INEMEE: HETRERN _ARREH AR XL 101

1 x20 x360° =0.9°, {1 . A F Hi 258 8y i il 152 25 X g
TR AR BN
4.3 HEUEERNHRFE

fit F Matlab 2K {474 30 P~ IX A R O ~ 27 BBEAL
BAE AL @ , HoA T B4 MR AN AR, AH A7 A 0 1 22 il
LE 4a fin, WA RS RESESEMER, K
Ml BAAAAS AR I R 22 B4R 0 B 4b . R
Il 4a FiE 4b AT LUE W, K A R A& B3
B MO R IR ZHGE T 0°, YRk aE 2428
PR SER, RRBRMRZ R 2°, A TR ESR R
FENZEHINRE , REMB OB/, X EHTH
5 B AR U, Z AR R TR L B RE O
TAHAAE BAR A G PP R, SFEOL YA

a ZHRMNEER
B4 AR R
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Fig.5 The echo sequence before and after compensation
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