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A Demodulation Method Based on Third-order PLL for
LEO Satellite Reconnaissance System

CHAO Jie-pin , LI Sheng
(Southwest China Institute of Electronic Technology, Chengdu 610036, China)

Abstract: The characteristics of satellite-based communication reconnaissance is introduced. An improved de-
modulation method based on third-order phase-locked loop(PLL) is proposed to solve the problem that conven-
tional technology cannot track and demodulate PSK signal when the Doppler changing rate is large relative to sig-
nal bandwidth in reconnaissance . With this method, the demodulation software has been developed and applied in

practical engineering. This method meets the needs of LEO( Low Earth Orbit) satellite reconnaissance system for
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signal demodulation .

Key words: LEO satellite ; reconnaissance system; BPSK; QPSK ; demodulation

1 35

APRALIE 5 (0085 T Ao Ay o A T R T 2 L )
BB b 7 20— BN B AR (5 S T i, A
PRALFR 52 155 O PRI TR 2 R 20 055 2 A T
0 rig 5 A RS o I RIAR R P e O A T
-5 EIEATRAE, B AL (] M 18 5 (P S R R
TG SR BE

AR 2 G A5 T P R A 9, 5 3 A E £ 1
SR LE , EEAEOARNE A R E TS
VERRTE AR S VR A7 8 5 IR X 5 2235 iR S AR

[l

* Uk HEF:2011 - 01 - 30;f&[E B EF:2011 - 04 - 14
. 42 .

B, R RIME o R IR T L2 Al T A
AAEAH TR PR . TEARBLE(E g TLE I
FHH AT 17 M L 3 il 50 {1, 5 228 PR AH T A
A AH TR B AR o TS T2 B B PR SRR A
PRESH HANRAF 5 28 82 A e, — B gl R
YR AR (] 48 Rl AR e DR A PR, =4
IR BR A 7 T B L I I AR S =
B 20 2 AT LA A2 A 8 rhody SEAE Tk s g AL ) fi
A, L A R S AR P £ S g At

Ry i e LR 1), FRATT I T AL G 1) = B Bl AH 36
B S A R R s AT T SRR
ko



%54

SRBEII 28—l TR B 2808 15 1158 AR e A g IR 7 3k

S 270 B

2 ET=HHERRsHER T
A R AR R 7 D RERE B AR 1 PR

I [ 92 (R |
8 28 | e ]
cos

FI86 BT E(f)+
B RS B
Bar
R RSB
gzl 825 |
L - m—
Q Eiikiwalkis

BPSK —
oot TR [EH o B —

B 1 et R AR Ry YR DI REAE &

Fig. 1 Block diagram of improved demodulation method
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Fig.2 Flow chart of implementation
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Table 1 Signal parameters
FM mEfs [FE5M#E BKEYE 25

gi W R RuE SR R
/dB  /GHz /(ksample/s) /(kHz/s) /kHz
BPSK 10.4 0.4 0.075~19.2 0.1 +10
QPSK 11.4 0.4 0.075~19.2 0.1 +10
BPSK 10.4 6.5 2.4~85 1.6 + 150
QPSK 11.4 6.5 2.4~42.5 1.6 + 150
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Fig.3 QPSK constellation
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Fig.4 PLL error and locked indication curve
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