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Satellite data receiving system fault location based on GAN sequence
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2 School of Electronic, Electrical and Communication Engineering , University of Chinese Academy of Sciences , Beijing 100049 , China )

Abstract Existing satellite data receiving system fault location methods suffer from the difficulty in
obtaining expert knowledge. A generative adversarial network ( GAN) sequence method called
GANseq is proposed in this paper. According to the feature of fault propagation, the receiving
system was first divided into M signal processing unit ( SPU) to form a SPU sequence ranked by
signal processing order ( SPO). The fault location issue then was decomposed into ranked M
anomaly detection sub-problems, where the mth sub-problem was the detection of the top m SPUs’
joint state. State parameters GANomaly-based detector was employed in each sub-problem, forming
a GAN sequence. The detection results of this sequence on all sub-problems were analyzed to locate
fault SPU. The experiment result from practical receiving system shows that GANseq can not only
achieve fault location from data-driven perspective, but also reduce fault alarm rate and enhance
accuracy level of fault location.
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AR g et 1 S O, x,, BB ] R Y
O 225 JCAS A T o, B9 B 5 )k Ao JEL A g
WG o X ULIIBIE SO B ] e G 25 ) i B A
22 ) DB 5 118 i 0 KR REAT S50 S e e i S 4

F2 gan, &M
Table 2 Structure of gan,

ERAE 2 [iE2y I

Input inputs

it a4 Gy,  Dense(LeakyRelu, Batchnorm) hides
Dense ( LeakyRelu) hides

Input hides

AT Gp.m  Dense(LeakyRelu, Batchnorm) hides
Dense (tanh) inputs

Input inputs

SR K, Dense( LeakyRelu, Batchnorm) hides
Dense( LeakyRelu) hides

Input inputs

IR Dense( LeakyRelu, Batchnorm) h?des
Dense ( LeakyRelu, Batchnorm) hides

Dense ( sigmoid) 1
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5 AL BRI I, X AR R A A B IR T R AT i — 2
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Table 3 Experiment result
- ‘ FAR/% _ ‘ R/% : _
YRS GANseq GANseq+ i K; JR T GANseq GANseq+ 56
15 V HLE A 9.1 0.9 91.8 98.5
s 15 VHLIE B 7.3 0.5 0.8 83.1 99.2 99.3
IR ZER 1.9 0.9 89.9 98.9
R AR 68.9 4.7 4.7 69. 1 96. 7 96.7
e 5.6 7.8 7.8 88.5 93.4 93.4
SR o N 79.1 10.5 10.5 58.9 93.1 93.1
L IPES 72. 1 3.3 3.3 65.7 95.5 95.5
LR 8.1 14.7 14.7 94. 1 87.5 87.5
SeHHL TR 75.3 10.6 10. 6 56.7 90.2 90.2
FEMOBCR 2% 70.7 9.0 9.0 61.2 91.2 91.2
N R A 7.3 9.6 85.4 87.3
HHOEX R B 2.0 8.6 7.7 82.9 8.4 88.9
5V HLR 4.8 13.8 82. 4 82.2
. 12 V H 2.2 13.7 12.5 79. 8 7.2 78.1
ARSI S,
PR E 62.4 0.6 0.6 73.4 82.8 82.8
A 77.9 10.7 10.7 71.5 81.3 81.3
I IR A 0.9 5.1 77.4 77. 4
T R B 1.9 43 3.9 92.6 781 76.3
VCC HLE 5.5 8.2 73.6 79.3
2.5V HLIE 2.9 7.2 7.6 80.3 78. 1 76. 4
1.2 V HL i 10.8 6.9 89.5 79.6
PR 10.0 10.0 70.9 70.9
TR A 13.7 13.7 70.5 70.5
AV 9 I 79.1 9.9 9.9 78.2 73.1 73.1
fiE VR 25 T 13.9 13.9 73.9 73.9
FREF e 9.1 9.1 74.2 74.2
A LT 12.9 12.9 73.7 73.7
it ] 25 0.9 0.9 70.2 70.2
RS it
LDPC 1t 2.2 2.2 74.0 74.0
fif I
MRS T RSO o, 4 TR SRR BOFE GANseq RO BEAN 64T, BT LU AE B
PLAAEBE BERAT B MIEAZ 6] F GANseq 7641 &% 317

JE 5 2 3 R A2 A5 5 i 8 s il 1
GANseq [1) R {EIS 4 {5 5 AL BT (%) 75 ) 2 3R
FEEa% . GANseq tHBLX — a4y R R 75 T HAE
FE AV Il AR v A I R SPU R ST B 4
SENLEE AL T DA AE B [ SPU 2 R ™= A=
TS B2 5 TAE 23 BT 25 H I 5 350 7
SR, TTRAGE 1) SR B4 76 05 5 b B v ) 437
BRI SPU 2 2Rk i 52 M B i | HLAT T
AN ORERCIE:

5“GANseq+ S A" M L, SR EE RS B G 5
AR PRIRYT b ARAR AR 22 0 [ EHORAIE T i
B I PR T4l B ER T 4540 50, R IR AR
Tl B A ) L P R A 190 A T LR ) b S
S HRAS . (HE T “ GANseq+ s K" H i

(1) SPU _E 43 [B14, I GANseq + 5 4" 77
(LB RS RS LE R B R 1Y R (AR T 5071

5 i

ASCHEHE T GAN [P 3y T8 25 B2 &
el E T GANseq, %7 EFI IR 5
AL A R P S AR 0 ) I R {67 i) R
HEA S A BRI 43 i 24~ 55T GAN 1 5 K
) P 51, 4 T b ) P M T o 8 B A IR A
S IRESCH BIK Bl 14 S B e o7, $ER B T — LR
B 235 5 AN 7 1 B e R AIROME LR R R) A8, 3 HA
FER R T AR R I R B T R A
BOAE B, {HJ&, GANseq H A 1A s 25 P 4 [R) AL
1) T GANseq 7E 8 A7 H— ELRS I 3] g e Y
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