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Abstract: In order to satisfy the requirements of the transmission rate and spectrum resource for various terminals
and equipment in the satellite internet, a generalized approximation-based message passing optimization satellite re-
ceiver was designed. Considering the multi-user detection in the satellite network using the non-orthogonal multiple
access, a factor graph was established based on the graph model, and the factor graph was used to analyze the mes-
sage passing model of the system and a message passing algorithm was proposed. Based on the generalized approx-
imate message passing method, the complexity of the traditional multi-user detector based on message passing was
further reduced. Under satellite channel condition, generalized approximate messaging satellite receivers were studied.
The simulation results show that the proposed algorithm can effectively solve the signal coexistence problem of mul-
ti-users, and reduce the computational complexity of the algorithm.
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L-1
Pmy=> > h"%, (1) (54)
=0 u
44 GAMP BiE, GAMP £ H ke I 28 0 vk
WL 1.
BL 1 GAMP ZH kil 25 5k

XM GTEEIEMENEH , 205 S x(n)
WItEt: LR E =0, X ) M WT
WA
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TB1 HES A THE:
g, (=2 h"% ()

=Y S h% (1)

1=0 u

HOEDY A0

PR 2 HEA A RECT S E T S

B THE:
o x(m) -8, ()
0= i)+ o’
St = x(’,i) -8& (zt)
i) +o

S 3 EE AT AR Y

BtTHE:

Pu,t) =%, (n,0) +7,(n,0) ) 8(n,0)(H), ,
()= )(H), T

PB4 HEG AT A THE:
x,(nt+1)=
P(u,t) — E(x,(n,t))

Var(x, (n)) () + Var(x, (n.1) + E(x,(n,1))
SOOI 1 CA U0 o4 4

Var(x,(n,t)) + 7, (¢)
TEB5 ERRE=t+1
PEB6 /DT EBERKIER XS, W

max

i YT R TR, RIWE R IR (1D ~ B (5D,
TR

NN DEGE TS L0 R G tERE,
B BIF AR SCHR HE AR 2 4205 08 2 P A 25 11
PERE, 7EPRMBEFMGT, MEURARIRGER,
EARUKEL LA B AME B A BT 15 AT

YR RS HINE, A% LOS (line of
sight) HAHME S0 EMENEES, BT ENE
SHENESHRET K TIEN &, LU E
AN 2 45 43 Bk 4 B (10 4 i W 7 {5 0 o (HL7E B
FgiEEEY, E5HE2RESHM, TER

3

=

U

WOHL 7 R 22 43 280k 58 S S Rl . — it K
FE9 1 024 bit, HITZHI7 2 B HPRSR A m
FEA, R AR 511 bit. 454 /E AWGN {5 &
ARSI, 07 5 R G E AR (low
density parity check, LDPC) Zwhd{E Aalml 2] 4
(forward error correction, FEC) %4, HELE
MM, ZRHKKE L N 16 symbols,
o ~U [-m,nl, B ~1[0.6,0.7]. B 7~ 10
A SCHE H 2T GAMP 192 FH R P R kAT
Pis, 193RI B

AN [A] P BB AAS [ R AR B 2 B R iR A 2R
KERWE 7 . ME 7 iTELEH, iREERIEA
e b (S MR LA R b R B, BAE AR RO P
B FE R EARREFA T, R LRI R A
EAMERZIKR R HXRAHPAU=1, f£H7
UOERB M S ipfa ez, ERERFEZ L
T, ZETHWERF FEC RIS RE R K 1%
ER, BTERAaZHP T 2P RESER1E
FIXS TR BRSO R AELER, BT s i P
TR UGEH 2 UOERBUER AR . 722 IRIEAR
AT, RGVERERLF, R 2T PUHER.

100

--B-- =32, iter=9

& 03 k|—— U=1, iter=18
m --v-- U=32, iter=18§|
—e— U=1, iter=Il
|| U8, iter=18
10T - 0 - U=64, iter=1
e =8 iter=9
--0-- U=32, iter=1
1075}|— V= U=64, iter=18§
—=— U=1, iter=9
- U=8, iter=1
- - U=64, iter=9

4 5 6 7

10°¢

8 9
Eh/nOdB
B 7 ARIE B O AR R AR OB 2 1] [ 2R 5 R
HXtZ R, U=8,32,641F, RGP
RebE & AR B g A, HEMSTZH/
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BIERYE 20224544

THEANW U =180, BRI RGEVEREN
RAEMI, RGVEResE T A EARIRE
WzETVFR. MEHH,HENE D
U =1,8,32,64 I, 7EIEARIKEL iter =18 M 261 T,
FEARAE R L AL, IRAGRAEZ S BT, KA &R
G 1R i A A TP R AY o T E AN [F B P
HAEAREEH % T, RATEEHELL N 8~9 dB 4t
s, JEEZ&EMHPEERTERE, &N
BFERCE T HE, KRGt A HIRTZH &
WEEAMH P EE . A RSN AREAR
BOARAS ZKk R AN 8 Frs o

10°
—<o— SNR=7 dB
—6— SNR=8 dB
—+&— SNR=9 dB
—>— SNR=10 dH
—+— SNR=11 dB
—=2A— SNR=12 dH
—»— SNR=13 dH

10 F

0 10 20 30 40 30
ERKS
B8 5 R f3  LL TR R IR AR KR S 1 5
AN [EME M LR MUD #1 DEC #4M5 BA% 3% &
W 9 fros. B9 JBoR 74 U =32 BHEA
[FEMELL N GAMP £ H P il 45 LDPC #
M EfE R E ., MEERILNIER,
GAMP £ | F R 45 1A PR e 12 AR 4, LR R
B BAG BRI 1 DX, 1500 il o {5 I L 1
P, GAMP £l P kil &kl Tk, Ratk
RE>TE 4. LDPC VRG34 At bl 5 15 e L 1)
PR, 52 MR E A R A TE
Inun/Ipec=0.9~1 WAL, i 22 H P ks #5858 A1
fE Ipec/hwup=0.3~1 4, FEE(EMELLAL, Ui
RGN BRI 2 A5 M LU IR 521 o

o
=2

-4~ DECoder 7 dB

| |—— MUDetector 7 dB
-o-- DECoder 7 dB

—— MUDetector 7 dB

r|- &-- DECoder 7 dB

—&— DECoder 7 dB

S o
® ‘o

e/ Tyun

S o o ©
L oo N
T H|

0.3
02} o
(OR T S S, SRS, =g _:E%:
E;::::::::g:::::::@::: ---- 8""
0 02 0% 06 0% T.
IMUD/II)IJC

9 RIFEMEEE:LL N MUD #1 DEC fI4ME B K

FHAAE 515 1H 48 (elementary signal estimator,
ESE) # GAMP £ H F Al bt B an e 10 o,
TEMIFIEIE SRR, ARG 528 00 e 4T
F GAMP ZH P&l 4% 1~1.5 dB. #J& ESE
(B UGEAR 2 P R 38 1 R 24 FE 2 O(UPNL)
GAMP HiLMEZ: N O(UNL) « GAMP 5 (1)
TR T B A B AT RS R 2 i i o) A
T, R A I AT s AR I v B . ]
BERAG ST HHE SR H L GAMP FoNANEL,
A 0 R AE L b H AR e A m Wi o A, 1E
UEAL 3 R R ATY AR A AE — B I O o TE S BR ¥
FE R, AT DO BT A% — i 1 P R4 ST 4 T
FIBEAG, BT LAYE R RV I T, KA ESE
SERVE N Z P RIS .

—v—U=1, iter=18
--v--U=32, iter=18
---7---U=8, iter=18
- v—-U=064, iter=18
- ©—-U=064, iter=18ESE

=351

) @ U=8, iter=I8ESE
I " S~_ |[-e--U=32, iter=18ESE
NI |—e—U-1, iter=18ESE
% SRS
m
1073
107
10°3

1

10 FEARMESAETHEA GAMP £ H PRt L
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L M T GAMP RS 2 N R GEH)
PERE, EDEMGEFRMET, MARGMIRILE, X
ARIREANA [F IS BEAT 07 5L Mo FE 2 A 2%
P AR EAEAE S, X T AR KRS
T LHEAT 7 FOSE IR B e AL s Ak B . R4k
REFFEIIRTE, JFHATLA RS 52 /7 70
THHERIERE . FR, ASGEWTTE T LDPC 4
A1 GAMP 2 I el 2 %k 2 Fl 7 R G TERERS
Wi, A FHIME SRR M RGEERE. BJEXTEE
1 ESE Al GAMP 7EAH [FI 261 T RITERERI R 2% L
LA 2 SR AT B, PSS AR L 5 A
UNEE SIS IUE L PRE vall8

4 HRIE

AR SCET R TR B A AR IR A 2 kN ]
AL i 7 B R AR 2 m O R 1k BE S
IR E S LI EL oy ARSI ERS E !
FURE I &S G RIEAT T b E T T
RN RGERISE K, TR FE T B AR B L
HAEEATHES, SRMN SRR D EFET
e, R ZHEEORII S . A Hr 1
ST EAL B AP 2 IR AR,
R SCE A BA% i3 R AT Ak . 7 b
TIHEAAF S AL TH B AN T B AR AR L 2
BEETHIEA, Jhen e w2 it 2
Zikgo Wit T — M SGERUIH B A% 2 R Rl
&, JEI T EXHE BAR S SEAEAT . BE
X 2k R 2 H R REEAT T R, 9
FIRGAEA R B PR R
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