544 55 4 wofE Ik Vol.44 No.4
2023 4 A Journal on Communications April 2023

£F CWGAN-SLM K% /1" OFDM RS B A R 52

M, FIME, ZH, EBRL, IR
(P22 IS RS 515 B LR (N LR , B fize 710121)

7 OE: AWEARK6G BH— L RGN IELHAEH (OFDM) HAMKIEHILL (PAPR) [FEKR, HEoitH—
Pl B g (SLMD BE 5 2 /N OFDM H RS & 1E I, (HULE LR PAPR MIEEA R, 3B EEZ 4
. Kk, B ET4MF Wasserstein ZE RO LM% (CWGAN) Fll SLM [0 Le4m i 592z, D
CWGAN-SLM #Hi%, LB T2 /N OFDM R4, ZHEZ#EE 5] N CWGAN, AERZNIIE&IEES, U
R BN FRRIERI LRI B 1. 7R REH, CWGAN-SLM HERENS A S5 R4 PAPR FITHE 2, mMHEA
BARMIRIL R, 5 GAN fil WGAN MLk, CWGAN EA RS Fae s H PAPR PEAELT A4 4.

KR R — kMl ESE R W3tk £/ OFDM; TR R

FESHES: TN919.3

WHERRERD: A

DOI: 10.11959/j.issn.1000-436x.2023069

Research on PAPR reduction algorithm based on CWGAN-SLM
for multi-wavelet OFDM system

YANG Guang, WU Zhaoyang, NIE Min, YAN Xiaohong, JIANG Fan

School of Communication and Information Engineering & School of Artificial Intelligence,

Xi’an University of Posts and Telecommunications, Xi’an 710121, China

Abstract: In order to meet the demand for low peak to average ratio (PAPR) of orthogonal frequency division multiplex-
ing (OFDM) technology in the future 6G satellite-ground integrated system, an algorithm combining selective mapping
(SLM) algorithm and multi-wavelet OFDM technology was proposed firstly. However, the PAPR reduction was limited
and the computational complexity was high. To solve this problem, a multi-wavelet OFDM PAPR reduction algorithm
based on conditional Wasserstein generative adversarial network (CWGAN) and SLM was proposed, which was called
CWGAN-SLM algorithm. CWGAN was introduced to generate more time-domain alternative signals to reduce the PAPR
in the CWGAN-SLM algorithm. Simulation results indicate that the CWGAN-SLM algorithm greatly reduces the PAPR
of the system and the computational complexity, and has a lower bit error rate. Compared with the GAN and WGAN, the
CWGAN has the advantages of easy training, strong stability and good PAPR performance.
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N, BRI AL G 5k Tk PAPR [ jEUATIE 1T 5
NIRFLSA 2] PAPR . Horpr, ARG RER YR
B ST LA N = K T ARSREESL gty
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HEFELEZRFA CWGAN A4/ K N EAMIEME
S MWOFDM f& 5 F T PAPR [WTHEFILLEL, &
FINIBAT 5 5 AL e i DA 1Y) s afe D K KA R
TE{H B i 454 (IFFT, invert fast Fourier transfor-
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3K MWOFDM 15 5 B A BRI . i 2 Bk
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W, s 4N —gERE, HhBiiKk
IR x4, BRI 2, JEREENEURICN 64, 128
J 256, FAESERZEARIN BN E5IE&MEH0E R
# LeakyReLU, L% ReLU EHEN f1 X 0] 5 S50
PRZETCANE S BRI iR Sigmoid 0 BRI 0K
ENIRERMEEZES) (0,1), MR KT 0.5 5]
N Real, 2 FIHIN Fake. P 8 NHIHIZHEER o
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BT AR CWGAN 7 WGAN [t
FWINT &MER, IS WGAN AL,
TR R Wasserstein JEZRE &, JEHMLE
1K F RMSProp 5%, WA Adam AL,
W& SENGARE . WEN, REEHFRER TS
%, FNEREING n, K NZ—IRE RS . BE
73 30 58 DS 7 AT BB BT, O B e AE
[—c,c] . CWGAN Sk BARSEIS FRAnEE 1 Fis.
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1) while ZEf#8 2500 RIS do

2)for t=1,--,n

3) for i=1,---,m

4) MBS ORFE x ~ P(x) , M PSS

SRRt z~P(z) , R — A Bl WL %

& ~uniform[0,1]

5) X=ez+(1-)G,(x), LEMIREFER
1< i i
6) g, <V, L) f(g())]
i=1
7)  w<w+aRMSProp(w,g,)
8)  weclip(w,—c,c)
9) end for
0 A E S
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10) MECSEHE HRAE x ~ P(x) » AR A5 8
HRF 2~ P(2)

R WACAC)

12) 6 <« 60— aRMSProp(4,g,)

13) end for

14) end while
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RMSProp A B T8/ b ik de /ME B 42 E %), I
SV BRI 2 3, AT INER B S .
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M BitTEr=0, £R%¥IXe, Hhk
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3 BB g < VY L((i0).0)
4y RitVPITtEr<— pr+(1-pgog

5) HESKFEHA=—2
) HESEE m@g

6) MNHEH O« 0+AO

7) end while
3 MESTSRE
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BN NRGHI T, KN IFFT AN
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kyts6S, ks,
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