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Abstract: In broadband Power-Line Communications (PLC), the background noise commonly assumed as
Gaussian may not truly depict the effect of the human activities on noise characteristics. Symmetric Alpha-
Stable (SasS) process is used to model the PLC background noise, obtaining analytical expressions, and the
analytical Symbol Error Rate (SER) performance is investigated for Orthogonal Frequency Division
Multiplexing (OFDM)-based PLC systems. The analysis shows that the real or the imaginary component after
the Fast Fourier Transform (FFT) of the received complex baseband SaS noise samples follows univariate SaS
distribution. Due to the fact that the SaS background noise occupies the whole OFDM system bandwidth, the

SER performance of the system decreases as the employed FFT size grows.

Key words: Symmetric Alpha-Stable (SaS) distribution; Orthogonal Frequency Division Multiplexing (OFDM);

Power-Line Communication (PLC); Geometric power

1 55

BEAT O RPN« SR RE 5 7 19 2% A5 e 1 i Hf
A KA HA G, 3 IEA M7y 2 M (Ortho-
gonal Frequency-Division Multiplexing, OFDM)#]
i iy L 1468 15 (Power-Line Communication,

e EI: 2018-03-21; SHIHM: 2019-03-24; ML HR: 2019-04-03
MEMEES: ML yangf byrQuestc.edu.cn

SEG TR RS BT S (U1633129), PU)I14 REE v RIBUA
(2019YFGO0119), P e hE AR 55 3535 H (2Y GX2016J009)
Foundation Items: The Civil Aviation Joint Research Fund
(U1633129), The Sichuan Science and Technology Program
(2019YFGO0119), The Fundamental Research Funds for the
Central Universities (ZYGX2016J009)

PLC) N A Z K7k, XELHF T2 A/e 4
BRYGHIN ) B BRI 22 oA . AL
Wi ne D HIPLOSC IR . 15 . M. W
COURIE T )R N TR AR A, W
LA W P A0 T A A A TE R B IR TR A5 PR R — A
REERI R, T AR S8 AR Bk IR = 7
A, X MR B B EANGE S i A H & H HLi% 3
X g PR R (RS MR T, R A K A 7 R T ke
TEo BB 7T 8 K 58 s PLC I 50 75 ARl
Middleton class AR, STk ([5) 4R i Middleton
class A AR IFA fig HEAff b 1 3R PL CAF 1 v 1 g
o B X PLC ARG 1T 5ol F K ol e A A T
SEPR G, T IR BRI AT IR S AR A


http://radars.ie.ac.cn/CN/10.11999/JEIT180261

564

Mo WLAE: oS Bk R S8 LD 2RI AE R GETERE BT 1375

SCHR[TIHEAS TR B R g5 v, R oS E 4 AT
Sl AR SR AU S TS S A PLC I . 3L
HR [8] 342t AT R 4h AR R ABLAR Ak v 55 3 7 V2 R Ak T
b B AT I 28 . SCR[9) a8 i JR B 1] 55 T
KAttt Hurst 240, DI BENLI R S8 T2 TR AL .
SCHR[10] R B S5 B I 21 52 BH W FR B (Symmetric
Alpha-Stable, SaS )7 i 15 4 k& € 73 A1 () — ik
RAE DL, AR T v i oA B R (e R AE A
Ta=2), T HAEH SR SO A bk R, 3l
SR SO R B, A BT A AR
XSPLCTY 5 S R A R B i, (HIAAE SR R
PO E)Z T T EMEmAig, JFRes b HARI R
Mrais o A SCHESCHR[10]42 H ) SalS 70 A1 1 5t
W PR |, Pk BEAE R TS HPLC R 4
K M B 5T OFDM R S iR £ 5 %
(Symbol Error Rate, SER) 4 fe AT H L .

AR NIB I GEK R B2 R
TG DI, AL ) L AR Dy 26 32 S TR ik ol
TEAT S S VR s 837515 H SR T Mt
FIOFDM AR L MISER T RIS 4T SERf#
ik sUE SR RO TR EE: 8519 b 4R .
2 ARGER

EERxf L y dedipaifs, HE AN HAKAN T
WHIOFDM &R 4. e K H M 3k il 1 B0 o ol 7 =X
K05 B R IR B R IR 5, SRS NS
HIFF 5 A s — NOFDMAFF S, IR OFDMAF
FHAT K S PRdHd B e A8 4 (Inverse Fast Fourier
Transform, IFFT)1, #3554l . ANk —
fett, EEERIRTh 4K = N, MK < NS
AF AL REHE . F3 00l 4 m R K AR S I Sl R Ak 1y
5, TRIFFTARME, B8 BRI n MR T LR
NA

1 — . 2mkn
x("):ﬁ;;X(k)eXP(J ).
0<n<(N-1) )

o, j=v=1, X (k)RR NTHEA T30 L
) M BERIR BB S, 1/V N T

IR SaS 43 A i 52 BE 5 e o w (n) X PLCTY &%
M s EAT AR, b w (n) AR SR RN RE 5 0 ) oA
wr (n) Flwr (n), IR S S S H TENME S
W . S (a, ) Ron AR EMISaS s A,
B FHIEFREL, YOE SRR E N, Ha € (0, 2],
VR A RESE, WLy € (0,00).

F 4 SCHR (L1 mT %, 0T AT AT 52 55417 SaS M 7
FEfHw (n), 0 ST 0 A5 5 1 SR 0 20 2 BB A

A%, FLIGE RS FE AR ) S350 FH R 50 20 380 il A B AR
HESaSHMIT, Wlw (n) IRYSEHAIRE /> S ST [F] 73 A
[, B wr (p) = wr(g) ~8 (), Hot L7 Rl
SAi. “~7 RARMM. Ha =21, §(2,7) % H
T oA, RIS 2 A& SalS 3 At I — R ik
TH o

s e F et n] LS E R AR [ 22, 40 2R A
4% (Cyclic Prefix, CP)J5, WML OFDMAF 5
CIE W

y(n)=z(n)+w(n),0<n< (N-1) (2

5@ mARMZ, Mo <28, SaSHAi
I2MHE TR, RIS A e LE ) 77
EXTSaS A D)L MR . A T AR IXAN 1)
L, SCHR[14] K H LA ) 28k DAl SaS W 75 1) it
590 JUAT Dy 2 AL AE R M GE 1 (Zero-Order
Statistics, ZOS)Hg ALl |, B A

1
So 2 exp (E {lg[V]}) =70<-“ ) )

Hrp, Vo S(o, B) s — 0 Hbr A, e AR AR
BISas/H i, E{}#RnRkE S, Co~ 1.78
JERRFLH R, H.SofEa € (0, 2] W& — S S .
R SCHR [14] PTRE— DG, A5 LA B SalS I
', JUA{E L (Geometric Signal-to-Noise Ratio,
GSNR) "] LU Bl LAy D2 1) 5 SRt (4)

A 1 AV
5 (5) W

Horpr, AR ARHAE 5 8B A0 7 R (Root Mean
Square, RMS){H, 2C /&b &, &n LI
SaS 73 A I GSNR 5 i r 70 A1 Hh (R AR 1 A5 W L
(standard Signal-to-Noise Ratio, SNR)tHZE—. #Hl
VML, BERT S S T e i BB S I D R
NoZ L5 GSNRIFEFR N

B, 1A

No T2 D 5)
Hrh, Ey = mEy,, m = log, MJERAF 5 15 B LURF
B, B B E TR

A, WG Ty (n) (55 BEAT PR LA

e, 135y (n) AR _ERIRIEAN

. 21nk

N-1

V) = = S ymen (-5 257 )
n=0

S X)W, 0SS (V1) (©)

R(O) W) =1/VNY . w(n)exp(—j2nnk/N)
FKORFEEF lw (n) B E . fa, FF5 b
AT IR 4 e /INRR L LA B 2 v DU Y (R) BEAT A



1376 o7 5 fF

SO 4 84145

3 SaSEAETETFTOFDMMPLCERSH
SER8EDHT
NAIHT T, 43R B 5 Py (B Ny)
H Pyia (By/No) KL RESaSEEF FOFDM R L)
W AT S 2
3.1 SaSKEEHEERIREE BTk
WL SCHR[15]), AT —SaSASR VAT LU/ A 4 F
e 0T 0 A (B IV 75 30 43 A 1) B T
V= A%(' (7)
Hrh, G~ S(2,7) 3 M ¥ E K 2 1 5 i 0 b
BUAB R34, AR May/2 5 20 A (M BEHLAE &
HMASL T Go TR W A FEEw (n) 1 SR
AR A Pe ST, HIIRN AR SaS 3 A, #nT
FH 2 (8)%w (n) HEATHEIA
1

1

w(n) = A3 Gy (n) +jA} Gi (n) (8)
oo, Gr(n) £ Gy (n) ~S (2,7) TR B0 H 1
WEBEALA R, A (n) FIAY? (n) 23 BUBSE T Gr (n)
FIG (n) o USSR W (k) W7
W(k

~—~
~

=

-1 1

1
> : 2mnk
AZ Gulm)+iAf Gl(n)] exp (-1 5% )

1

n=
N—

Zl 2 G (n)+iA2 Gl(n )]

T

w(n)

n=0 (9)
Hh, G@'(n) = G(n)exp (—j2rnk/N), FKRLMHE
S0 T T R LAS B, EH T s T 0 A 1R 5 1) [ )
VRS L WG (n) 2 G (n) ~ S(2,7) -

FTFSCW (k) AR SE. 4 Wi (K) R W (k)
PIRESHE Ny . HTEMESEFEEW(E)ZENNE
SaSHHLIAZEA, HEMSFEY (n), n=0,1,-,
(N — 1) ML AT, Iz W (k) 58358 Wa (k)
FHRE WA (k) AH B0 ST I R A PR AR 5 1 SaS 20 AT

4 9\~ £
Il

aﬂuﬁw;@msasﬁ%/\ A W (k) (85—

Aoy, JLSEERRI R R R 1) 2 A1k
Wr (k) ~ S (a,70) (10)

il
Wi (k) ~ S (a,70) (11)
iR 48 SCHik [16]) AT 75

1

Yo = LN (Y4 - %) e

_ 1 @ l _ (é_ ;)
= (W)e =N g (12)

Tha—3E W, A i o) 5 Wh (k) R BES 5L
(LA T ) LG IR 75 7 B () O REE 2 8 (8
JUTHER)K, Bilyg > o IXBICERATT W (k) Fllw; (n)
Al FE AL
3.2 T OFDMARGH) Mgt EHI 14 5E 53 4

X TOFDM &%, MHU(5)n %1, X TFFT
AR AT

A 40@71) B (13)

FETAZ# 5, A4 (12) M (13) T3

A A C (%*Q E,
T :¢4<Wg> N 9
N o

o 2

{ESaSHEE T, OFDM &%t BPSKA: 5 KR
MR 5 Zn] LR R i =X (15) BT s

()0 ((§)" )
e

(15)

+o0
Hi, Qs (z;0) é/ fo(v;a)duy, fo (v; al&S (a, )
SIATIIFRUERER B AL, FB A AT 2% SCHR[17).
BT R T OFDM & 4+ 2k FH M ki 5 TE AL

JE IR IEAZ TR FE ) (M-ary Quadrature Amplitude
Modulation, MQAM) &% 1EAZ AHE B4 (Quadrature
Phase Shift-Keying, QPSK) i Hil7ESaS 15 st T
MSERRZiVERE . 702 M B35k A E 0, JF
H R 2 (1) Ze M SOW LR 95 o /N R T L4 P 1 o 1)
AT IR . AR (5) Ff s etk R Eus &, 16
SaSHEE T, ETOFDMASZMQAMAMQPSKIE =
RRTT 5 Zfi i s Uk

Pﬁl}lSAM <J€Z >
_ 6m [ C, (é_:l) Ey
=&10s m (W) mya
2
o\ Y E
€1Q3( 6—7_nl (Wg>< >Nz;a) (16)

Al



55 6 3] Mo WLAE: oS Bk R S8 LD 2RI AE R GETERE BT 1377

. c (g%) i KA, ElE TR AR, JFH, Ha < 2.0
Hﬁw<b>zﬂ% 2m<g>a By ANV > 1, P BN K, o th b2 1
RN N No I, MBIk, PRGN () 1 (e),
2
2 ¢\ B, 5 0
¢ J”"(Wg) M :
i
(17) :% -60
e, )
€ =14 (1 B ﬁ) 0 2 4f(kHz)6 8 10
1 9 (18) (a) @=1.9, N=128
) o
& 40
4 BEMAESR 2
ARSI RGN 10 KM, DO 4 £ o
SaS T R T, OFDM RS i R A [ 1) L
M P 77 2 DL PR TR INE L R S SERPERS 10
WL {54 B By No R ISERIY, #EAT T o L !
5 x 100 AT AT LS R LERFRGTECAD . e (4) a4, K128
5 ISR MR SRR A0, T 52 ety Y
IR, T W () Rl (m) REAR 2
NTTT T L IR LZES S 53 A1 ) B AS BEEA TR N
B, ARSI L T R OR LB SaS 75 5 L -
I 745 15 T P E BRSO LT PR TR (19 TH 36 AR L
WEILFTR, R Welch I —fufEE ik, 730 1
5T [ B L i B F T Ak 7 /5 S e 75 il 5 7 o L) !
I 7 I I B . SR, (3 S BR (©) a=10, N=128
16QAMIHHI TR, RIETEWIH 1L H1, Ey/No = 0
10 dB. [H#FFT=128, MEE1(a)—1(c)3 T g™ e
BT, SalS W7 2 % (A2 ) B Aot 10N T = PN AR LA A AL LAY
K I Yia=1.91, ACQILHTEH (HAdB/Hy) e BN B AL
G T[55, 40); Ma=1.4R, k12 T £ N 11 N, B
F[-50, -35]; Ha =108, MYILKEREEDT -0
(30, ~20]s XF T HFIE 7 (X B a= 2.0 (ISas b o e
Y, [5 R 2 B YE AR TR T [-60, —40]BIIXC ] . ik (d) a=1.0, N=64
T, MR, SaS MR R £ T P o
W, 4o EIT0n, M T o b, g 8
P AL A B, UL A T T 5 1 4536 g
BEAh, FsEa=1.0, MEE1(c) 1 (e)3 /T O T T T
B, BEEFET A, SaS W Py 2 Wi R S LR ks
Ko Bl N =64RF, AR EE DT 50 :
[-50, ~30]: 4N = 1281, LKL T T o e
[-30, ~20]; N = 5120, KLk i 9 4 h T (¢) a=1.0, N=512
[-25, ~15]. R4 X (12)Fyg=N/ 12y 7] 401, vor AWGN —— SyS

Yo A AR AR B 28 1 FFT Ah 25 1A S oS g 75 6F BV [ R el 1 SaSTY 5tk 5 15 8 ik 7 T B0 H



1378 M7 5 F

e TG s (15 P 2 B ) 1) 3 [l AN 18 N RN AR 1k
Rl 2k B 1AV 4R 2245 b T [-60, —40]FIVE T, X2
T a=2.015N /o=1/2) =1 %

R 1 A E MR, 3 T kAOFDM %
S HISERMEREIAT VR . — 7, [EEFFTH AN
N =128, EXAFE M afik B H =0 (17) 15 H 1
MRS SR P T R Mg K. 28R, 1
BRIEAE S RHQPSKS L, 7ESaSTy 5l s
T, 3 TOFDMKOPSKIiEHIE 5 MISERIEREXT
tb. HAEEFFTSHN = 128, a = 2.0 XN 1) E
AWGNFIE, offsrili2.0, 1.9, 1.5511.0, XM
(1) SaS 1 75 Dy 2B Wi X, Horba = 2.0 IFXF Y. 15y
W o F T o P ) ot £ R SR B A I &R
SRR AT 1) R SRR R R PG
) “AFE” 80, Ho—, XFE2F T4 fh£k 5ty
Maft, “AHE” A “fEfr” WM LT 2Es
s =, WS, BEEfER N, Xt
ISV 4] i g 75 R T LART Dy 0K, AT P B SERMEfE
%A

100
10!
10

103

SER

10

10°

109

0 5 10 15 20 25 30 35 40
E,/N, (dB)

—— AWGN{HE —— SoS{hiE

- AWGNTIT -8 SaSfifdr

Fl 2 QPSKAE 5 #ESaSk: A R HSEREfgx) th

P—J7H, FEa=19FN =128, KHHFK
FAS 6] B $ i MQ A M 1 7 28 % 1 BE 1) 5% i
M Eoy HE4, 1681256, Hrh SERMI#HT %15 5
ha(16) 15, o = 2.0 %5 W w0 75 S .
BI3HT N, a3l h: 2.0F11.9SaS BE 5 b hin ik
Wrme sy 5N, MQAMAS 5 ISERMERER L
Hrh [ EFFTSHN = 128, M4y 414, 1650
256, o = 2.0 X NI FEAWGNAS B . AH R M i
RA B TS, il AR TR AT ) & A 5
FER 2P B ME, XN Ta= 198N = 1281
Mgk St 34], i, o =2.0FN = 1281 il
R A3H. M Ta=19FN =128 2= E
MRS 3d Mg, M KR, SERVERER
ZRBE, KRR MR, A ] AR AR A
(i) {4 L L R B A N B B, XAl e T e

SR B 41%
0
10 256QAM
101 6QAN
10
HQAM Vs
B s P9 '
w0
104 ’
AWGN\ i
5 pa=2.0%§= "7 -
10 N e a=1.9
10°

0 5 10 15 20 25 30 35 40
E,/N, (dB)

—— AWGNT T —— AWGNIf#T

—— SaSThiHE —=— SaSHEHT

3 MQAMIE 5 7ESaSH: 5 FSEREGEXT L

(a = 2.0 MIN = 128 )% IV 1) 34 il 2 L 1 0 3
—FH, Bl Mo =198, 16QAM5256QAMISF
SYESERIA 21073 I Jr 75 15 M L6 43 i 421 dBFI
31 dB, MZEZA10 dB; Ha=2.00, 16QAMY
256 QAMAE ‘5 ESERIE 1103 I BT 7515 Mk L 2 51l 4
11 dBAI21 dB, t KEAHZEZ10 dB.

B Jhs HWRFFTR/NAE R 16 QAM i il
FIOFDM A S MSERMERE, i, N = 1XN T
BWARG . WEAT R, HWEFFT 80550 A
N=512, 128F11I (N = 1%F % T ¥ 2% i SC 1y 15
), T OFDMM RS MSERMEREXS L, o
oBUE 1. 7TAI1.0. X Fa = 1.78a = 1.0 ] B A0
MR A2 Sk 6 4, AR REISCRS
N=1, OFDMZ%N = 128, OFDM &% N = 512
P34k, f—dlfize ) & [ LS “fir” M
“OiTL 24 gk, b R AR R R X (1) 15
o MBRIXT LR E, [l Ea =1.0, OFDMXH
N = 128 FIN = 512 [{)SER L ERISC R G H %, w]
WEEEFFT SN K, OFDM RS FISERM:fE
SrEEEA, EEEEHTELFFTALEE, Ntk
RAFAT 8 5 R IS 0 s I D 3K 23, X
EIAIE T 1 (c)— K1 (e) M (12) M EMTE. MG Ia)xf
kB, WTa=17HE,/Ny>15dB, SCR%Y

100 4=

10!

107

SER

107

10+

10°

0 5 10 15 20 25 30 35 40
B,/ N, (dB)

- OFDM,Sasfi . —= OFDM,SaSf#tT
—o— SC,SaSTiE —— SC,SaSfi#T

K 4 RAFFT A EOFDM R ZSERM:fExT L



%564 B WA

B K IR P T T FL D e AR RS REM AT

1379

N = 128 JOFDM R A MERE2EFEL 43 dB; AT
a=1.0HE,/Ny>15 dB, SCR4 5N =128
OFDM ARG MEREZE ML H20 dB, X8R AT
PLMN = 128 FIN = 512[JOFDM Z 4 [ SER I g
. WHE M RE, RiEA(12), 715
No=N=1/2)n - 5 Ny TN, 6 W FET A 3 ) 1g
JREEZH 3 0 Ao 1 Filyo .00 45 T RKoE X S ROBE 2
I p (o, Ny, No) KB T RHAFFFT K
NP AOFDM RS MEREM ZE 5, il 15

a, Ny, Np) = 202 -2 2 (e
4 1 No) 70,1 <171> Ny
Nla Q,Y

1 1
02 N2<&75>’Y _ <N2> (£7%>
(19)

] AL, 78 S R L B 2 AN AR (1) 1 2
Ty p (o, Ny, No) E B, PR R Gk Re it 22
SERERA . Mg N NoREUESS, B8 (o, Ny, No)
BEA ffisk N R, AIMERE T a = 1.0, OFDM
KHN =128 FIN = 512/ISER At Z i da = 1.7
BRI R . MalilE 5, 2(19)H (No/ Ny) I A
FOR, TP 2R G0 M RE 2= Bk . Bl o = 1.0
p(1,1,128)=11.3, Tfip(1,128,512) =2, tHEIN=128
JOFDM&RZSC ARG MEREZERT, BN =512 OFDM
Y 5N = 128IOFDM & S [l P e 2B K,
5 ZERIE

IR SarS J3 At ) 1 e s gEA T B, W
TR TOFDMIPLCRANISERMERE, K AR
P SouS M 7 A5 R 14D 2 308 BT R 0 0 93] IR A, A o )
SaSrAii, HE I FFTAR ¥ )5 SaS M 7 STAT A 1)
INEE 2 (GA RV EOINEE > 'O NN i E Y
AL MR, OFDMAZMSERMERELL B2k R
GSERMEGE 22, IX 3 B K Ok 78 $2 i o 8 i
FFTIZH, SaSTystM s 1 08K T )L Ih
X, MOFDMAL M 7, EMKIMTPLCTH S T
(WK PLCH 58 75 73 A 76 A vl IS 5 7l 58
), OFDMAGAEHMFFT AEE, RE1HH
A 435 F /N W PG B 25 M DU i T (P SER M g i 2

2 % XM

1] 3k, FALR, SIEF. 2 FOFDM m i i o ek (5 &

GiAt[J]. MEEAR, 2017, 36(12): 39-42. doi: 10.19708/
j-ckjs.2017.12.009.
ZHANG Ting, WANG Zuliang, and HUANG Shiqi. Design
of high speed power line carrier communication system
based on OFDM[J]. Measurement & Control Technology,
2017, 36(12): 39-42. doi: 10.19708/j.ckjs.2017.12.009.

2] XIEB, FAH. om0 DM& ) % (3], 15

[10]

[11]

[12]

LY 5 84%, 2017, 34(4): 131-134. doi: 10.3969/j.issn.
1000-386x.2017.04.023.

LIU Yuzhen and WANG Hualin. OFDM coding scheme for
network and power line carrier communication[J]. Computer
Applications and Software, 2017, 34(4): 131-134. doi:
10.3969/j.issn.1000-386x.2017.04.023.

PICORONE A A M, OLIVEIRA T R, and RIBEIRO M V.
PLC channel estimation based on pilots signal for OFDM
modulation: A review[J]. IEEE Latin America Transactions,
2014, 12(4): 580-589. doi: 10.1109/TLA.2014.6868858.
MIDDLETON D. Statistical-physical models of
electromagnetic interference[J]. IEEE Transactions on
Electromagnetic Compatibility, 1977, EMC-19(3): 106-127.
doi: 10.1109/TEMC.1977.303527.

ANDREADOU N and PAVLIDOU F N. Modeling the noise
on the OFDM power-line communications system[J]. IEEE
Transactions on Power Delivery, 2010, 25(1): 150-157. doi:
10.1109/TPWRD.2009.2035295.

TRAN T H, DO D D, and HUYNH T H. PLC impulsive
noise in industrial zone: Measurement and
characterization[J]. International Journal of Computer and
Electrical Engineering, 2013, 5(1): 48-51. doi: 10.7763/
IJCEE.2013.V5.660.

BENAISSA A, ABDELMALEK A, and FEHAM M.
Improved reliability of power line communication under
alpha-stable noise[C]. Proceedings of 2017 International
Conference on Electrical Engineering - Boumerdes,
Boumerdes, Algeria, 2017: 1-5. doi: 10.1109/ICEE-B.
2017.8192015.

GE Xiaohu, ZHU Guangxi, and ZHU Yaoting. An improved
modeling for network traffic based on alpha-stable self-
similar processes[J]. Chinese Journal of Electronics, 2003,
12(4): 494-498.

GE Xijaohu, QIU Yehong, CHEN Jiaqi, et al. Wireless
networks[J]. IEEE Wireless
Communications, 2016, 23(4): 110-119. doi: 10.1109/MWC.
2016.7721749.

LAGUNA-SANCHEZ G and LOPEZ-GUERRERO M. On

fractal cellular

the use of alpha-stable distributions in noise modeling for
PLC[J]. IEEE Transactions on Power Delivery, 2015, 30(4):
1863-1870. doi: 10.1109/TPWRD.2015.2390134.
MAHMOOD A and CHITRE M. Optimal and near-optimal
detection in bursty impulsive noise[J]. IEEE Journal of
Oceanic Engineering, 2017, 42(3): 639-653. doi:
10.1109/JOE.2016.2603790.

DEEPA T, RAO T R, MATHUR H, et al. Performance

analysis of digitized multicarrier system for optical wireless


http://dx.doi.org/10.19708/j.ckjs.2017.12.009
http://dx.doi.org/10.19708/j.ckjs.2017.12.009
http://dx.doi.org/10.19708/j.ckjs.2017.12.009
http://dx.doi.org/10.19708/j.ckjs.2017.12.009
http://dx.doi.org/10.3969/j.issn.1000-386x.2017.04.023
http://dx.doi.org/10.3969/j.issn.1000-386x.2017.04.023
http://dx.doi.org/10.3969/j.issn.1000-386x.2017.04.023
http://dx.doi.org/10.1109/TLA.2014.6868858
http://dx.doi.org/10.1109/TLA.2014.6868858
http://dx.doi.org/10.1109/TEMC.1977.303527
http://dx.doi.org/10.1109/TEMC.1977.303527
http://dx.doi.org/10.1109/TPWRD.2009.2035295
http://dx.doi.org/10.7763/IJCEE.2013.V5.660
http://dx.doi.org/10.7763/IJCEE.2013.V5.660
http://dx.doi.org/10.7763/IJCEE.2013.V5.660
http://dx.doi.org/10.1109/ICEE-B.2017.8192015
http://dx.doi.org/10.1109/ICEE-B.2017.8192015
http://dx.doi.org/10.1109/MWC.2016.7721749
http://dx.doi.org/10.1109/MWC.2016.7721749
http://dx.doi.org/10.1109/MWC.2016.7721749
http://dx.doi.org/10.1109/TPWRD.2015.2390134
http://dx.doi.org/10.1109/TPWRD.2015.2390134
http://dx.doi.org/10.1109/JOE.2016.2603790
http://dx.doi.org/10.19708/j.ckjs.2017.12.009
http://dx.doi.org/10.19708/j.ckjs.2017.12.009
http://dx.doi.org/10.19708/j.ckjs.2017.12.009
http://dx.doi.org/10.19708/j.ckjs.2017.12.009
http://dx.doi.org/10.3969/j.issn.1000-386x.2017.04.023
http://dx.doi.org/10.3969/j.issn.1000-386x.2017.04.023
http://dx.doi.org/10.3969/j.issn.1000-386x.2017.04.023
http://dx.doi.org/10.1109/TLA.2014.6868858
http://dx.doi.org/10.1109/TLA.2014.6868858
http://dx.doi.org/10.1109/TEMC.1977.303527
http://dx.doi.org/10.1109/TEMC.1977.303527
http://dx.doi.org/10.1109/TPWRD.2009.2035295
http://dx.doi.org/10.7763/IJCEE.2013.V5.660
http://dx.doi.org/10.7763/IJCEE.2013.V5.660
http://dx.doi.org/10.7763/IJCEE.2013.V5.660
http://dx.doi.org/10.1109/ICEE-B.2017.8192015
http://dx.doi.org/10.1109/ICEE-B.2017.8192015
http://dx.doi.org/10.1109/MWC.2016.7721749
http://dx.doi.org/10.1109/MWC.2016.7721749
http://dx.doi.org/10.1109/MWC.2016.7721749
http://dx.doi.org/10.1109/TPWRD.2015.2390134
http://dx.doi.org/10.1109/TPWRD.2015.2390134
http://dx.doi.org/10.1109/JOE.2016.2603790

1380 mo7 5

(13]

(14]

(15]

communication[C]. Proceedings of 2017 Global Wireless
Summit, Cape Town, South Africa, 2017: 29-33. doi:
10.1109/GWS.2017.8300293.
ZOLOTAREV V M. One-dimensional Stable
Distributions[M]. Providence, American Mathematical
Society, 1986: 1-284.

GONZALEZ G J, PAREDES L J, and ARCE R G. Zero-
order statistics: A mathematical framework for the
processing and characterization of very impulsive signals[J].
IEEFE Transactions on Signal Processing, 2006, 54(10):
3839-3851. doi: 10.1109/TSP.2006.880306.
SAMORODNITSKY G and TAQQU M S. Stable Non-
Gaussian Random Processes: Stochastic Models with

Infinite Variance[M]. New York: Chapman & Hall/CRC,

SO 4 A%
1994: 1-632.

[16] NOLAN J P. Stable Distributions: Models for Heavy Tailed
Data[M]. New York: Springer, 2016.

[17] NOLAN J P. Numerical calculation of stable densities and
distribution functions[J]. Communications in Statistics.
Stochastic Models, 1997, 13(4): 759-774. doi: 10.1080/
15326349708807450.

Mool B, 19824/E, RIBER, WIS, BRSO isE

A . BREPOESE . 5GREHIARSE
WO J, L98SMEAE, WLAE, BRI LRSS L.
XFH: 5, 19645, BIBTUGR, BT 0o SN T ER.

JefeE. B, 198144k,

L S O DL ERERCT ERY (BN
e TR T AL,


http://dx.doi.org/10.1109/GWS.2017.8300293
http://dx.doi.org/10.1109/TSP.2006.880306
http://dx.doi.org/10.1109/TSP.2006.880306
http://dx.doi.org/10.1080/15326349708807450
http://dx.doi.org/10.1080/15326349708807450
http://dx.doi.org/10.1080/15326349708807450
http://dx.doi.org/10.1109/GWS.2017.8300293
http://dx.doi.org/10.1109/TSP.2006.880306
http://dx.doi.org/10.1109/TSP.2006.880306
http://dx.doi.org/10.1080/15326349708807450
http://dx.doi.org/10.1080/15326349708807450
http://dx.doi.org/10.1080/15326349708807450
http://dx.doi.org/10.1109/GWS.2017.8300293
http://dx.doi.org/10.1109/TSP.2006.880306
http://dx.doi.org/10.1109/TSP.2006.880306
http://dx.doi.org/10.1080/15326349708807450
http://dx.doi.org/10.1080/15326349708807450
http://dx.doi.org/10.1080/15326349708807450

