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O ABSTRACT 0O

In digital fiber optic transmission systems and during the photo detection process, a
shot noise is produced: it is a type of noise neither stationary nor independent of the digital
message. Therefore, the evaluation of both the average error probability, in the presence of
such a noise, and the effect of the symbol interference, brings about an impact to be taken
into account.

This noise can be calculated in two methods: the EXHAUSTIVE and GRAM-
CHARLIER series expansion. The latter is preferred, when the number of interfering
factors is somehow large.

This research aims at calculating the average error probability in the PAM
transmission system, including interfering symbols. The current writers will also present
some numerical examples of binary independent-symbol transmission as illustrative cases.

Key Words: (MFPP) marked and filtered Poisson process- (PAM) Pulse amplitude
modulation - average error probability
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Gaa] e Lubl gaunse g 2D nyLialy Luadd L sa0as Linse s Guiy asiins (51 ¢// (1)ds2ad)
[foaaall Uiy 8 A5l Al as (20 Alslaall) Uasll JlaaY daiid) duzalyll cYaled)

HLaY) L AWy P, Wl Jlaa) & lly F(c/ay) il Aalaal) lad it aygailly
Uad JlaialS dan by @ Aniall o8 (4,0) Ay ((4,8) JSall LS pJddliae af die @l py puaall
(P01 Ps) ssiualls 8a52me Jashats 1818

tagle lilas 3 6 Jsaall Lol Gawle S (e 53N 1G oY)

:ot% dal omy o, =20,22,00[dB]4 pd daf e py (dB) Y P, Uil Jlaial e giags (1) Jsoad

(db) p, G(t) (Bayy) Pe (db) p,
0 0.175 10* 12.5
© 0.175 10° 22.8
© 0.175 10°® 23.7
0 0.175 1010 24.1
© 0.175 10" 25
20 0.175 10* 14
20 0.175 10° 23.4
20 0.175 10°® 29.7
20 0.175 1010 -
20 0.175 102 -
22 0.175 10* 16.2
22 0.175 10° 22.4
22 0.175 108 24
22 0.175 1010 26
22 0.175 10" 33.9
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r=[1:5:40];

hl1=20;

x=0.04./(((xr.”=1)+0.175* (h1"-1))."1/2);

tl=-inf;

dl=(1/sqgrt(2*pi)) *1/2*pi~(1/2)*2~(1/2) *erf (1/2*2~(1/2) *tl);
fl=exp ((1/2* (1/sgrt (2*pi))*dl) /20);

t2=x;

d2=(1/sqgrt (2*pi) ) *1/2*pi~ (1/2) *2"(1/2) *erf (1/2*2"(1/2)*t2);
f2=exp ((1/2* (1/sgrt (2*pi)) *d2) /20);

f=f1-£2;

r=[1:5:407;

h2=22;

x1=0.04./(((r.”-1)4+0.175* (h2"-1)) .71/2);

tl=-inf;

dl=(1/sqgrt(2*pi)) *1/2*pi~(1/2)*2~(1/2) *erf (1/2*2~(1/2) *tl);
f3=exp ((1/2* (1/sqgrt (2*pi))*dl) /20);

t2=x1;

d2=(1/sqgrt (2*pi)) *1/2*pi~ (1/2)*2"(1/2) *erf (1/2*2~(1/2) *t2) ;
fd=exp ((1/2* (1/sgrt (2*pi)) *d2)/20);

f5=£f3-f4;

figure

plot (r, f)

hold on

plot (r, £5)
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