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The Gauss, Rayleigh and Nakagami Probability Density Distribution
Based on the Decreased Exponential Probability Distribution
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Abstract Random process plays a major role in wireless communication system to analytically derive the
probability distribution function of the various statistical distribution. In this paper, we derive the decreasing
function of the exponential distribution under the given condition which is expressed as wireless channel condition.
The probability distribution function of Gaussian, Laplacian, Rayleigh and Nakagami distribution are also derived.
Extensive simulation results of these statistical distributions are provided to prove that random process has a
significant role in the wireless communications. In addition, the Rayleigh and Rician channels show specific
examples of visible distance communication and invisible distance channel environment. This paper is motivated by
that we assume a block fading channel model, where the channel is constant during a transmission block and
changes independently between consecutive transmission block, can achieve a better performance in high SNR
regime with i.i.d channel. This algorithm for realizing these transforms can be applied to the Kronecker MIMO

channel.

Key Words : Random Process, Probability distribution, Rayleigh and Nakagami Rician Probability Distribution.

.M 2 A 904 et T8l ek HitH ol A2
7] e Y AR ¥gk 58 & Atk AAR
FAAAY B3 59 e AEAG) $8F o2 Sw gelolt Lozl 3y, AFEAL
‘A3, Aol st AFE AR EA 8K FA] 2 Received: 14 December, 2016 / Revised: 25 November, 2017 /
TR Y, ARG AR EE(RA AR Accepted: 8 December, 2017
Aedak 20163 12€ 149, FAHSE: 20179 1€ 25 "Corresponding Author: moonho@jbnu.ac kr
A LA 2017 129 8::, Dept: Division of Electronic Engineering, Chonbuk National

University, Korea

- 59 -



The Gauss, Rayleigh and Nakagami Probability Density Distribution

Based on the Decreased Exponential Probability Distribution

A Al (probability system) S #E 74 o]

=
=

3}
o

[1-4].

R
L

j?

al

JAZRE A2pgAL TV

[e)
[e}

NS

CRERY

GERS

A
a4,

AR, A

2~
s

ol A At

ol HH, HT, TH,

A
s

o]

N

E—@ <17 <2v

7%

1
o
TR

=]
=4

=

X(t, ¢), X(t, &), X(t, &), X(t, ¢)= Y

kel
=

Z2te] 54

(stochastic process)®]

B | woF e
T og oo BN O
T LI CFw 2FL
ol tlbﬂ_ﬂ O;o‘_m
ﬁw T oo MW, B ey
- @ W __ o ~ T T
o sw 9 —
za =l TEHY
nn%m%mw 1;/vm
7 B7 B X T
Sizae Tiw
J52%s Zig
2= TXE
= N NML = o B o
I
ciL‘IHt]_!‘I‘LIﬂOA_I
5 o R MoP g
mp ~ oA e
FEiizacid
LN X my g
Wﬂ%ﬂ%m&%i%
ok Ot,.A|zT _ATJIOMMLU‘WE
o Py oo o R
P D o ox R
wWooe M W T O T X
oAl TN e
w53 TEz2
X4 KO X
%Eoﬂrmnn__/_wﬂl.w‘mﬂiyﬂﬁ
o o gl B R NA mf m
T L §
~ T ,L.A;o,ﬁ
ﬂaﬂﬂw%%ﬂommq
o @_ﬂ@:ﬂm.m IR
T gy T2 TR
e -l
o b plo S 3 o
) H;.EAT‘I [r— ﬂmo
uwllﬂe ©° ﬂoWN ) = e
R
ARTYY T m X
U A
_— 0
uﬂoaaﬁﬂﬂﬂo L
Do m = g T
oTﬁ,AI,I.m.meT_H“HLI
™ N of oﬁn%egy_#o
&lﬁﬂﬂlmﬂu ﬂﬁDnmw_m
oF ™ T N o B oor
E R e AR T o

HoF

3
A, (i) ol

chest 2o Al 7 Aol o

L
T

th o714 -2

Els

s

1

o Ak, (i) o Aol het

3]
=4

o} (1) Al

2id 11 ™ (Random Process)

o

juat

o]
Yﬁmo
TR
=

ko] of

3

Al

(sample point) (& &

7]
h=

3z
ar

B

(sample space)©] 2}

!

-

il

Alzgloll el =Ee] s

el

e

4+
ed

™

=
luf
ol

w
o

il A o] g} 2ol

2

& 2%

Ihell el o]

T

pull
2

ek Lo A P T - e A |

ofel 744 o] 7}
e

(deterministic signal)©]

z

A

ol

2
)
-
eyl

o))
ﬂAlO

W

Bt

ok o

A e

=k

=
=

o X(t)

X, O 2

¢oll Akl gl 3

Tl meba FofFgozyn X

P

=

1
X

e A

do 2 yehfz]e] uF &

A
ar

A1 A
1

3

o

vl

}E-(ensemble)

o
3+

o). ]9}

s

E3h=(sample function)ghal

o~
T

< s Bl SA7|A
7y A171vb o 5285 AFA

b, 41717k B T A

5]

g

~~

L
L

71744 vkt

or

ol 1%/}

]
=4

of 2}, sk

=
=

- 60 -



The Journal of The Institute of Internet, Broadcasting and Communication (IIBC)
Vol. 17, No. 6, pp.59-68, Dec. 31, 2017. pISSN 2289-0238, elSSN 2289-0246

A7) Hizolth o5l ZF FAl7]eA Eole= AlE

A Aol & WHEA FHH Qe o] Sk ZF 2417]

ARl whet s Aol AFAA 0w FAlE 4S9
H3Hs v 2e] 183 5 qirh

X(t)=A cos(wyt+0) o

A7 RE Ak $1 6+ F oF Aol SEE

A s 09 35 g AAstolof gtk olE 5,

AZ A= 74949

Fka & 4 itk
1 _(A_m)z/qr'

A)= e 2
p,(4) = e (2)

— (0<fH<2n)

wo-{ 2 "
0 Lol O
Folx R thaf 1= A YA & ArolA
U2 FR3beo] s dalsla 9ok GAFEol
3k o] M=) FEUE 37} 4(2)9 A (@)l YEht
3 o] AoA F4E FES VM EES A A

A oot}

59 e

f_oo plz) do =1 @
700 R |
2A/0m€7((yz)T dv = 1 5)
(az)" =t

- 61

7"04(0@’)’_1:3f;‘L
)AL ra(az)  ldr=dte] Hrh
dt
dz = (©)
v ra(az)" 1

Pl 3ol oheat 2o,

rin %

\.,
I

° g
m\
51
&Q
7
jsH
IS

(G5)43} 614 @A) jgjahe

< 1
[,
0 ‘ ar (az) !
_ 24 e-t%dt
ar 0 r(1—=)
(az) "
o A
e, Ao
ar 0
(Aol &) A
24 1 .
= T )=1 w4 = ) ®
ar ' 2 r
(821 px)el "iygstH
pla)= arl e Lo 9)
2 F(7)

p(x) el s e

- I\ [ _(ay
0'2: 2/ p(l’) IQdI = 2% _)/ e (azx) Z’le'
0 2 r 0

i)

1
2

3
L[

)

(10)

o=
g

Q1sh

H
1
2
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12! 6. Nakagami distribution
Fig. 6. Nakagami distribution,
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