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ABSTRACT

This thesis presents the analysis of indoor radiowave propagation by using the 2-
dimensional FDTD method. The characteristics of radio wave propagation in the free space, the
empty room and the room with the obstructive objects are considered. The electric field radiation
at the sample time steps is illustrated. The electric field distribution along the specific paths, the
probability density and the probability distribution functions at 900 and 1800 MHz are shown.
The power delay profiles along the specific paths are demonstrated. Moreover, the mean excess
delay, the rms delay spread and the coherent bandwidth are evaluated from the power delay

profile.
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2.7 MIATINIUAAUTYYIY
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(diffraction) HANTUANN TV (scattering)
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g = A o 1
2. %119399 (Shadowing 139 Large-scale fading) 1NATINATNTYLNULNAIUYNUA
o o = v ) . A A ¥ A A a >
He'ldivaennfunedensoud 1su ems diwan dledliadeuiioonanuiouiy
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HANTTNUTEN multipath fading
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2.8 MIgauaanad (Path Loss)
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2. MsgaydoiiduiioaniniuiaiSou (Plane Path Loss) 92NE1I0IHANTZNUVDIAY
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2.9 HANIENLUBIHAID9 (Shadowing)
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N3NV log-normal distribution

2.10 deyrrvediafminmlafa (Multipath Fading)
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fauty v Ifdyanadiiven@gaudsfonldetiann Jamiiisesund daawimvlads
(multipath  fading) ¥4 Tavti lildnuaizmsulsilfouvesdygnaluanzdsnaianns

o Yy o o ot . Soetin
il1am"lﬂﬂaﬂmuﬂiusuﬂawmﬁﬂszmmmmsaa (Rayleigh distribution)

d ¥ o
2.11 Y5 lWldnsvaiaamaa (Power Delay Profile)
AumsufSoudiouanuudsisestosdaanafimnanaiodunig waziing
o A o @ 4 o < ] a &l
Wanwoduuamedmsumseenuuvszuudeoans 3ae Taoldwiniimesfmiunzay
winiwesnlFlumsm Ts Idmsmiasmiselsenovdas Msnirudidundo(mean excess
delay) , NISUANITHUIG  tms (rms delay spread) , MFURNITHUIURAY (excess delay spread)

< A o I G A 2
uag lagsuUN LUUAIAT (coherent bandwidth)

Tasmmsnihuthdenas(z) mildan

;affk ;P(rk)rk

g = Za: = ZP(Tk) (2.38)
p ¥
LAZAINISUANITNUIS tms N1 TRTIN
0. =y (&) (2.39)
Taudi
_ Xaw YR
7P =% = (2.40)

5 ;a,f i };p(rk)

Tagisum uuudaas (Be) Mszanadaum frequency correlation 1911171 0.5 W1 18910

(2.41)
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0F i ""’"‘* RMS Delay Spread = 46.40 ns
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2.14 AINaY
3 o

SiviuaWdaaneuiuilddu #() fimedludie £ 89 1, sldnmtuves

Yoyanauiy

[ n(e)at (2.42)

TumsdiaszidaoTsunsy MATLAB azflumsinnzidaanasmudania Feziude
yausazgedaana Amualdiideyavesdamnanivnm N g9 Yeyavowdazgaunualy

x, o i=12,..,N widnmamesdaaisuiy

X =45, (2.43)

i=1

2.15 anuulssau

Siimun Wdampauiuileddu () Tmedlusa ¢ 8 £, szldnamulsison

woadaaneuily

a’ 53 1_t j [n(e) -7 dt (2.43)
2

1
a o a o o a 4 £
TumsamssidaoTsunsy MATLAB suilumsinngidaanstnnpanse Favzihude
' o o P o ] 9 ' Y
Qﬂ!mﬂzﬂﬂﬁt’gﬂlﬂm ﬂmuﬂ]mmayammmgﬁgmmﬂm N b2l maaq;awaamaz@mmuma

x, i i=12,., N wldnamudsilsauvesdaanonih
s? =—;7Z(xi —f) (2.44)

2.16 ADBAUVUINATHIY
Srimualidaanouihiileddu #() Tnegluga £ 89 4, widdnudiounumas

guvesdaanauiy
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(2.45)

Tumsiinneddaoldsunsy MATLAB wmfumsimnzidaanauuvaania Feziude

yaurnzqedaana Smualiideyavosdaganionm N ga deyavewsdazqaunudau

x We i=12,..N ﬁ]:llﬁ'ﬁauzﬁﬂununmigmmmﬁaﬁymﬁlu

3=

s =\2
Xf-;(xi —4)()

d o'J ¥ ¥
2.17 ﬁanwmmﬁumuummuﬁmfﬂu

(2.46)

dmuald naunihezih PLY < ) dlunnninzduveungmsal {X < x} uaz

wimuald £, (x) dAuildduanmuunimaniinziy Fuiouih

S0 =2plx < x)

s

flafdumannumuiuannisiuigamuiaidnyde

1.

£.()=0

I‘ S.(0)dx =1
F.(0 = [ 1.6z

Pix, <X <x;}= [ fu(x)de
x1

(2.47a)

(2.471)

(2.47¢)

(2.474d)

(2.47e)
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2.18 Hendumsuenuasnaniazily
smuali avmninaii PLX < x} dunminaiuveungmsel {X < x} uez

wdmuald 7, (x) idhileddumsunuennningdl dsiionih

F (x)=P{X <x} (2.48a)

x

o ar 1 { o a
HaFumsusnuasnainziuiigumniandiafe

IF.(-0)=0 (2.48b)
2. F, (o0)=1 (2.48¢)
3.0<F (x)<1 (2.484)
4. F (x)<F.(x,) i x, <x, (2.48¢)
SpPley < v'sxy )= F, (0 F, (x) (2.481)
6. F.(c*)= F.(x) (2489)

a d
2.19 msuenuaanuugiesy
mummuﬁuﬂmmhﬁmﬂu !!ﬁzﬂ”lil!.‘ﬂﬂ!ﬁ]@ﬂ"l"Ill’lhﬂz!ﬂugﬂﬁﬂn]ﬂ1uﬁﬂﬂ15 (2.49)

Hag (2.50) awany

e 1/(b-a) as<x<b (2.49)
0 elsewhere
0 x<a

F (x)=s(x-a)/(b-a) asx<b (2.50)

1 b<x
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dmsumnd 9 i —co<a<wo uar b>a Awanlugili 2.7 Fudaguaiinues

UM (2.49) LAz (2.50) MU

f(x)
Lib -a)

F(x)

10, | P

0 a ®) b

31/ 2.7 msuvnuswuugiiviosy

220 MISHONIDIUULIIEA

fafFunuunivanmhssuesdagpamiomansdaiouaiyeauns (2.51)

X £i
f(x)= ——z—exp(— 7} g (OSxSoo) (2.51)
o 20°
0 ; (x<0)

Taofl o AvuseU ms dayao 1oz o ADMAURATNUINIVOITYY I
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2.21 MSUDNIDINV U eI

HadFuanumusiuan ez duuuuSiFeusinumuaums (2.52)

x mx xZ“;’z .
£.(x) = Eglo(?)exp 20 m20,x20

0

2.52)
cx <0 |

duls m ihuevilfgegegevesdaanes uaz 7,() fle Asdduuman (Bessel

function)
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