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ABSTRACT

Ultra-wideband impulse radio is the short range wireless communication technology
which is developed from radar system and applied for using in office and typical home area
network. This technology has several advantages that include of sending data in high bit rate,
using low power and low cost. According to the new standard of wireless local area network
(IEEE 802.15.3a), the indoor propagation is difficult to estimate and predict because the reflection
and fading of signals have more occurred. So as to find the path loss in free space of narrow band,
it can be considered to use Friis’ transmission formula. In contrast, the path loss in free space of
ultra-wideband system cannot be directly applied from Friss’ transmission formula since ultra-
wideband impulse radio propagates in a pulse form and loses from antenna varied with
frequency.

This " thesis investigate the ultra wideband path loss characterization in indoor
environments for short-range wireless channels. It is established on Friis’ transmission principle
by using correlation receiver and isotropic-correlation receiver. The result from measurement is
evaluated about characteristic of antenna in different angles on electromagnetic field in both near
field and far field. Furthermore, it is studied about distortion from antenna, maximum path loss,
auto-correlation, magnitude of transmission, and efficiency of system. This experiment is
conducted in anechoic chamber within the building. For measurement, the vector network
analyzer (VNA) machine has been used to record the result from measurement and the biconjcal
antenna is used for evaluation. This method conducted in this thesis is very useful to design and
evaluate antenna and channel for ultra-wideband impulse radio. Moreover, this thesis shows the

theory of analysis, schemes and results of experiment, and conclusions of research.
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sinc(x) = sin(zx)
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H,(/.Q,)=H,(/.0,.9,)

=0,H.,(f.0,.0.)+$,H,,(f.6,,0,). (.21)

o ' = ~ ~ a o o
BIABIMIIBNIY  0,,¢, udasirmauas lddmualddeandestuyunnavesaseina

Y
Tavewrsominnudunus lasade 11

6, =6, (3.22)
@, = -, (3.23)
Handumsaolevvosmsoimassuisdudanzd sy mdnnaums
SulF)= H e 0,0, NH/3d)H (1), (3.24)
FaiatFums o Tenvesmueineamsy i ldvnaunts
H yyr (49, 2 f): o (fks:i;)(i;)sm (f) (3.25)
Hendunnumiuiunuhdsuesdamayld v ldnnaums
vilr)=H.(1) V(1) (3.26)
siatudyauisyle
v, ()= ?Vr(f)e_’z”f’f (327)

sUnvudyamnd sy v, (1, 4) mldnnaums

v (t,d)=v(t)* B (8, d) (3.28)



36

Tagi
= @ 9 1
vi(t) Ao puvudyansmeduds
= LY
* Ao Aou lagHu
1 a o d ar o
Peis (1,d) 91D HAADUTHBIRDBUNAAVDIMI VBTV INEN M VD IHT o

1 ld0n

a o ' o = o
LLﬁSNﬁﬂﬂ‘UﬁuENT]'N?JEJWEYG"U'EJQﬂ'Jﬂ']ﬂ"TNﬁ'ilﬂ'iﬂﬂ']u?m]lﬁ‘ﬂ'lﬂﬂ’liLlﬂﬁﬂﬂilﬂgﬂﬂﬂu

HULISY Feaunsi 3.29

g g6ty {H e (S, d)} (3529}

3.6.6 1303 uFyanaduszuuuutaunai
& @ 9 A g = = B’dw E A o
wiessudy o hszuuiuuueuneiaiy ludneiwuit el fn te s unnyan
R W A ar ::' © ° A w v w &
AUWUD FIMANMIVoUnToIs Ulsznniagimsthieunsessuanduiutunyle lanseiln
o d o ' 4 y Qs [~ 4
(Isotropic Template) Tasimualdilsddumsmslounrmiveunsossudulautonly
o @ a " a o a0 o s 4 as v aw  d
VOIMATYYIUTUNIUTENINDUNALALIDIANNAL ATgIaad IS uInS 05U an Tuwu s

- o o a  d ar a
uvv o lamsellnueziordnanuuanduiusians lddsauns i 3.30 uas 3.31

A 200 Ots, ¥ 1) (3.30)
\/fw |Vr~iso (t]2 dl
Ve = H (NH(f)exp (277 df (331)

Taviuden laezunsuveunsosiuiuszuumsdomsuuuuaunirags wiaaslugy

3.13



37

AR INATU
D [a

I |

I |

| |

| |

I |
I : -l ar o e &
Aynyrmesunay I _| eeasfusvdnWus
WNAATILLLLAN wuulalavsailn

UM 3.13 vienlaezunsuveuniessumduiusivyle Tansoiln

3.6.6.1 w3eSvandmiustuudanamsuld

A s e @ d [ d'cu n vy 9 a 3 9 ar
msessuanduRusuUA iy ldnhmn R s aniue 1¥dyana

o

=

Suldiludeyanaumniinuy (Received signal template)

ABRINATU

* D Idt

=l o o e
oy VATRITUANANWUS

ar ol s &
imdTauuLLan uuuAyunduls

—

51l 3.14 vion laozunsuveuniesTuanduiutiu Fyananiyld

o =

anuvmiuanlaasuvesdyanauinuuiiudgniFdouves ¥V, Taslisnsins

k4
o o

yenoidlu lmudeu lvvoshdsdyanasuniuaei  duin Heddumsaeleuanuives

wiessuanduiusuuudyananiy Iddudyapauniouy Hep () swnsodenldidy



38

HRTP(f)zm

o0

W)Y ar

-0

(3.33)

Tao V,(/) fle fsndunnumuuninanlnasuvesdyodiy

s =

= o o 1 4 ar @ w s
HanpUANBIRNWaTHT o d Yy auUUYunT eSS VA FuRuT L TR Sy e

o o

< o ' a o o o '
Wudyaiamivuy Ay, mansom dainmanlasfSusfounduvesiladdumsaisTou

a4 = v
ANV Faerunsmaon 1diy

e (1) = [Hyy ()" df (3.33)

v ar 4 Y = 4 Y o v @
ANunLIiu Tl uveJUA TN Ty A NV H TSy A FuTU L

o o

'
Qs =

dayaun iy lddudygeuion Ve, (F) amnsasiuauTae ¥ leddug o Touves

o o

4 [ v o o o o Y ar ' Y d w '
inFesunyuanduiuuudya sy ldu dyapamiiuugaiuiadsun i

anlnasuvesgUadudyanmsy V(1) feaums

Ve (f) T (f) Hyrp (f) (3.34)

h.

V) 9/ " Y] A L] = a A [
wawm‘n1ﬂﬂ31uwu1szuuﬁ1ﬂﬂﬂsumaagﬂﬂauﬁfgtuummamwmmmmaw

anduiusuuudyapun i Ididudanaudiunds aunsammyladudyausuves

o g

uundHanes v, () InomsulasSiosfoundu Aeaunis
Vrrp ([): J.VRTP (f)ejhﬁdf (3.35)

3.6.7 MIGYAUT I8 (Path loss)
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