v av 1y av -
WRIFARAIWIY dminemanensminiaidunstamd

AR LML

SUT7-709-53-12-25
242l05

)

's"'\lr-n nofulee®

SI89IUNTIVY

mawannmeeImanlszuanaduaneian VeI s el
szuvluly
Development of Angular Processing Antenna for Channel Capacity

Enhancement in MIMO System

la5unuganyumsiideain

a U o c_l
U Ingnagmalulaggsmns

wanuIvedunnusuiayeuve s IninlnsamsIuuAMeIgine



snamyaenidy dinawanenaninizifuiend

b 00309y

LT

mswannmeaImMandszinanaBapneiunNugve e sd iy
zuylaly
Development of Angular Processing Antenna for Channel Capacity

Enhancement in MIMO System

Ya
AMHIVY
(Y] v
FININInsams
7 d o d
HY 8319138 A3, NITWIY gmsana
AIFIAINTTU INTAVUINY
0o @w Aa a 4
ANINIMIAINTSUANANS

unTIneraoma lu ladqsuts

Yo av a [ :i
1a3unuganyumsIdpanumIngnaumalulaggsins e szano wa. 2553
av o v a (Y R av 1A Y A
NQQ]‘M’J%UHJNFI'J]NiiJNGI'UEﬂ]‘llﬂxiﬁ')‘}‘i‘“ﬂﬂ54ﬂ153§]ﬂ!lﬂ!ﬂﬂd§!ﬂﬂ')

YU 2554



ananssudszmna

De

9

a Y s d:i yq v v awv o o a o
vovounmunIInuIdumaluladgsuisn A IdmsaivayunuitodmSulnsinsisel
o 2R P 3 o A o a0 ) o Aa av
vevouaiinAny lunSnuivesditenass aungiunuransnaaoaziidiusmauiiunsive
J vA a a o ' 4 o
TunawdiuTaommiz 0d1909u1381I0AYY BUNTUDN HAZVOVD LR KFIWAIAATINGG AT. UUA

a d ° @ o o a a A d s
NNUNT RNITANA m‘n5Umuu:uﬂunm’:mmimﬂuﬂsﬂwu

)
e

WYY 2554



2429305

<] aa o w a U ] @
szuu Iy Tudhuszupitimemaunidiauniniasuuaznnds anuyresdyanuluszyy

a2 X i a ° ' ' @ ' % a
TuTy awnsemvdwiluFaduaiusiiuguesaioeiniasgneninsuiazainds 31 laona

’ (2

[~ o W " 1 v 9
soedgya o luszuuTuluilunsdszuranaun 18169y (Array  Processing) ualuniiasanudu

) o/

v a g o U @ { a
FoadgamlsenouslofesoFauilundn vy yuvesdygrauiiiannmsannssnula oy

v A Y

¥ ¥
AUTAUNINADY Tﬂué'newumﬂﬁumuwmmummﬂumﬁmu ﬂauummwu%’amnmﬂmaﬂymz
Y a N a o o w
ﬂumszmJquinmamsﬂixmawamw (Angular Processing) 1S suiisununsyssuianaunldiny

1nMsaesuunuINsdszranadauldnuguesresdyanauinniimsdszulanaind

o w o

¥ ’
a1y M ldeudseligulemsianaeemanaunsodszuranaFayulumad §ia 143 e uuo

Y 2 v g a A 9 a v A 9 a Yy A
‘V]'Nf’lﬁwwu'lu‘uH.‘INL"IJ‘LIﬁi)\ilm’)ﬂﬂﬂﬂﬂ’li’diNﬁ?ﬂ’t)'lﬂ”lﬁ‘lfuﬂrlﬂumﬂflﬂﬂi:’,M’Jﬁwm‘lﬁlgil'lﬂ Yo

a

Y o aq ¥ I =2 ' -
ﬂ’]iﬁi'NQ'lJﬂ5m'ﬂllﬂa\jﬁ1Uﬂ1ﬂ1ﬁﬂﬂﬁ1ﬁﬁ1u15ﬂﬂ5znjaNal‘lfqnn"lﬂ INNITANHINUIUUININN

q

¥
=1

= ' A Y o a a o Q2 A £ [ ~
apsanN luBSesvesmsdszgnadinuszuy Ty Tuuuulnd iuidsilitudonldmsimuiaoeinian
a a d' a o dy 3 o as o a a o
UszuanaFayuauuuinandesunzaideil lditaueismsiinmsdszuanadayn lunal §iia
@ o a o . 2 g o o o i o w
Taoidonldiniaes wnsng (Butler Matrix) Fuiluginsaldmsunlasumsiszuranaunrdiauld
a3 a Yy Y 4 a o 3 Y a ' a Yo a A o
Wumsiszuranaidayy deavestinges wnsng awsarildmnayyluuaazianialdnudi die
v a J Y w ) 4 a o 9 9 o I~1 a
awoImesAuAsIdInUIMaes wning udaee lddyauveeniumsdssuanaFayuluna

o Aa ]

A wa & a c’l’ ] Aad LI ] A 1 9y [
'ﬂgﬂﬂ mumﬂﬂumﬁu“lmwswmﬁmsmmuamaw Vlumum)u uaz‘lmﬂammhmu‘lumﬁmm

.
o A

@ a o dy 9 @ ! = 1] Y]
Ysume Tavam3dvil ldnaaeuiaresdygaunefinyiaussauzanuyrosdgyaiuluszunluly

[T

d‘ 9 a a Y o :i 9 o a U
mahmsﬂs:maNm‘mquuﬁtmmuun‘umiﬂixmawaummﬂ‘u Nﬁﬂ‘ﬂ‘\]’lﬂﬂ'ﬁ?ﬂﬂi\‘lﬂﬂ’ﬂﬂ’ﬂuig

' % a a J ' o @
‘nmﬁiytymmﬂmsﬂizmaNm‘nwmwwuﬂmmsﬂi:maNaummﬂu



Abstract

242905

MIMO system is based on the array antennas at both transmitter and receiver. The capacity of
MIMO system increases as the number of antenna pairs between receiver and transmitter increases.
Normally, the channel matrix is considered by array processing. However, the channel matrix includes
main angular factors such as angle of incidents and reflections due to environment. Therefore, it’s
interesting to investigate the performance of MIMO systems using the angular processing in comparing
with the array processing. The simulation results reveal that the angular processing outperforms the array
processing. In fact, there are two approaches to develop angular processing antennas including the new
antenna design and the conversion of array to angular processing. The second approach is practically
accepted in order to apply on any existing MIMO systems. This research developes the angular processing
antenna based on the second approach. Also this research verifies the concept of angular processing in
practice by applying Butler matrix. The advantage of the Butler matrix is to convert array processing to
angular processing by just inserting Butler matrix right after array antennas. Thus, the output signals
achieved by the proposed system become the practical angular processing. It’s attractive to practically use
such a system because it’s easy to implement, uncomplicated and low cost. In addition, this research
carries out the measured channels to investigate the MIMO capacity using angular processing in
comparing with the array processing. The results confirm that the angular processing realized by Butler

matrix outperforms the conventional array processing.
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