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ABSTRACT

This thesis presents the studies of digital, deviation of signal level , including error
performance rate of digital transmission through satellite communication system. The
satellite earth station workstation is installed at Telecommunication Department of King
Mongkut’s Institute of Technology Ladkrabang. The receiving digital signal from JCSAT-3
is analyzed in two cases; First, to calculate the satellite signal with different variables
such as transmission rate, transmission power by point-to-point between KMITL and CRL.,
The second, to study the Satellite Signal with different variable same the first . From the
experiments, we found that to get good signal quality at the receiving side encoding rate must be
more than 384 kbps. At the same bit error rate, the transmission power level of 768 kbps is

approximately 3 dB less than the transmission power of 1536 kbps.
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Sfanun udaszvimdsiiruddnlszqulundasaomdt Fefidnlsypiuns q vaw
fuzmume Budoongdnlszponaondion q Mimisondudowedidnlrzg
183 et1uuMssNYBIISAMIITIEn o 3 uvslaoveis? codec 3 fudye
iUz codec 2 Miflugyandnaunou dau codec 1 4az codec 2 axiifunw
910 codec 3 UAvAyEIUEATENINYA codec vzgumIdIAUA MCU unzdeen luds
LABY codec A1

Tusamaugufyandn (chairperson control mode) nramves Tnuaflazsho
afwtunsnIuqudndsudmsdmuadyandniues Wiedudeeiissdu@oai funn
9 'luTﬂuaﬁ'ﬁuﬂuﬁ'nﬂzqnﬁmuﬂ'[ﬁuﬂ’muﬂn (chairperson) ludnuuz1diiefon (manual)
Tﬂaﬁmuqn’ﬂlﬁ:ag"luﬁmuﬁﬁmmsﬁszegmnﬁa‘lﬁﬁ'ié’u%’aez_i‘luﬁtﬁmﬁ’mf’auﬂwf]n MCU

]
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TnamrauRUMIsSYILLTS00 (ecture control mode) TuTnuaflazdaslunts
rrpuildnuazmioutvegluteson Taoddnlseyulumowitdy 4 yauvisannsoues
dhufursnglindeuunsmeufmuaunsinsmuguiiferniunudaete snfud
ussmeniefyandnezdshignnifounie isunranfsunmussfyandn lunaamsd
Bu wndnzlimidmusdyandnludiduncugy Mcu  bni wdRideuandreninszuy
muguiyandnaseit Qussewmmnsafenamiii nmdens vaeidyandnluTuue
chairperson SzifUMWYBIfYRUANAUdBUIIE

nmauitusnuasvssmalsey
& J i o J J ¥ +
199910 MCU niluasesarinsedamstszyuszuinaaidian q 188q 8 uva S
d L] A L] ar o o
aunreiisihmanismsdszygesndunate q amlszygiidusasyoniu dwaauiiud
v P & '
g luzili 2.48 [8] ulszneudonisylszgm #1 sz #2 nazmsilsepessndeany
A v L [ » 1 P il
wonapavs udnzmalszquennsagnllsunanlfiidanasduihudeyn Tnuannlfia
3 LY - o - @l A 9} 1
u Sursunlsnnadyguesale , madisda uazmniimesnldnudu q Muand
o M A u.: ot
MR ednlsfiaw molumntbzpmils q sxdesldfunsumsissnndygradile |

807 8 uazdanmsdwhudeyaimiloudu

21 248 manaTsumsilseyudas Mcu
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nsvewnmszpenseh 8 Tasnsiusmaunesaitinety codec TWnTudas
mmfeuds MCU nms q indsutidaofuludnyazmainn (cascade) Saldnefaveudaz
MCU dedidaofnhitounsamiudnaunesafidedy codec IMndu14de 14 nedn
witnszhy win McU ndozisdesiivionisAndedomsiuandeiasy infomiteeglug
TnBaefemibeglummigs suflufezdocfivnurdinsnldonTuslaneasenindudan
(@‘s!qﬁﬁmsmmimﬁmﬁuﬁmi’umsﬂfzajm:wiw 2 uHeH codec BguuTEAOTTRHURNA
e Suder hifidediialummauivesiniu Mcu fiesudedidaeiy uilumawfla
finszgnirfadssaumgraisediegu gufnudusstio , aswd¥huesdygradideinunie
e uozyrdumseniuvesdlfim Enfudeldinmmh Wasuau Mcy fAdetaty
¥ 2 indoaminiy
smmsiamsdszguuuummansuhildr s ahnsiniseanslsrguesniiu
walw 9 madsyynld Nnﬁmnmﬁammmmnnﬁ'ﬂmnlswuﬁuunmnﬁ'uatinﬁmz‘lﬁu
udazaoiiniTilszy uatminduiludeuiuinnuranibiimsdssquuazduiudes
muindniuifussninday MCU Haewvshitsududumanisdoudesyni
MCU usinzuanndiu enadumsmaidondedognus 4 ae fivnnsalfgunyaives
todensigu msinAmineinsensdonsouda mAtasn  (digital Cross-connect

System : DCS) fiunsanlumnigonde Mcu fegvirelnafuld

MU IHn

lussusnsyszpmInsimbsninnoniioieg  fifhsankzguamnsefieds
amnsilngu uwugd, asml wiea'led TG anszgufiegfion Idsurld Mcu o
Tmsasvaeudeyndl WWsuomitiaulszq Iuudasfetmivaue sazesI¥ddunam
digfudeyaiidunmasmifinuozurasnamdesnisfivsdslilés Mcu e codec 1450
nuaeundufssngamsdanmuntion lnauasindadeyavesnmarflaumu

dle Mcu Wsudeyovesnmnaviiln fvzvgaTuuansurassavaziul¥sansm
donlnumasnmuefownaigdiianizpluiise q  @fumnasiunaadunm
nniilniifunmils Frrsnumudenude  Mcu ‘lﬁ’%‘nﬁmmmuﬁﬂdmsé’uqﬂmﬂhmﬂ
nIMANeIN codee MCU frezndu'hli Tnuamsuaawmadeumtil (ienduTuddyandn
auti Srifgandnaulminnthanssnindiideds MwAsWnNeY)
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msadeiiudogatioms

codec txiineiaduymiening dmivdefugunraifemsdoynisu ndosTnsms,
newiames , wiemnef Taswesndoyniilfsumedilg Rs-232 o2 Aefugunsaidemsde
ynam'unqq-ﬁ'aqnmm'ls'u.,gﬂﬂﬁsuunuﬁagnummTaun.,aaﬁ'.l'amﬂmﬂm'ﬁ'agﬁ doyn
nndumedirlr RS-449 W lSModTanfuvnmsveenRadesenin cpu By codec il
codec M38 codec it MCU foyanindumesia RS-449 s lAfladswAudeyavesiale
Hadk SRC (Sync Reference Code) 'nx'li?ﬁmuﬂﬂunuwﬂﬂmaiuﬂnn CPU/RS-232 user data
unzWOA video/RS-449 user data

ulmemsifidomunsiaddaodygaies Mcu windyguinTenndys
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naum-'nnmﬂnﬂuuﬂmﬁununﬂmaﬂaumumﬁuaﬁmﬁumuauxmm-ﬁfnmﬂm\mu ua
tYmm'numﬂjmmin-uaqﬁuﬂauumﬂ'ﬁumwmnmm«’i’aqmmﬁuﬁnaﬂ sz lviifia
ﬂﬁﬁ?ﬁi‘lﬂ&'ﬁﬂﬂﬁﬁﬂﬁntﬁﬂqmnﬁ"qﬁnﬁnﬂuimj’ ilimsdadeyavesfyandnaudou
viame'ly w3el¥sudeyahinsmues muu'lunnﬂs.ﬁgwuﬂ'nuﬁmmsmﬁsgnneama
Al mlfifomuvunaunyTasfyandade Wndninuds Swsildnsdede
ya liviamay!

madiaie

ﬁ"lmnlszqm‘i"'uﬁmn1s'lﬂ1ﬁﬁ'1ﬂ§'uf @umslrzgudn) fonnsefissmhmndaty
dmiunsAndesznin codec i MCU IRawideants Tavemozdunmizyiane fantess
nualummlseyuvitey madsie IWMZUNNOIAQNITINI1 conference-based encrypton

torvesiiloneunesisud

L awmsonsdldswlumndume dududss st Iﬁummzﬁﬁ’auﬁumq'hhhzqn
dalszme

2. mnsadszndannluma@ume milffanswararnuazaandilunnlizgn  Ta
mWsIEn niemizeau ﬁﬁmmmzmuag’ﬁﬁw"lna

3. aunselddeldnSouvedidTenoumefiyud ifaunsamifeguimedunisesn
uuurdaiuel nisnagnivesudin nm‘?@'lé'i’um111ﬁmﬁuﬁﬁﬁ’ugﬁanwﬂ%’nﬂqauns
wannldedraiumanisel
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3.1 unn

nsdAadedemsvesInsents Post-PARTNERS #lInses1luntsAndedemsduans
Tugifi 3.1 ff‘nﬂuﬂ1nlszqnef‘lﬁmmmm‘lﬂ‘lﬁﬁmzunn1s§aa1sﬁ1azﬁuu1ﬁ Fufunsde
MITTUVATADA ﬁ'lﬂumi%’mhmwmﬁ"au1n1,130quaz'ﬁ’waﬁﬁmmﬂmgﬂuﬂqui’mga
64 A lndimdaTuadi fe 2.048 wnazfinge it nardygnaudsssuudtasadmiy

¥
orderwire Tagariivraniudaug dail

JCSAT-3

Other country -

Thailand: ' - JAPAN

31 3.1 umaslnseinusansAadedemsmiuatadion JCSAT-3 ¥811R59M15 Post-
PARTNERS
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3.2 lnsaadnveassuy

] [ 4
Tnssadwesszuinissneudae 3 dau Awanalugin 3.2 dail

3
32.10 amilmanufy
» v
szyumatiineiuduilflunsdadygrunmuesdos Tasldvesdygraniudion
JCSAT-3 1lsznoudag

S
VUMBDINIALAZY TR
- gilnssidszneviiegniouenainis (Outdoor Unit) 1szneudas ginsaiumedidegs,
o : 44
gunsalumedyaasuniud, quaselnlosram@iu wp-converter) uazgilnsalialag
A0 (down-converter)
o d B '
- gunsaldsensuftegnislueinis@ndoor Unit) dsyneudau 2995 REAF, 399 510a01U4
uazeesundesio v

- -gilnyalilszneu iumadadads RF uas yamsos Insdwiaiiaony

3.2.2 9211 TV Conference
sunsludaufl Wunsithete, seanta nndeu T, do unzdoya sandants
urawesdggaBunuazdinn Sroazdon Iasatredeil
- H.261 MIRSTr-00a3Ha01N (image CODEC)
- G722 msdhsa-oeasWaides (voice CODEC)
- Bwwefiedmiu H.261/ G.722 CODEC
- yavo dmfudeginsaimouentssnsy it ndes3ale, lulns Tru,dTnendeedu
Tnniend

- 4a91837 8 (Video distributors)
- yalisnIA Ta(Video switchers)

- yadafosoeteu(Echo canceller)

323 ginsanlszney

dhumsszgndléglnseldmivdentadn SuynuosdminnuazlFdmsuns
noasdggnanmuazides sy ndesinle, luTns Tuy, 611w, nFesiu Insveidmsu
HAAANTANTT conference
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)
3.3 AN JCSAT-3
- &S P ] oo . '4 = 9 L)
JCSAT-3 dluFea1adfivaueauTem Japen Satellite System.Inc. sHussdnsfivhanufivs
fumadiouunziufimidmnsferuialszmadgiju,msfemsunnmaunzging
¥ o H ]
uvisil TudnueizyeIningzeis Bradeasig) Hdninnulngjdiegn Tafor vssmadiy
y J r i Loed
Tagaradion JCSAT-3 # gnadrediuTaunisannedi§re viim 8ad (Hughes) Hufodrouas
oA . T J 13 i )
Aullumseruiion JCSAT-3 (e Weunainu 2536 unsgnaavugaTaonde @ouFaman
2538 Taeau i 1$uTnisiie ineugaiay 2538

JCSAT-3

East North

1.3m ¢
\ Ku Band Anfenaa Omni Directional Anlenna ’
{Australia & New Zealand Beam)

18m ¢
Ku Band Antanna
{Asla Zone Baam, India Beam)

22mé

Ku Band Antenna ———
{Japan Beam)

22mg¢
C Band Antenna
{Asia & Hawaii Beam)

South Solar Array 3 West
1 3.4 uaRepliednuazvesnailon JCSAT-3
doyania jinae i S

Ku-band C-band
ST m 128 :12
AN ¢ : 14/12 GHz Band : 6/4 GHz Band
uBuAIRYs YA taa Tl : 36 MHz (12 ch) : 27 MHz (16 ch)
andifen'luUfl 54 MHz 2 ch)

Twan s ivag : fufled : fuflef
saTmmafidenuiiesn : 60 TAA(TWTA) -34 Yad (SSPA)
fufuSmandn Yszmadilu > s5dBW sy : > 39 dBW

Tefurn : > 51 dBW 9INARNYOANITUTMIT > 38 dBW
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A A 4 -
nmezduq (>46dBW  WUNTeUUNVEINITUTNII 37 ABW
4
P -
Humisaily . >46dBW  9BHIATAMASIITUAUA 25 dBW
- =1 r- ) -~ o,
(e gamas@ennsiladuoud)

(191%8) : > 45 dBW

Ku-band Service Coverage

P il s -~

Ku-band
Auslralia)

A z A el T 1
U135 naasiunnseuaquas Iduinisvesntaiion JCSAT-3 Al Ku

% [ ) ] 3 -~ o o -~ qr
TN 3.1 uaasmidumisssaariininiudu Addgluaids

Soiies | az@ign,aedga | EIRP | GIT SFD | Elevation | Azimuth
(098) (BW) | (dB/K) | (dBW/m”) | (deg) | (deg.)

AN 13.7 1006 | 446 | 0.0 -89.2 54.6 114.6

Uszma'lng

Tarfiga 35.7 139.8 | 445 | 04 -89.6 46.7 199.7

sy
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¥ A av
3.4 foanriBwiHvelnsins Post-PARTNERS Tuainidn

34.1 quadnyazvsatufiauionts

= f) d' 9 v - L3 ) d
- i"ltlﬁziilﬂﬁ‘l’l‘]&#‘lﬂmﬁuﬂﬂiﬂlﬂu ReINU m'ammﬁams JCSAT-3

nymalsumes Adnsmmlswnesiavd 1, K3,K5,K7,K9,K11,K13, K15, K17,
K19, K21, K23, K25, uoz K27 (eenuuil Iny Japan Satellite System
Inc.)

madifevesdoyn 1998 . FDMA

sanrannTlunrdedoyn @onen) 64 Kb/s—2.048 Mbls
: 64 Kb/s— 1.536 Mb/s 151 TV Conference
(AIn@R 1.536 Mb/s)

Pgien] L

fwnuvesdygna  : Adnen 4 Yesdg

: Ay audeId i orderwire 3 Foedgygn

% a
3.4.2 antiamanuay

s

» A 5 ' A ¥
anniinmAuAuYeImI AN JCSAT-3 e ludmuaud Ku feil

AN 1909 ¢ 14.00 GHz - 14.50 GHz

audnlesy : 12.25 GHz - 12.75 GHz
GIT : 310071 23.0 dB/k
fBwAunninge -8 dBW

3.43 331U T.V. Conference

MINIRENN (TU-T H.261)
ey aTU-T G.722)

- AMINANT IVTIFBIT LR IMIA e fi/e0n5 BNC 75 Terfu

- mfdmdesaetoy : cannon connector

§ r ! o, L
3.4.4 mavsadedygnaszwiie amilsnfiuAuvesadion iy szun T.V.
Conference HazHUMIABIIITULNOANAY
- i, ifee uazdeyad i uszu T.V. Conference
(64 Kb/s - 1.536 Mb/s) : RS-422/449, 1 woadngn
=t 9 o L =]
- A, 1fee uazdeyadmivszuy Sadiidy
(64 Kbfs - 2.048 Mb/s) RS-422/449, 1 Fedgana



3.4.5 MaeurBIZHIITYY T.V. Conference unzqilniahsznoy

- nfleidle  : NBCjack;1 ¥eadfgynn

- llNTﬂiIﬂu . cannon connector

- &1lne : med1ing

34.6 ginsahlazneu

nAesidls - g1lun

NTSC

- Tnsfnat :2 0 1 veadeyaas

3.5 faanyaznumaiin

FDUAAINTA 2 4@ (FM3Y T.V. Conference) : 29 12

ar ot J
3.5.1 muetma IguinuurAsil

1. AV EDINIA :

2. a3

UmEsIns seviEn wis1luan

: AWAEe 14.00 GHz - 14.50 GHz

. A27M8% 12.25 GHz - 1275 GHz

3. IRYBIIUd@Igo I

4, Twslsivsu

: 1.8 luAs

- 8¢ Horizontz] Polarization / Vertical Polarization

: §1 Vertical Polarization / Horizontal Polarization

5. SATIVHIBVBIR WO N H

6. SWR fga1imsd

7. $3vssmsdiuyumenime:

(BenTwi lsidu dromsdSuning)

L1001 462 dBi (B 1425 GHz)

M1NNI1 454 dBi (A 12.50 GHz)

- flosnd1 1.3

yNazEYT 360 81 (UsunziBen 20 BIAY)

s JudAnYu 25-70 8em (JSuazidua 20 semn)

8. dmummasIau

9. AwnuLg e INIA

: g9gA 60 WRIABINH
: Uudqeile
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3.5.2 dyanadumads

i AIne
1. fanid . AIWAGY 14.00 GHz - 1450 GHz
. AWATY 1225 GHz - 12.75 GHz
2. MsuEnyeIiYyn I :2.5 KHz
3. fl‘lﬁlﬁﬁl.fl?u : QPSK (Coherent detection)
4. Fomesirianuninvesdygrauuanmiug : Root Nyquist
5. psdnaianm : H.261
msdsHmde : G.722 (SB-ADPCM : 56 Kbls)
6. muf ludeavata - Sequential R =[]
7. Sarmamialunsdedeyn : 3.276 wnnziindedu
8. yiimveadygnafide - am, 1o, doya (1.536 wanziindsduni)
duanaufadidneading i
1. Al . aanlide 14.00 GHz - 14.50 GHz
. IWATY 12.25 GHz - 12.75 GHz
2. NITUsNYeIT Y :2.5 KHz
3. fsueYMTY : QPSK
4. maamie : ihrvensuuaen Tagdu (convolution), ssaiauuy Tantd

(vitabi), R=[]

3.5.3 anudasasglumal{ia

aunsenuRuIzAudyg uds Tasdanduvegn Indoor Unit

ar 1 J T L 1 L4 o
spuufinstiestiu smnmsdeiibigndes Tases himmnsedsdymaesnlil uaziy

r b »
dygrunnamildesld sundezhmsendadmidainientsasaimaienniug

3.54 . anvnadenlumsidany

» ]
vildealfinniz lueas daumoeinmainzdiufisguensiats anmadese:
Fedldsunirfiesauar 1dfuaniuyey

3.5.5 dauNuAY
' - - [ P - a P A - -
dauriauilifuduigninudenderiudnluszuy T.V. Confercnce fis

1. VCR 2. LCD Projector 3. Scregen
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[) . o
M15199 32 uaasi lunmsdnnansFen Tsuntevtevesanfiinafiounniuay Ia
=4 H L ar =4 J - LY al
nelszmadijy nurmilnefivduaeniumalulagwssseundudmunnananses
szimaIng Tasl¥a1afioy JCSAT-3

JCSAT-3 satellite  : Ku-band, Asia zone beam

Earth station (Tokyo) = Earth station (Bangkok)

Transmissionrate  : 1.536 Mb/s, Error correction rate [ » QPSK modulation

Antenna dimeter :1.8m (I)

Weather : fine

Interference by neighbor satellite and cross polarization is estimated to be 20% of required
C/N

The value in JCSAT-3 technical report (C/IM = 18 dB) is used as the cross modulation

product
<Uplink> (14 GHz) Tokyo
Transmit power dBW 10.8
Transmit loss dB -3.0
Antenna gain dBi 46.2 1.8m
ES EIRP dBW 54.0 Transmit power 6W
Uplink path loss  dB -207.0
Uplink rain loss  dB - 00 fine weather
Satellite G/T dB/K 2.0
Bandwidth dBHz 61.9
Boltzman const.  dB -228.6
Uplink C/N dB 15.7

<Downlink> (12 GHz) Bangkok

Satellite EIRP dBW 46.4

Output backoff dB -15.2

Downlink path loss dB -205.7

Downlink rain loss dB/K 0.0 fine weather

Rain temp inc, dB 0.0
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Receive antenna

dB 23.0 1.8m, 140K
Bandwidth dBHz 61.9
Boltzman const. dB -228.6
Downlink C/N dB 15.2
<Downlink> (12 GHz) Bangkok
C/N, u+d dB 124
C/Na+x, utd dB 14.0
C/IM dB -18.0
C/(N+1) TOTAL dB 9.5
Req. C/(N+1) dB 7.0
Margin dB 25




¥
uansiumiesyagunseidaun1olueIns (indoor Unit) vesaoriininfiudy

30
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To Data Selector A
A ‘To Video Switcher IN2
Image CODEC
To Video Distributor OUT1 INPUT
VIDEO IN VIDEO OUT WER
DATAl  DATA2 DATA3
=== pre

Auapm Aungour ‘ ﬂa" } P AC

ToEchnClmlhrLl-N_IOUT To Echo Cancellar LINE IN
To Image CODEC e3> To Monitor1
VIDEO OUT . )
[ To Mouitor2 Video Switcher
VIDISO 1'“3 . 1Ol.l'H AUDIO IN ouT E:—m
00000900 ocooodooo o
Q000000 0000 do oo AC
To Video Distributor OUT2 '
———-—’-Touic.l
> :::z:: To Image CODEC AUDIO IN
To Image COD)
I AUDIO OUT Echo Canceller
B H seour
? 1 To Speaker
2

S8 BBE @@@@o =13 K
PRy Y Y Y Y Y Y e

3 To Video Camera

T Switcher IN1
To Image CODEC VIDEQ IN : o~
E Video Distributor
’"“‘8“’“’6 3644 agaw
0O 0O DOOOO '5 b 6 6 6 ACIN
AUDIO IN AUDIO OUT VIDEO IN VIDEO OUT o—3—Jp AC
=

A e o Y 1 ' a
W37 uansdnyusdumdsgagunseinelueims (ndoor Unit) uazmsi¥euaesniy

; g -
gUnsailszneuiiems Conference veaan1timAfiuEY
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I [ 1 =1 <] 53
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- block error count, block error rate
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AT (Available Time), %AT
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SES (Severely Errored Seconds), %SES

DM (Degraded Minutes), %DM

ES (Error Seconds), %ES

EFS ( Error Free Seconds), %EFS
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20000/100000, 25000/100000, 100000/300000, auto.
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Yoshiaki Moriya
Ryozo Yamazaki

Abstract

The newly satellite television conference
system was done between Japan and Thailand and
other  Asian  regions. The  development
technology research started by using the satellite
systems as a joint research of Japan and
Thailand in 1997. This research is called
POST-PARTNERS, and this systems use the Ku-
band. As for Thailand, the rainfall amount has
been observed about 1000 millimeter per month
at rainy season. In moming, a thick cloud is
covered in the sky at the dry season. Moreover,
the fog is generated frequently, too. Therefore,
the antenna noise temperature rises and the CN
ratio decreases. When no good propagation
condition, we are proposed transmission rate
variable system. The transmission power control
can be set increments of 0.1 dB between +21.2
dBm and +38.2 dBm. The operation method
designed correspondence to the change in the
weather situation. The transmission rate is
applied to the transportable satellite
communication system. Which communication
digital moving picture, voice and data at 64
Kb/s - 2.048 Mb/s (typically 1.536 Mb/s), and
digital voice signal for order wire using
JCSAT-3 satellite. At the presentation describes
the research purpose propagation characteristic
(problem in the satellite operation in Thailand) ,
and operation technology.

1) Introduction

A study on a new communication system
utilizing commercial satellite (JCSAT-3) was started
by Japan, Thailand and other Asian countries. The
objective of this study is to support people in the
field of education, tele-medicine, and environmental
monitoring. The joint technology research between

electromagnetic wave

Ministry of Posts and Telecommunications, JICA Expert for KMITL
Tokai University, JICA Expert for KMITL
Ministry of Posts and Telecommunications, Japan

Japan and Thailand to develop international
communication using satellite, started in 1997.

This  research is called “POST-
PARTNERS” (POST - Pan-Pacific Regional
Telecommunications Network Experiments and
Research by Satellite) and Ku-band frequency is
used for communication. It rains very heavily
during the rainy season in many areas in Thailand.
During the dry season, on the other hand, it rains
very little . However, the early morning sky is
covered with thick clouds during the dry season,
even though the clouds will clear up during the
day. In addition, it gets foggy often, which
increases thermal noise temperature in the air and
reduces the CN ratio of satellite communication
channels.

We are currently studying the response of
against environmental
change(meteorological ~ conditions), and the
information transmission system. The purpose of
our study is to find out the best way to develop
advanced  information  communication  via
satellite. There are not many new studies, such as
ours, where communication satellite are used. By
utilizing properties of satellite communication, we
are working hard to solve technical problems
involved in remote education between countries.

There are many problems related to
research and development of technology.
Southeast Asian countries are located in equatorial
tropical zone, and there are hardly any data
regarding propagation of this region. Therefore,
initially, we must collect data, and find out a
satellite communication system which is stable
under harsh conditions, and what the limitations of
satellite usage are. In addition, small aperture
antenna is particularly important for remote
education utilizing a satellite, as this antenna is
economical and easy to install.

In our study, transmission power was
made adjustable within the range from 17~38
dBm, so that optimum operational conditions
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could be determined. As a result, we came up with scintillation during the solar activity period, and
an operation system which could respond to changes scintillation properties seen during good weather.
in meteorological conditions. Moreover, visual Table 1 shows major differences found

transmission performance was measured by changing between PARTNERS plan and POST-
signal transmission speed when it was raining. The PARTNERS project.

transmission speed could be adjusted within the
range from 64~2,048 kbps. The transmission speed

was set at 1,536 Kkbps during normal Project PARTNERS POST-
communication. PARTNERS
In this presentation, the goals of our study, Satellite ETS-V JCSAT-3
operation technology, propagation characteristics of Frequency L-band Ku-band
image and sound will be discussed. In addition,
multi-purpose use of satellite and problems of using 1.6/1.5 GHz 14/12 GHz
satellite in Thailand will also be discussed. Trans. 64 kbps 1536 kbps
Rate (typical)
2) Background of the study ~—
Contents Semi-moving Moving picture
The  importance  of  technological PO ;
interchange and human resources development has L Data, voice

been stressed for the growth of Asia- pacific region
in the 21st century. As a first step, Asia-pacific
information communication base (AIC) must be
urgently built. Development advancement in
economy and information technology at the global
level has become the driving force economic growth
and prosperity. For 4 years since 1992, we carried JCSAT-3
out an international joint communication experiment
(or PARTNERS project) using satellite, with
countries in Asia - Pacific region , producing
valuable results. This experiment was followed by
POST- PARTNERS project to do more sophisticated
research. Launched in 1997, the POST- PARTNERS
plan dramatically improved the quality of sound and
image, by using satellite JCSAT-3. The JCSAT-3
enables international communication within Asia.

Our research results will be useful for various
other researchers, such as improvement of satellite
technology to measure communication performance.

The target of our first research is tele-
conference system. Through the face-to-face,
bilateral communication system research, the
possible applications in education and medicine will
be examined. KMITL,Thailand
The target of our second research is

demonstration of multi-media communications,
where the network of computer terminals connected ~ KMITL: King Mongkut Institute Technology of

with high-speed satellite communication circuits Ladkrabang :
enables bilateral, large-capacity data communication ~ CRL: Communication Research Laboratory

by sound, image, and letters. the equatorial zone, NIME: National Institute of Multimedia
which largely influences to satellite communication. Education

The following are the topics of our research; -to

understand the characteristics of rainfall in Southeast

Asia, and to experiment remote The target of our Figure 1 lllustrates the network of POST-
third research is electromagnetic wave propagation =~ PARTNERS project.

in education using hierarchical transmission system

during rain attenuation, the influence of ionospheric



3) Tele-conference system

Among various researches carried out in
POST-PARTNERS project, satellite tele-conference
system is one of the most important research topics.
Tele-conferencing is composed of outdoor antenna
and its accessories, that is, transmitter and receiver
and indoor device. The system’s block drawing is
shown in figure 2.

The system allows adjustment  of
transmission speed under various propagation
conditions (such as rain attenuation). Through a call-
through line(Japan- Thailand), the signal image of a
resolution test pattern shot by a three-tube picture
camera was sent at various transmission speeds
ranging from 64 kbps ~ 1536 kbps.

Resolution (TV Line)
300

250

200

150

100

50

0

1536 768 256 64
Transmission Rate (kb/s)
Result of resolution test for still

Figure 3
picture

The vertical and horizontal resolution of still
pictures was not affected by the transmission speed.
In addition, we performed an image quality
assurance test. Read-out signal from a laser disk was
used for standard picture. Two CODEC units with
different coding factors were employed. Subjective
evaluation of picture and sound quality was done at
transmission speed of 1536 kbps; the best quality
under this speed was evaluated using 5 stage method.
The evaluation result is shown in Table 2. The
characteristic obtained were as we specify. The
characteristics found in images of tele-conference
System are summarized in figure 4.
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Table 2 Measure of subjective pictue and
voice quality evaluaton

Score of Picture quality and
Evaluation voice quality

5 Not worse than the standa-rd
Picture (1536 kbps)

4 Worse a little than the standard
Picture (1536 kbps)

3 Worse than the standard
Picture (1536 kbps)

2 Very worse than the standard
Picture (1536 kbps)

1 Not practical

In the evaluation of picture quality of multi-
media communication, transmission speed rate of
satellite communication circuit was adjusted in 4
stages(2048 kbps, 1536 kbps,768 kbps, 384 kbps,)
to find out the relationship between picture
quality, and transmission speed and number of
frames. Table 3 shows the result.

== smoothness of motion
score difference of delay time
between picture and voice
delay of response

(#F)

1536 128
Encoding Rate (kbps)

Figure 4 Results of evaluation test for video
conference picture



Table 3 Transmission rate of satellite circuit vs

picture transmission rate and number of frames

Trans. Rate of | Picture trans, Number of
Rate frame
Satellite. (frms/sec)
2.048 Mbps 1.8 Mbps 15
1.536 Mbps 1.1 Mbps 10
768  kbps 600 kbps 5
384  kbps 300 kbps 5

Bit error rate was measured by changing
transmission power, using transmission speed as a
parameter. Figure 5 shows the characteristics

4) Considerations

On May 20, 1998, while collecting data of
various experiment, the communication abruptly
deteriorated. Both Japanese and Thailand sides were
unable to determine the cause of poor
communication for a little while; it took us several
minutes before we found out that rain attenuation
was the cause. The equatorial zone has two seasons;
dry and rainy. In Bangkok, the rainy season lasts 6
months. Although the annual precipitation both in
Bangkok and Tokyo is around 1,500 mm., the hourly
rainfall intensity often exceeds 10 mm. In Bangkok,
which causes rain attenuation, thus leading to line-
drop.

Thai TV broadcasting utilizes satellite
circuits as relays. Satellite circuits of Ku- band often
suffer line-drop due to rainfall. Therefore, some TV
stations switch back to C-band satellite circuits. As
can be seen from the above, the usage of Ku-band
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satellite circuits in the equatorial zone pose many
problems.
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Signal Quality Test on Satellite Video Conference
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1.mmmunmqmmmwmﬁmmwmmmqmuu JCSAT-3 N MMTNARBIAATYY LN IWUARETIT A 1315
fin’] mer»ummmaummaumﬂnﬂlugﬂLmumﬂ.mnLﬂﬂaum':m?mmmamlﬁwﬁmmmﬂm?“mﬁmmuu
walulaiinszaamnddrgnmunsaiansals fu National Institute of Multimedia Education (NIME) ua
Communications Research Laboratory (CRL) ‘uaqﬂ?-mﬁmﬂu TmuuLﬂwmumm@mwaﬁnmﬂmmw-um
ﬁ’ryrmmmwua-LﬁmLLa"mMﬂ'aﬂﬂuammmmams:uumﬂ.l?--qumq‘lna uwazAngnsnistianatnlunig
dvfayannudagadunadion uam?ﬁnmwum mslszqamNinatmaadionensidnisdnsanniignsn
msdhaafiunndn 384 kbps LummnmmﬂumumuavmmmaLuawmmwmﬂwwmmam dunan1ingn
mwmwmmlumim'im:ﬂﬂmwm%qq mmmmwmwmmmmmnu SAsNI9daT 768 kbps AxUANTEAUNNA I

daipundngnsinasdan 1.536 Mops 1sunod 3 dB

ABSTRACT

This paper reports the experiment on transmission of video and audio signal via JCSAT-3 satellite in
various speed, to develop the distance education by interchange the information among King Mongkut's
Institute of technology Ladkrabang (KMITL) . National Institute of Multimedia Education (NIME. Japan) and
Communication Research Laboratory (CRL, Japan). The purpose of this research is to study quality of picture
and voice signal via distance Edl'JcalIOﬂ and check the quality of distance education system and bit error rate
(BER) of satellite transmitting signal. The result of picture quality evaluation test are excellent for resolution
and smoothness of motion in the range of encoding rate over 384 kbps. and the result of bit error rate
measurement indicates appropriate level about of 3 dB at the transmission rate of 768 kbps in comparison

with the transmission rate of 1.536 Mbps.
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Table 1 Frequency channel of video conference

earth station Uplink downlink
(MHz) (MHz)
King Mongkut's
Institute Tecnology of
Ladkrabang (KMITL) 14,043.5 | 12,295.5
NIME (Japan) 14,046.5 | 12,268.5
CRL (Japan) 14049.5 | 12,301.5
ABNMINAARY
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Fig. 2 System Construction for Picture Quality

Evaluation Test on Video Conference
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Table 2 Measure of Subject Picture and Voice

Quality Evaluation

Score of | Picture Quality and Voice Quallity
Evaluatio
n
5] not worse than the standard picture
(1.536 Mbps)
4 worse a little than the standard
picture (1.536 Mbps)
3 worse than the standard picture
(1.536 Mbps)
2 very worse than the standard
picture (1.536 Mbps)
1 not practical
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Table 3 Bit Error Rate Measured at CRL

Trans. Trans. Bit Error Rate
Rate Power

(kbps) (dBm)

2,048 38.2 less than 1.63 x 10°
1,536 37.7 less than 2.17 x 10°
768 355 less than 4.37 x 10°
512 34.0 less than 6.61 x 10
384 32.5 less than 8.68 x 10”
256 31.0 less than 1.30 x 10°®
192 29.5 less than 1.74 x 107
128 28.0 less than 2.60 x 10
64 25.0 less than 5.21 x 10
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