
A
uTtn?]il?5-lnlT

rruvur rvr erlula d ora rfi s ru6ft ro GI

Introduction to GPS Satellite Technology

fi:u alRflTglilna r g.rL. (in'rn::rudt:'lo )

TheeraLaphitchayangkul M.Eng.(SurveyingEngineering)

nrnisrinrn::illurr nruyiqrn::rnranf ilfirimurn"urvrnlu]adu:voorLrnd'rtuui tzo n.il:vmofrq

u"r.rlJn {rnq nnru."r 10140

Department of civil Engineering, King Mongkut's University of Technology Thonbur\ 126

Prachauthit Road (Suksawat aB), Bangmod, Thung Kharu District, Bangkok rOr+o

rireird'ey : orrrfioil6fitort, rin-o

Keywords : GPS Satellite, Coordinate

unrir
1u n t : rir u u or sit uil ti': cJ o.r r-n q I u du fi ':

n fi rJ : v rm nriu u qi r 6 :l o v d'o wi t n r : d t :r o il iel d'r s i 6 n r :
XA

fl o': n r : d'l : I 0 l'{ u : r il ry.: o v"[d? G n t : t o I n r : dr': I : o u

ru a vln :r d t u cr u til 6 fl u eir u n r : fo 4 ru u o v : v u v dt ru r

riru'rnrilrfi n-qilt{:1uqJo{?try nnxuqil iirunr:ririluel
vqj

er r u?t u.r lJ o.:'t o o ru m r l q { 0 vlffi fi n r : dr : v gl-u rfi o n l ri r

nrruqr-cirhJtfturyori't, 1 lu'll:olrfr orirmupr

ni r n r r r d.t Er o't u ry o o r ni 6 n r : 9l-l n 6i r'l zu u : n n-l n I r ru

roi q rir r r rir vr I I rir u tm nlul n 61urTt 1 ulu d rhirL r1 u- ti
.Aajo'X

dr rJ'r : f r d: r { [ n : o { u o il u n ? 1 il lt-u an-tl u a v q n d'o'r 0'r { u

n'i r 16 rL 6 n m"l u'l fi n l il ev q r n nu t u t t n sdr I r u'l pi': I o rEr

0.:{u luvr r.:i e r n : :u .it : r o ff rciu ri'u rni o'1 fi o o r n r6rL

rfl u n fl0.: r-rr 4 :Llu: vl u rir v u o d'r fl fi o (Manual ) ff 'loY

iliorur n d'olr-qryrL truu ri'nIuru-fi ua; tnio'tfi olu nr:
^)

cir:ro6u t otirlrsiu nrvlrirunrlo1nlfl n1v"l611u

orrr tfi uil [avtniol rirvuofi n-euufi'u1nnd"l unrl rfi uil

6 fi ro c q a q lot u ot I 1 rfi u ri u"u t{l u qrJ n : niu du d dr tl"tylu

n r :qir fl v,fer ut n r : rir :t o tr n v r r': o ao u u udula n dl

orr rfi uilfrlno:o qi:ouln norfi o qilr nrur u uei fi fi

q nre rurifi ttarqua-nuatr uol n six n-ulrJ srrru ttsinrrru

d'o r n r :1u n r :1dl r u fi I rt:i'i r o vfi n t :1f'o r r tfi u rulu n r :

rir unrv'rornuo nla n tfi olir nr:rir:ro4firl:3tvlflra v

u::trnrnfi rlnn qrulnn rrrifi u-1fr q r'l rfi uildnil:,rnumfil

fi lir n r : ei.: #ry iy r nr I r u-l t ni o q il r fi o rir m u ot fi ri'o

u ufi'uln nNi o fr G u n n"u'j r 6ri to a (Globe Position
) "' "' d 4d i

System, GPS) d.rov:-u#rgqrnrorr tfr uru6fi toafr

I n o : o qj u d'r dr n r :il : v ru r n ru n o o n I r ttl u al'r um ul

ri r fr ri'e u r { : r I u n, fi .: I u fi-u fi rI a n u"u dl o t fi n r r n

qnd'or 4.r1u:vffu rryufi ril q: drhl'qrr tfi u:r6fi toa6l r{lu

or': rfi uil 6 n ttuuNdlfirir au'[o ttav n r:f'itfl:vll
rqiu'l:lunr:drlru'hi'ir o, o qjuudu fr rIn nfilq fi t v

vr:ru'i r o{air trfi ullquulan'loio d x qn 6'o':



II:dt:tJl.n?11 U1 Afl il nUil
dri - ;
uvr I iluljll 1 iln:)nil - ilttutuu 2549 94 ruuvdr ril nlulad qrr tfi u:J6fi ro,r

Thaksin.J., Vol.s (t) January - June 20oo

n? r il ril uillfl or one rn^ u ildil^ r o a
'lu:; uv Gil u:n:vulJfl o.r err? rfr ail6fi ro aovrilu

:vuu n:1uqot (Transit) (Greg, zoor) fiqn14'[u

n oivl-v{ G o diligcirm:-l rirruq eir ul.ru.rr o.:60 rirrir

lufln.e. 1e60-1e6e lou:;ilum:ruBnoyldifinr:
ir d'q ty r iu or o rJ uJ a o f ( Doppler) o I n o I r rfr u :J fi n n

yl-slurlqufio{ilodouyn,rfl frnd il:siJn eiror

ilyriilurn-uooduaorjfiud iiruru u or.:fildndu
uilrrfinlyh1rfinlru6 rro- aoo MHz 6rlno:a.:orn
-.3.s I al ' Us v-1,{utdnu:vlJttu 1,02b ntdtxJqt: rututrlnnnltmuo
ru a vl d' le u fi r ri r s r r u fi :-u fr q ry o ulu n r : rir rfi u.:'r u

^ Xqq-
:vuuyr: ruBnfr'trftd.: ruki'srno o rr or fi6 o riru.:ru
urr riruo':nr ncior n o{m-il Go6.:fi riru-nrrulnqjoEj

1 u u n fi v'l o f rfr ulu n r : rJ : y il r d r^r a sr r r rfi u ru o y ri.r

d'ry ry r ru hJ ai rir u-n.: r ul r qj u ii'r rir u r ar o o n hJ a-r
-vl-ot.-. Ao A - J 

^ :ri tryi tullrJrn:0.1:ud[uiutitJ 8.r:yuuyt:turynu
il:yau nrr ru rir rSolunr:l"fi'r ru rfi o iuvr^ 1 6 fi Q ul uu

n. fl . 1 e 6 3 u n y n nl.fi'u u o r r rfi u il G o u 1 r., r n u n rrm'.,

lurufr sr ilqunrnil n.fl. 1e6z 6lkiGrlneno{1f'
:vrudfiroa uaro^nao,:n:lluiJ n.n. re6e rrnu 1ez4

Y-v L:ttJytifirJFl 3 n:.:uufittrilutJmruryu (Timation

Satllite ) (Greg, z oos ) Io u:ruldfi ro arilu:surl r^ld
lunr:rrsl"r uuriror n nr::-u ii'ryry rrun duivrqdrfi,foer^

dd
ril o rfr uu nitl:yllm:rufi nd'r a n-u z il:snr:6 o :yul
o' fi ro a ar :L r : nl"i'lu n r :r r a{r uil ri.:lpin o o er z a d'?1il.:

tu a yldr': n ifio u n'i rlu n r :rJ : y il r n r{ d 6 n vru.r tirlrin r r ru

n n ri'0.: r r n n i r fi .: o $lu : r or-u rryu G rru n : d.:lu : rr u n r :
?ir{ruro,: qr't rfi uil6fi ro auilr o o n rtiu g cirud'r u n-u

fr o riruornro cirunuqruunvdruffld lurToqu-u
a iq-<q r'r r fr u:J fr 1"i'fr.r p n ri o n-j r q i r rfi a il 0^ fi r o rd.: ril u

o r r rfr u il 1 o.? ar :-g ril u u ei'n fr o d ri': u n-u 2 4 er r.l
il:ynoud'ru zr o':.:firJ6u-onr:od lqfldn 3 q.rnoy

vir n r : rir : o.rli lo a]n o :lur {lo o rr",, u uur fi 16 u.r vir ry ru

si r': n-u r o o.: fl r o r n r#u fl u tidsr :vr' n.: r ru d.: 2 0, 2 0 0
as 3^"
n Inrrun:o r nrlu fr r]nn unyu-.:frqrr rfi ur.lroiil:yrytflo^u "r

n:v ntflft$u]{nd

a .i^l J i , q v
0 fiYl t1{ll.Ililry{ 0Yfl Al'l tilnl Uil Ai

4 d<
:vulJo1?tlluruoyr tocI

n-n u il v il"r "lil I o.: : v l u n r : dr { r u r-r u el 
-] l rfi fl xJ

Yr
on ro ntjuov:J:v n otl el"l u 6iruil: vn oufi rir ri'rg : rir,r

(Wikipedia, zoor) (Greg, 2oo3) 6o

1. d?uo?nrfl

z. ci'ruaorfinunr

r. riru{lf

r. ciruornrq

lu:vur orr r rfi uil6fi ro aovil:v n oL rir a n n rfi uu
9/\do

?l.tfirJel 24 ot,t lrruqrrrfruildtu-lu 21 qri tylf'lu
nr:uonsirfrn"q rirufirufro s qrr oycir:o.rror'li

^--xnrr rfr urLli.r z+ er ?.:fi oyfi r,:ln o:o d e xlno:ryr a ri'u

]q u uri.:druruorrr ril'ailr.:ln0:ny 4 prt.: uayfi iofl
Sa"srllnr:drrrnriulnnil:vrutu 20,2oo nlorilq:

.trd.sY,^
( r z, o o o 

"h 
ci ) r l'ln o : vr".: o o y 

r o' rJ { dr ru il n-l rfu gu tJ g or:

(Equator) riiurul s r ol er'lun-nu usdrun-un ii'r u

onqynio qrrrfi uilueiayqrioyldrr nrlunr:lnr:
.i,s Ln:u:ou rz qi'r]ru.: riu 6o nrlrolnr:lno:riiu

&s
12 ry? lild/:0u

z. ciruaorfinrunru

luri'ruro,: anrfi nuqrur;il:yn ou pi'r u b d0rfi
, v ,f,A
u0uFli0uyt[:J0l Diego Garcia, Ascension Island,

Kwajalein, uny Hawaii tiruanrfinruqil?to-n
(Master Conrrot Station) r anrfi 6lrilugutinruqru
n r :yir.: r ur o.r :yu u q r r rfi u il GpS qr",r o ti fi rfi o.r

lnl:arlnarJ?r (Colorado Springs) iglnl:nr)n
anigoru3nr anrfi nuqruoir.: t ryrirdn^yrirfi noa
^,iqr n sr o fr o at: (Tracking) ri'lerr rfi fl il vir n r:ritur n
rua (Compurarion) rrfiolonoiturilttcJo,tetrtfiutu

ru si a v q :,: u n y d.: do ru n fi kihj ul o r r rfi fl :J o !j n n o n r r n

lid f"rio 
ry n i,rt 1 rtr il u {o 

ry n fi vr-u ar-u o gj r at o



ruu vdr ril nlula d q r r rvr^ u :J6 fi ro a 95
rr : dr :ilri ri l r ar o"t,ra"n fi il

.,i - i
!il I AULyI 1 ilnStfiu - tJ0uttju 2549

t5v ntnfluulinn

s. riruetld
U
r4vt q ' 4 ' i j
il tTil:un 0u9l tu 2 dtu [14[u .l Fl 0 dtunrnu1l0{

n-u * u,1 u, ( C iv i I i an) uu r ri, ufr ,fi o I n-u yr r.: n u I :
, q | 6y 4 - A - A -(Mllltary ) tUd?Ufl 0i,.l [S0utJ14U]yM9]lUltn:0n:L

ai'iy iy r nrhivr-u dn-u u n v ilv er I n u ri n r :ld'.r r u dr rJ r : 0 fi

t vld'lpivr n uri':lul a n u n vl#ri r fi fi n l ru o n pio r arq{

Atr)rllllllE qllixltl ]nliltl { R{rfu€r)

A

#''"^-€P
It

1.. :,r'j: i 1,.,:i ;,':.

. ri!;rl, i 1:ii,rl

nlfi t utnvituil*nouaowvuuotttfraudfi na
(Peter, zooo)

:vur srrr ru6filduuorr rfi sru6fi r o a

:vru n rr r 6filfiluen'r rfi ail6fi ro ao v r{Ju

r'iy ry r rulu n r ::-r u n r rir rTo q n o r n q r r rfi u il hJ fl1 a n r fi
f^sl-XAX

n 1 n y{ u o uu u t n n ryd d:] wu 0 1 fl n't 1 u fl v{ u f, r u0 r fl lril a i
rirtfrqdofinrr:Jd to.zs MHz lunrrrufidorfrnr:
q' v ^ a
[d:14dtJ19l']UnU 4 ryUqn0

t trtactn code (CoarsezAcquisition

Code) fi tutor 1/ 10 ro{n'lrxrdr{ugrudo

r.ozs MHz nrtilflrrnduryirn-u soo lrJel:
4 <l q a 4 v 'qruntu[]Ju I [u 1,000']utyt uultd9l.l'ntu

r iurfirvafi.:zvTa crt code frfi:iluru
rylnuer{ 1,000 n:{ nt:91:10d0u:1jttult

ror:#a CzA Code 6{,iruunv:ro6rl rn

q n n udril r: nld'td'o tj r.: 6 a:v

z. zvila P Code (Precision Code) finrrrufi

rmrnunrr:rnfiuf,ru 10.23 MHz finrr:L
Atv<tv

Bt?ndutiltnu 30 ru9l: ilnturuu 267 1u

Thaksin.J., Vol.g (t) January - June 2oo6

riuurqiirluei?d 262 iuovei.r:ria p fihi
Y - 4 oqy

sr nu0 0 fl tJ t0nmt til 81 fl rln nr:9t:'l 0 d0lJ

i r :v-a p fi lfusi a viu rfJu rir ulfi ucr o.r:ilYd

:u-a Y Code rii u:r.r-afi rn q o r n r ::r ru n-ur o.r

CzA code unv P Code :rruri'urfio}{ki
o i Ad

sir unrirfifi n':rru nn d'0.: d.r rravflol n"unr:
v q d - 4d

:u n?u10': dry ful fu [urn:0.r:lJ0yr t0 d

:r-a M Code ( Military Code) ovld'lu

qrr rfi fl il julilrifu Block IIR -M vr' nrrrL 6

tor Lz rLoornnrrirpi'rfl n-u drorfi n'rr:J

dr :L r : rrtu n r : ai''r un r u n r ::u n ? u I o.:

a"rU rU r il u a v n r :fi rir{ I o l rr n r'[u"f'u

u::fltnrfl
4vva^

01n:ild11': 4 ttuuu0ucrfl lJt:lilnunufl ou'tyttJqq

i " v us i ^rv{0ntn1:d'l rrnu:LcJ0ild:J t}t:0il nu:?t d tqun du?vru0q
dqd v 4
ntfltunrT:u[tnud.:110il40uil0u91']unu 5 truu

(Wlklpedla, 2005) n0
4i ^r. nduinquur Lr flnmruurrndurvirn-u

t,b7b.42 MHz ovfrn-.::li-Rrrul CzA code

runv P Code il:vnor'lunr:irunvdrdor a
4'^A'-

nnulilu[tulJ L2 tJfi tttJUl]naulvr tnu

r.227 .60 M Hz Ovtt*vN:y dttUU P code ttdv

Y Lode U:vfl0UtUnl::Uttnuflifl0{n
^i " 

o v qy
m n1 n1:a1u qu 0l n :f, Lr n 0 lil:nr d]14:u [$
qj
lumrluyr:d.:ovru nrrru n n d'o.r d.r

nfi uivrquur Ls fi n'nrJUrrndurvirii'r

1, 38 1.0b MHz ovluii'iyruriullo{ rn3o{;u
dd 4 0

0 y{ t 0 fl t1',1 0 Vll n 1: 9l :'l 0 0 U 911 tt il U n I 0 n

44
fl uul?n ttff n{u1rna8:rrn3u?td{n]ru9l

n d u n r r :L fouor n :-.: do uvh r: er

aiAA,-
ndutvtuttuu L4 ilnltilullnduliltnu
1,841.40 MHz rvld'lunr:frnurnrrrupn

oio rt o.:#uu::u r n r elololu ani uf
A ,-

nnutvtultljU L5 ilnl1:J8llfl nutil lnu

1. 1 z 6.4 5 MHz osldrirn:-uu nGouvr-rbj

aarfiilrnrr L:s,r

s-,
,r:l:.:,.
,llitlr,

i



?t:dl:u14'l?11 u1 aun nuil
-,i - .i
ilil I AUUil 1 iln:tnil - il01r1uu 2549

96 luusdr [T nlulad qr: tfi fl ilov'{ to a

Thaksin.J., Vol.s (t) January - June 2oo0

I n v eil ur ri.: t o.: t ni o .: fi u v't a tt o u tfi o

fl o l n-uti'usr :t u ttn v n ?t il [Au il 1 u

- A o iqo
01n:ildudvfidu?n qm tl tunl: fl{lJ 0u dfl0.1

o r ? rfr uil 0 vvru'jr1u:v-auul P Code riuo tfi ii'ty ryr nr

t '.i a
:untuupJ{oqfr tiunit SA (Selective Availability)
dt oqv iJ v v - i.l - q'
rijur{ nil 1 t1419111r:tJ9rU diuiUliUnUt?n1n t:il 9lu tu9l:{ nu
- Y i i v 44
o.:uuru o rn:o.l:lJ0yrro d:-u c'ru ru r ruttd'rrJ:vil1d ft n

oo nri16{fi n?rr fi oruarn ur.l.:uElni',lnior',u qn pi'ol non.:
,4' - A I a d

usirfior"ufi I ?\qun1nil n.fl. 2000 il:vttutfiuel

l^ a n fi u r;t"ul d'fr n 1 : u n r A n #il aJ r il S A o o n 0 I n n I : :-u 6i{
d da

lJ 0.1 9l 1 1 tYl ulJ 0?',1 [0 fl ttn?

o rr rft s ru6r r' ro afi ld.r rulufl o oriu

orr rfi u :J6 fi ro dt o.r o ril?n.r
ta si

anigo rru3nr'ld'r3ild'udrqt: rfi fl ru6rfi roa{ornra
atV'sasv

rilun :"{ u: n lo fl 13 u n i t n t r tm^ fl il Navstar lq u n o lvtt'{

ornldlo.rdfiigoru?nr (U.S. Air Force, USAF)
q 4f A ar . -q ' X"[uTJ n.e. iezs fr{tilu:vuirulr]r Block I lujuu:nu

ovfiililt6s.: 63 onflt (The Mission and Spacecraft
,i

Library, 2005) ri?uiu6ul triu Block II Block IIA

Block IIR Block IIF Block III (Andrews Space &

Technology, 2001) ovfiryilt6fl.: lr o{fll ravfint:

rJfrr-firruiiru 1u 24 o?.r1ruo?nrflluiirutu 6

xlno:r.:lno:ov 4 er?d d.:qrorndulan 20,200
as - ri q- C ^ q

ntaril9r:91.1:ilvt 2 tryfldillyluttLJU L1 rtnu L2 tufll:
:-u rir lio 

ry 
a uri 0 r,,, n ri',u r't u o r qif'l r u

lujud r rfluurr Block I fdrulufl n.fl. leza
'Jqa,runvfiilqdufr'luTln.fl. rseE fiorslunr:drrru s il

q,jo,'
tu:uvr 2 ruuuuu Block II rirLriornrnrfio

-; 
' 

- a u-a

rufr 14 nrinliluri n.fl. 1989 01nuuo.:ntil9r1u Block

rrn rfrofufi g fiutn:L n.fl. 1ee4 n^otqlunt:dxru

7.5 fl
q'iar'
ru:uvr 3 ruuuuu Block IIR Gruciornrnrfio

-A o" x " v
1Un 27 ilU]nil n.fl. 1996 ttavflU0untU4no?i11.: 6

r.:lno:nruluiJ fl.fl. 2001 frotqnt:lit.ttu to fl unv

tlY dlflflSUl.lf)tl

Block IIR -Mo v Gru ii.: vt o uvtuluij n. e. 20 0 3 ril u ttlr lJ

Block IIF ovril{olnrnlufl n.fl. 2005 fiorqnri
o4l

vt].llu 15 u

luiud 4 tiluuuu Block III ulhifiriorunis
,j

"i'q rouuh ueiov G:L rior nr anr ulufl n.n. zoos fi ovfr

nr:ld:m-a M Code lu:rluf,oi'ro

(;Ps \omin!l (lrnstell!rio.
2,t $t{Uiles itr 6 Orbild ll{r$r

d Srlrllites in .rcb I'l.nr
211,!{X} ,{n Altitudos,55 Deen( In.linati.'n

rd s
nJfi z uant ) J ln lla or n i) ffi audfi n dv o t anig" 

6r"rrr, 2ooo)

d d4 u 4
9n'l tyt tJ il 01,'l t0 dlj 0.t : dtryu

n r'r rfi u il n^ rfi ro dcr o r :-fl rd u o ;l'fi'fi o'i r GLONAS S

(Global Navigation Satellite System) (Wikipedia,

z 00 b ) lilu:ruu er r ? tfi uildr ilu (Navigation Satell ite
ad v

Svstem ) ilU AnUilYt9lUlnUql'l t?1UlJ0?\ t0fl10d
s4

dl4:90 ril:n1 [o uil n1:n?il Eil01 n:gul nfl 0{:gt6lttJ

nrfl16'nr:dr':rullo'ro':rinr:o'r n1 flro.::-drds (Russran
. s - Aqu 4 d -V ^Space Force ) tg U:14 dvl ISUUFI l? lvl Uil ntuilYl i C/ A

code rrnv P Code rriurd urri'uduj:vrrryuovl'fi':ri'a
' Y q'AeA

CzA code rvttuu eru P Code tvritiluqtf ["f [umt.:

vrfi r:rvillfu lpr fl nrr rfi uil GLONASS ovrl:vn ou'hj

ri": rJ or'r rfi uil z+ ox rJ g^ffi nr:luor nr niirulu 2 1 en.:
| 4 rryo " V

d'luon 3 ot.:0utlntnt:d1:0.: ?'rd 21 q?n 0vrruflnu
,q s dd

0atu 3 t.:tfro:Ytr0u.llltuuq1{nu 45 0.:fl] fl?]ilil.:
cJ , ^r '

lJ0.t 9r1? tlt utJ0sd.:01 nv{u tn nil:ulJ lfil 1 9. 1 00 n tn lil4:



ruuvrir rnnlulaE qrr rfi uil6fi ro a 97
r r : ar :ru r r ? u o r a-rl il-n fr fu

ori - i
ul] I flillryr 1 :Jn:tftu - tJgutsu 2549

r:v ntnflsul{ga

erxrfi uilusidser't{0yln0::ollannrulu rr qi'.:fu,r

15 U'111 udy$'t!9ltqiltu 8 ?u gliuuluo?nldn1::1

aryqrruarrur:n:-ulA'al b e?{1un:r.:rdurn-u
orrrrfi u:Jluln:{nr: GLONASS rirud'uhi'l?nr:
lu rd ouri'urr nri il n. fl . r s s s uo vGilldlrulpi'rfi ru

d - j
:vru rfr or"uvr za n"uar uu tJ n.q. r s s s urifihi alu:ni
i44v
Go uilrou fr { rG our=ur-i nruiln.fl . 1 9 e b rfl:u$fi 010l
:-a rd o u d a.: u n y 

r r fi o o r r r fi fl ru fi rJ g u-G.r r u kiii r u r u
s eni lurdouuJuluu fler.a. zooz rn-rornra:ugfio
vt-a& - d 4 u"tri6fr 

u:"arfr uilyl"nrurqrrrfr fl rLGLONASSriltil.rlturtju

siruru r r o'r.:firJ6uholulu16oufiuinilfln.e.zooa

ruav:l^orrrfifl:J GLONASS-Nt fifiorq z iJrjrur
-li-Y:--- I g r s i - Ju0uel.ilu telrJluflli tnn:ril0?ufr 26 rUrrnru
n.d. 2oo4 6niiruru s qri'luournnovrijunrrrfiiJil

GLONASS-K ii'fio.rq ro-rz fl nro-jrovfu{o:nro
dl _ _. J j o q. V
il n.fl . zooa rrlofr oyrirru rm o uyru"lfn:lm"l za o xlu
iJn.o. zoro

Thaksin.J., Vol.e (t) January - June 2006

il:rryrruvrur'hjr?:Ld'udnsrriiofud 26 uJuruu
n. fl 2 0 0 3 u a y fl uln :.: n I :r,l-sl ur o r r rfi s il n r fr r nlo
lufl n.s. zoor ]ouoy.i{nllrfiflil GSTB-zA uay

GSTB-zB (Galileo Satellite Test Beds zA and zB)

{ornrnlufufi 6 r-u?rnil n.fl. 200b udodrnr:vrqnou

n u-oo'r nriu 6.: o yri.:bin:r iiruru g o or,: nr fl lu
fl n. n. z ooa lo u o r'r rfi uilil".rrru ofi aixdudr fi iir ur u

il:vrrru 30 o'r.: lnr:a.:ornfi"ulnnil:vrurru 26,616

n^larrun: il:vnoLri":rl s 'x1no:drrlrusirrn-u ro o.:fl.r

fiiiruru s or{lu r r{lno:lqufiiiruru r orr,r luusi

ua vr.:In o :riru:-u rir :o.r o r q nr:l.i'.r rurJ r n n-j r r z fl

(European Satellite Navigation System,

zooa)

I S a 4 <d
lJ:y luTl{,lt oil o 12 tYt u&to?tt 0 cI

orn:suu nr:dl{rur oi er1? rfisil6fi ro afilei'iu
j'

r r n n I : dl ii'ry ty r ru n fr u n r I il fr il r r r n q r r rfi uru ua y

- r : i ..^^.^.^-X.=-4.y X oqv
Q n r[ua{ Lourn:0.1:ud[U iUtilJUuviuduvrairltudr trf

dr ru r : n n :r u pir urnj.: r o r 1 or si r.: t u u dul n n ki'o tj x
tr 3 ^ i. ^ - y,

q n d'0.: lr I I :rl ua ym r I 6l o r n v{ u zu ?yl o I I o.t Fn uulu
r1o1riu6.:loi'rir:ruu6fi ro arurldn"uo tjr.r uilifi ar ulu
d'rusir.r 1 o drrrur nrur a n-rd

r. ri'runr:mur: lpi'rir:yuu6fi ro arurld'lunr:

ritmuo sl't umur t o.: or n t :un yyir u ru ufi
aY
o n m.: n r: r r sl"r uu ri.: t o r Eir fi nlu n r::u

3O satel

,-f
1t

\:

\'niu*,
r#

Up-link
Stations

pJfi s a-nw ntvntt tfi audfi to na ot{atdu (Andrews

Space & Technology, zool)

qrr rfi ailo'ri ro aror ul:il
lu u nr rJ:y rm nql:rJfr rJ :r n oL d'r uil :y rn a

rl :1 to a r u o :ri'u 6 n r 6 u a v o-.: n q u fi duL n-ulu n r : aii,:
qrrrfiuilnra^rnlo (Galileo Satellite) (ESA, zoor;
(Wikipedia, z oo I ) rfi o rilu uu rm r.: ufi .r rir n :-l

Control
Centrn{ s )



?'l:d'r:ufi]?11ul a gm flu [u
di - iilil 9 auilvt 1 tJfl:lfilJ - ilnuluu 2549

98 ruuvri-r nrr nIuIad e r ? rfr 4il6 fi ra tr

Thaksin.J., Vol.s (t) January - June 2ooo

3^ 5 onlniluou [0ufl1:nlfiUO9',lttHun10.l

o:r oriri 61un'l:141 eir rt14u.:t o'rdr fi n o dx

ruriutir

z. rirud-lnl :uuu6fr toddtlr:ndtlrlflu
n r : vi r zu-l rfr o l1 d'o ti r.: r tri u d r t t a v u-.t d I :J t : rt

rjrhjrJ: vq n ei"[d'[uritu n t:o:r o: ttfr o'fi'el

:uuufl o.::iluusi"[unt:cJudl u0eil]eil t[?1Xi.1

iq.^ J,qr+ V
1O{:niuo]{vl [14u:nl:unn nil1 til 0nnwil

air uu ri.: fi o qi t o { e n ri1lu n 1 :'fr'q ril fr u ri'rl d'

otir{rtriudr

s. d'rufiifl il:viiriu 4n 1nufi ctrur:crdt rnio':
v da .ia < 4 9,,- -..iuoll to dllutu1 9l tn nilill{ I uu u

ii
n olfi r totofulul"l fl 1,ll dlil1: 0 nl dcllullll

6'ol nr:ua vuo n lfrumrlfi lull vdillun1:

oonhldr fitl:vYi ou6 n tdui n1:o:ro:fi
^ 

u qe
an10 t9l

o r nrj:vlumitu rirflovnu'ir:vuu6fi roa6l rilu

ci':uvrdrt o r fi i nlurJ : viir fu trnr rfi u o ii4 n fu usi r: r

u, , Y a d4 L 9t Y -.-.^o^+.- .3"hivr :ru i tuud o :vltt ovi to duu t0.l o.l uu:vuu fl v'l t0 fl u

6 r riJ u ri r u m d, fi ni.' l ti' fr t n I : il-eil u 1 lir u t fi o.: tr n v'1"'or

: vur t o r tfi o rlpitfl u o tj r l 6lufl o q u-u tt n v o u t n n

pJfi n pJntrtnsuudfi nau{lfuut n ausi

(Wikipedia, zoor)

lJ::[Urqn:il
Andrews Space & Technology .(zoot) .

NAVSTAR GPS -Summarv. Retrieved zoo t

from the World Wide Web: httP:u z

www. spaceandtech.com u sp acedata /

constel lations zconstellations. shtml'

f;:s ntfiflryut':n,r

European Space Agency (ESA) .(zoos) . what rs

Galileo?. Retrieved May st, 20ob from th':

World Wide Web: http:zzwww'esa'int/

esaNA z SEMPOS XEM+E-galileo-o'html'

Greg goebel.(zoor). Navigation Satellites & GP$.

Retrieved 2003 from the World Wide Web:

http: z zww w.faqs.orgzdocs /airlttgps.html.

European Satellite Navigation System. (2006)'

GALILEO.Retrieved July zo, 2006 from the

World Wide Web : http:u zec.europa.euudgsz

energy-transport/ galileo/ index-en.htm.

Peter H. Dana.(zooo). Global Positioning Svstelrl

Overview. Retrieved January 05, 2000 from

the World Wide Web : httq:/ /
www.colorado.edu z geography / gcraft/notes /

gpszgps_f.html

The Mission and Spacecraft Library .(zoos). Glq

bal Position Svstem(GPS). Retrieved July

26, 2oo5 from the World Wide Web:

http: t t Leonardo.jpl. nasa. gov z ms I /
programs/gps,html. PP. 1-3.

Wikipedia.( zoos). Global Positioning Svstem.

Retrieved July zo, 2005 from the Worlc

Wide Web: http: zzen'wikipedia'orgz

wikiGlobal-Positioning-S ystem.

Wikipedia.(2005). GLONASS. Retrieved July 20,

2oor from the World Wide Web: httP:t r

en.wikipedia.orgu wikizGLONASS.

Wikipedia. (zoor). Galileo positioning svstem.

Retrieved July 20, 2005 from the World

Wide Web : http:zuen.wikipedia.orgzwikiu

Galileo-positioning-sYstem.




