isipaper.org

209F

1 259

%
N
(B

it ol

tbasl =0

AR

A

AR R S S S S S S S S

AR R AR AR R AR R IR R

dro o S g0 7Mool Ll g 7Mal SLELINS 51
L¥AYNA I
Tl eleds as 280 Glal el (3 s
S35 5 Slide i le o5
S sl Sewes Dl
59939 (gm0 3T
IV Jlmw = J210 (55 soio dowd) (& st 50 50
4 k.
* o & =t z *
G309 s mm (5310 PAR oyl o8 (wigo
YYY os
. ( ) J
a0 VO 1 o sftwl wue FO 1) que Slaa i.:.:‘
Lﬁ”}.ﬁl 5}'.&.:.1 g alaas ;u_‘.al_'ﬂ.'..al .}l}.u u|3_£.
o5ked G Leds N g 310l szl 3o sl

Yo

Yo

S5 S35 5 S el T 5E) (caatd g degeme
(48 ey Sealungd) il (glos loale | wizye

9,18 (R & pad (303 (al
et Jhme Sl alile 51 eolanw!

[ WAy Jlo - ele aoal ]

AR R RARA

Wgdiign L8y 0y e ) ol U g il o0 s colo sl oo Jame Llglh gl g Al ol oled ol iypn )T 8 058 0 0t (e g oy D gy g g Ly oo sl

RRRE| R R R R | R R | R R R R | R R R R



https://isipaper.org

isipaper.org

Y daxio 259F

(AT | 0940 AL goxe

lplas’ o 5 2 (2Lad ablil g 2ud i aliuas Jo 50 Jopmo sl el
o Az Jouome P o (s g Jggme 7 ()

I s )0 Sl - gllas anxrgi Joazme 7 (V

) s 3> Olalie (oo g Jggma 7 (1

S azg Jaerme F o (2 )15 a2 gl Jseme P (F

Sl i y0 alsl) ol (g ol 15938 09 1 Sy (L5 80 2351 0 )0

Y ) Y ¥ ¥

Tl e T CHesus 2l TR Ly CH s ©
i1 Y Y ¥

(8] =0
H( 2l H (25 ,01) + G['Ku*‘ﬁ‘j bl EH(&-‘L.J} 3
Y ¥ Y ¥

G e
H ol T CHisan et T P o8 o) T O Lo

v ¥ ¥

Y
(8] =0
H( e~ TG ,28,5) + Chgganedsnt Oh i Ly

el sy sl )y ol 51 ()90 arsl ansla gl alal) slas o5 gl il U Affime o abal o

= +
y b, b (LY b
\ b
K=-tg"'(-5) ¢
a
., b
K=tg"'(—) v

K=-tg"(FH)
d

= I:}"I
K= tg {"“:] (f

-

¥


https://isipaper.org

isipaper.org

Y Asedo 259F M U¥a 0 AL oo

b g Slol sla ol )l a8 )5 i 0 b 21ge suiucdio ,3(RNE) il bals Jloy oo¥olas jlusle ¥
fog anlys JSb 4z &

cpl lagi a5 61&.&: Sl g b YemmxXYYoemm u.tlg.h ‘_,..S.s . o) JLt.g| d..i"‘_,__'i_j}.a 30 -

Sl pIS pulidia sl Y IEKM s 595 g0 0313 iy (o0 (535 39 58

\

O

(v
89490

)
A ocoo

(v

(f
Yoo

Moy glbiwly 5o yodila ¥V g jlap 5 0ges gbiwl) jo Juadile Vo 098 miygd S jigai Ol -F
b g pse slp (Fo wem ) G0 pp9ad Sa)lg (pm abold § (Fo ows ) (Jlgo b allos
(g Jolo 1.¥'e (pdye iy 9Tl A0 (Job by U ully juda V10000 ulie
Yoo lolgialoliy Yo ulea b ()
Yo lol aluli 5 Yo s 5L (Y
Voo lalg alald g YO0 oles 5L (¥
Yo loly alold g Yoo ol L (F


https://isipaper.org

isipaper.org

¥ dxio 259F M U¥a 0 AL oo

Fwl Gy gy ol 51 G plas gl sl 5 A6 JSluls 8y8e 50 -V
il ik (ISO-CENLEL) JLon alais &) S glag )l B 51 26 Sl ()
by e gl 3l iyl M Sl (AU Slule adlais whaw 5l )] el L (Y
s Gl rye S50 4 gl DS 51 A Sl 3l ghasly 1L (¥
Lol (hgppdiar BB gl )| S | 6 alowl> ogdl sloadys o (F
abii  Jow y 0 ¥ .Cowl ool saalie GPS byl paai 3510 laidke o) J5b Jlaie Jow 30 50 —A
Jps bli) foaw! juads Jitwe Jdo o Sl gol3l A ye bl sl g e jlail o luitul 2,5

(g aid o 5 15 415079 D yguo 4 guad 351 oo Oliaizio 9 e

Jats g s A

s QO

Y ()
Yo (Y
V& (¥
Yo (f

Sl s 351 K=20° cLlS aigly b o) gl 51 ge VYoo gLyl 5l o016 Sols’ e SO -4
b pgai 3550 Ghaike 3 &bl O, =0, 0 ¥mMm,0, =o, VMM bl cwse wlaike il @ cdo
(em) po il s o wSe cpl Oloalic jl Gldawe Olaizes o C88 (Al palao YU Cdd
(il o o clos 180 pury9d SoilS alold) Sl plus
a. =k, 8, =YF(
C,=Yf, 0, =A (¥
o, =0, =\f (¥

g, =8, =T (¥


https://isipaper.org

isipaper.org

& Aseds 259F M U¥a 0 AL oo

S dw (bl 28y Jow ulide Sy3 loylgale gl Z9) 9 5l gum duw Gl ZliRiul Cha Y
5 J S Bl aajat 5 widl AiBIS Jlbias ob dusyd PO uSe Eaj ol Aligginmes 5o deii] mutd 8L
] Gy D jls plas b 5 5l @ollas (8,5
Ul Jee Ir=A +AX+AV+AZ
{{: =B, +B,X+B.y+B,Z

(S s

L e Bl 334 R

rﬂ

A
prus O

oD O
OO D
oD O
OO Py

A ot Jpus s £\
A

i

3,15 392y sl y Ceom jrgeai jo Joe (g5l 35500 oSGl Less ()
o ol o1 38 s el b s SR
ol Jo 8 311 9 gty oo OF
O, 0gzg SYolas olfiws > 45 (¥
Fow! plal i3 OBl il gl adal B cliwly jo adlgo o bogo o adal; -V
ey oS glad R alaii Swisei laise (A, ) Seigiy glai 1 N
Y dN

L2
R0

Y dN
"R IA
\  odN
" Rcoso 90
N
_Rcuwa (
Ol IS (e (23l (50 05 bl 1Y
wedad yo adle ol iy, lgiusl 3o apdlor ol : Y
Ye —Vp
Tg
Yg —Yp
p
Vp Vg
Vg
Yo =¥y
p

(Y

Q0

(Y

(v

(f



https://isipaper.org

isipaper.org

¥ doio 259F M U¥a 0 AL oo

Pl Pl"‘:t}--‘“.‘}ah"”ll..'ﬂj }.."AA dhEJJLn_JJ f_hﬂ)' -:Lhﬂ‘, -\r

Soran g (59 50 Jloy S oLl A ab Lowibyglf sue:C
A aladi (e & La :HA
Cﬁu
()
.f.;.,:\ -i-DE,"l r.'hﬂ‘HA
CA
Y. 4 —::I.,.mfrl-i A
(‘A
T.Fa —of'ﬁ'Oﬁ.PHA
CA
(f
You — 80 foHA

ool plas Fiap Jal Jgo 8 4 bgr o dbail, -IF
o) JBs P o) sl Ji ol g
e Pl adle el G Joniliy o 7 glanw bawogia slizeil
o) (31393 S 1
—vgl +fnGp-ya' ()
~vgl —fnGp+ Y (¥
vgl — fnGp— Yo' (¥
gl + fnGp—Yo' (f
Pl 215 IT g AP gisno byl alaf, -1
e =R _(+GAST)ET ¢
AP =R _(-GAST)E!T (v
e =R (LAST)E'" (v
éAP =R _(-LAST)E'T (¢
sl gamns (N) addgl 6 alaio 9 (M) (¢ leadlchuai alae cLinil £lad )90 33 3 July, 3l Sy plas -5
(Siogi5 220 5 )30 Ggpdon Job! fhad 0 8 (a3 30 5l 79> € S0 b )
M2N o)lgesn ()
(Y
43

N Pale s MF0|E

M

Pole = 1".“J[Equ:ﬂnr

MNy7 =200 ¢

\—¢"sin’ O


https://isipaper.org

isipaper.org

Y dxio 259F M U¥a 0 AL oo

Sl gammo (i i )0 (ggil il 0)50 50 pj Syl ISy plas Y

JE G i vy p 908 Sl oty ciihgd 8,5 Wy 4y 45 Coprdmmin o 2 SN
00 )5 oo ol j0 )0 i |8 0 oud samli

23 )5 oo ool b Zasol 57 51 30 cwiis LSl alauly 4 a5 e0gs Siilatiuin i SO 5l ol (Y
oy S0l53 355 Jlake mey Lo 4y W5 0 25 > el Slaial po (2S4S ey STl pliee (F
ol daline abail oLz Job 5l b moeal cpl Gl (F

ool s gy OMea I S plas VA
SBlgs YLl e S90S o) B g )52 S ()
20,5 8 ) 7 0 2l e e g 55 e (F
33,5 o0 e el 53 00l saaline glils; g b b o5l o i o de 5 552 59 (T
WS o i gt |y L SiS 5 oad Sl glac] s )0 i s daild de g 552 s, (F

| Seplas o)l wil S egnl (e q 9 Sogl Joby Bt i 4 h 5 O S g 0 -1
Pl ayliiin ) gl pitsmmnss s 25 (5130 03Y 1o s 5 ¥ oleo

ax dy Ix _dy

— === ()
9q 9q or oA

do aﬁ. B?L a-:p
dx dy dx dy _dx dx  dy dy

— s~ Ptk

99 9h OA ¢ dq A 0q OA

sl g (325U 3 a0 i 15 3 oz Sl Y
o] 4885 Ao Ay sy zehaos 1 blal GBS glas eddeo Ll aF ol Zlreel oan lea ()
Tl IRl o sl (ohn Slal 4 AL LR ol B SlaS (oh Slail S Rl (Y
Ll (e
2 O gl S Salenn slul Lo ph S ppas saaaglis o5 Cul glrsel pan plos (Y
sl A5 Aedes
ISz Calps olal Lophy 8o Colis @l amio 0 oud ppal pan Colue Cond Sl (F
e e
29 t=) alisd o of K6 ki Olid canl Y= XTtE #X He FXX e, KD pudl Copw T
Cel plas P(1,Y,Y) akaii
a8 =e +7e, +ve. ()

=g tre +ve, (¥

<4 d

a =ve +ig +re, (F

gp =de_+re  (F


https://isipaper.org

isipaper.org

A Asedio 259F M U¥a 0 AL oo

o 31 KD ki (88 plaT 0allS (il (0o puwl) () 90 Ak po jgad ofig polio g pa 2o
¢

¥ ]
ALl b Ll (F Sl o LU Lol ()
Cmml 2 48 o183 bl o) (3099 o (g S0 3ludl sl (love numbers) g¥ olosl (yid F 155 o
NP s 8 o) O3 2l 5 g b 5l S5 O

ey Sl RS g R e aaily o ka3 (Y

ooy Sl NS 5 A5 O alal) Gog alel (F

alaS e (¥

Flwol S92 35 e 51 G plas a1 (glo )l sy )0 (o) adawgs Sufeled) 5L,

il oo o S fall a5 bl ¢ e o S2YI ()

L LS, | LAY 4

S (Y

Sl ¢f

olo pdai ;500 WIS 51 (GBb) (o) awgs (59) S0 3332 FT 5 3280 9 oo Wbl il Lol Hhai
Sl 1 [y 3T o ytiiens 23 8,190 31 S0 IS iy 2 30 (Snddy35 9

)y G fo i O

9% 29% 4 (nmiingnPy & b (Y

VLBI P GPS slaesls (955 6padlS (¥

g ¥ a3 (F

Faibly S0 3 Wilgi 00 (G9UE 42 &1 (o) b 31 Al Sy 53y 4 oadd < 5o ST lkie mou 35T
Flad Cur 39 Folhen V GBS S 0 Sa e Y O

oled Sz 50 fRagha YO o 28l Cugr )0 e e V (Y

(@l S 50 e dee Vi Bl S )0 e e VO (T

=led Ca 50 pahes YO (Bl Sz )0 yia e VO (F

il plaS (ilSmnad = (5 ] Judo (bl p gl B slansah 4y

Sl (JB2 :0  taiwgy Jbop J5s 0 1S ok buwgio glid )l :l'li

LH]. ()

o +0
m

3]
—I0_H. ¢v
g +ao !

m

o
——H. (v
c - !

T

o
—I_H f
o —ag !

m

-y

Ty

Tf

-Y&

Y5

Yy


https://isipaper.org

isipaper.org

q docis 259F M U¥a 0 AL oo

Flaml plas Ldad o5 o 1 il Juanilly o abw Sool YU alul, YA
o) ()90 Cas 1M SS0g 2pe 10 (e gl R
oo (2ly I Old g el oS o 5l BU SiBgi5 p e st 100

T

L COsS YOO ()
g

m"‘];llT

CoSYOO0 (Y

Fou ¥
) . <
- sin YOO (¥
e
o'R
———sin Yoo (¥
g
OB 515 Sk WIS 31 JGu gl s azde A
JJB.&._uLﬁ g ».L-]ﬁ (_.;JL..wgJJE (Y ‘_J_,]S_.,,.__._-m - L‘?ﬁ‘ 15)];-'-‘-’3)-"1 ()
Silwgnl Jolai pas (F sl = Sy (g lws nl (F
fowwl plas glho L& Ol suw g 532 ol o adal ;Y
oY Jalous:h  uo g3 il : W aY poo vus K

Y

{ rk)Qw
P ‘L__
Y dr

J
—(wik} jw" (Y
Y or

T(T-

¥ E}w
—(V+h-=k)
vy ' oor

T(f,

v Ow
~(\=h+—=k)
Y o dr

] ) g ploS & T lo o 30 g o5 o allae -Y)

JaSlo o (sl 9 400t Jlakh 9,5 T 5 calhiZ

e (Fand e By b FandS ol g Fyme aigsaSuns L
™ B s @
?+E‘:ES+ED ()
u 1
LS.
Z—"l"—'— 5-!— D{
M 1M
1 : :
Z—+ =ES+E” (Y
[ N
: T =E.+E_ (f
z Tz ~PstEd


https://isipaper.org

isipaper.org

V¢ doeiio 259F M U¥a 0 AL oo

faal 2 plual 51 Sy plas ans A3l 5900 gl 50 (o) Joadllpusie Y'Y

S (Y la ()
Canl Doglate aly); Dol 4y S (F S lgSnag (Y
Ly
Jolad cudy @ rs rT}.s..;aLg ;T—=T sl § 032 ‘;,T gt it 3| 05lanle U clad alolBr S -YY

\
':lf -
CS po 30 oylanle g0 (pl 8 o jlas glp — G ol (s avas alisd jo lae jlsale  cled
a
\
?ﬁwlpLﬁLﬁL}Tdﬂ.‘;
i =
y— (
Vt+e,

1'+ET
) (Y
"|+E!1I

\—g
Y L ¢y
b=t

VB
Y L
-

- s - £
Slogl 15 =l t i 13 6 fpmle Sl s gl amiliy gl Lo Jlas Sy o Y

A

Tl plos L}i (i

v=oc ()
T
v=— (¥
Y
T
v=— (¥
Y
T
v=— (f
lF
2%
Syl Jols J1oz 5 X, 551 008 5 5o 1, ¥+ 1=[ABf V| claslis o¥olas ol Y
.-1'

dilona (gl jLi 5 90 S )l pb Sluslic SYola sBlws (bl (Nuisance parameters) o>
Tiaw! plas Y g 510 9 3l X, SRS

v+1=[ATPA-A(ATPA)'ATPBX,

v+1=[1- A(A'PA)'A'PIBx, (v

v'+1=[B- BA(ATPA)'ATPIBx, (v

v'+1=[B- BA(A'PA) 'A'P]x_(f


https://isipaper.org

isipaper.org

W dxio 259F M U¥a 0 AL oo

h

= —_ " -
ki aly TmAr? o 850 aglii aget'y M=; =1 alind 58 o)lenle K lawgio (Jlogl 1 Y5

Sl pluS (h Celss cans ) puas abais jloylanle jaus
t =e ()
ol

\
t == (¥
p (

t =

Y

\
p
"

l|J :F (f

.......................... gl YO 58 Yo Cawg a slailin jo slasd RTK pwacn 6 j0 -YY
IﬂL’Pul L_*-:’LJ.I.:.UF: a adui ‘:'}jl-}ﬁ b)|_5.m|..u JLL:} g bjlﬂ.ﬁl.a caglas LLEJ.;L_\.QJI LngLla:.- i al_uﬁj Y ‘_JSL.L? L {‘I
Sads Al (gjlme sdalice b 00l Jles! Lol o2 Slaalice 4 g oo
IﬁL:-‘u] lj"i-’-u.}ﬁ"} g Bl ‘}Jf.'_lﬁ a}ls,.mLa J1-.‘L.a q n‘JlEALn t.nf-Lu *L_s‘ri‘-““';[ L_gLﬁhU::.:l- &= a.'l..-r).; 4§ Lﬁl-‘l.? L (T
Dgd il (g5l sudlice U 0gd Jlael Lalai 2 Slaslice 4y ¢ ouid
Slp g odh a3 pgd duipe (Lol Hiudg 5 jhe s lolhd x> pe 0k S T s b ol SIS (F
g plal by S 0 50 aladi
élﬁ 5 ol 400 ped A &al.m J.n..u..us.u g ).n.......\).?' d‘.mu:i- &= e ad..i_.?._pf ¥ Jﬁ'..‘u- L; il ‘EL‘; (Y
g plonil (biygys S5 590 alais
> B greeksS U Y pen S Glp el il SO0 e Sl gy 0 -TA
Casdy Bl adlgd o 3 Y 51 SO plas wiloads Jo a1 slosl g polos ) (g S0 31l
WASb ewd L A 0 (5 peadis gllas (Lo ale e 58 Slaslis ()
wilodd Uz lyls andis Wiz 0 8 (6 sz Sl Lo 4 Silaiz (Y
Q8L ez gl yia iibes O b ailgi o 2STas (g e iz 3l o alaits ciliaiona (Y
wiz gl gl e tile YEF o e Ole VAU @STae b 4 wdlg o L g L Slasli (F
8old ) 5 O yeuo 0 Sl (g il paeal gt 30 g el T 4o Do o glelanle (o ) PRUBEES I
$ il B Lghnﬂgni.n j| L_f.r ,al..xf d .'ﬂg.u.n J.lf L;-'I ] s
BeiDou ()

Galileo ¢y
GLONASS (v
GPS (¢



https://isipaper.org

isipaper.org

\Y doeto 259F M U¥a 0 AL oo

P! guons buwgio 9 35 p0 5l 9,5 (Sirim Jlogil asgly faws jo pj buly) j Sy plos —F
—y, e 0
E=rtan '(,[—tan—) ()
\—e ¥

M :"rt.an_"[,f—!‘ﬂ3 tanE) (Y
f—e Y
— E
& =Ytan ‘{J—" etanE} AT
\—e Y
ﬁ:'rtan"‘[_,‘w—etanﬂ} (f
\— L}

aidy 29l (ol GLBLAGE! Glyls (o wdle ylowe wdli ot 6L gslaw o ol yl 51 aiwd plas’  —F)
] Dun olies g Lo
la e M} Q)
fa ® M!
1 o M}
Q2 o Mj(f
VORI E— PO IPY PR e TP
o3lo - g5 JUgj (¥ ooy JUy; ()
S obigS (a5l - zg5 JUgj (F Doe ol gl - 98 Jlg; (¥
148 Cowl Sloj wiw ply (Orbital Anomalistic Period) g lue Scundlogil 9l 0)90 —FY
A8 o JalS g0 S slezil oS > 3 o lsals Perigee abais ()
S5 b a5 90 S AL S 1> 43 6 g0l (535me o8,T ala (¥
.5 b |, Perigee i Perigee oI5 ;50 O Jblesgl oS > 45 0)lsnls (Y
S b ) sogre 25 Al U o0 S alads | LS 558 Sy (LaiEl OS5 o 3 0 lgale (F
Gl B={Q © M} 5 A=f{a e I} acgomo 30 & 1) kS oploll aSiypo jo - FF
fowl yl3pn PeB g ae A lila 515Y (glojlew S¥olao )0 5 buly) 5 Sy plos cigd
(Lactél Wy i ameiliy R )

do dR
—=f(—)
5t~ Tag)
do. . dR
—=f(—) (¥
o (dB} (
dp . dR
L )Y
dt dp
dR dR
— =f(—) (¥
P ( dﬁ) (
S g e )0 0,leale 4F Cuwl (5 oo i (Osculating Orbital Ellipse) ¢jloe olwg oan —F0
LY [T e —— D gguo Oy} Jad do g
oLl g i 1 6 S g (F el slag i G B3> ()

sl alazél glag s ST i (F sl pilaz! glag i g1 i (Y


https://isipaper.org

