[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

_, d?ébwlu’/}bg’ﬁuﬁ}z

. - [
'/..'fi'ﬂé:-/fd 1#95 Ll (g o jlasdh iy Jlw

7 Vol.5, No.2, Summer 2017

‘W“QJ’ \ A

&2 s U 3l eoliswl L (VRS) (65lxo g2 po olfims ] 00 59! (6 5Lwding
Lod gutd’ 2o

" 525t (5 ol Lyl 0o ¥, (5 e Jlox

Ol oliile- Jaig Jo g oyl yas 0uSislo- (510 paids pwdige 09,5 Lobiwl =)
Ol sBiilo- Jisg oz 5 o)l jos 00Sails - (g )l0 paldl cwiige 09,5 (530555 o)l gl )l (gezmiils =Y
Oledal siile- Ja5g fox 5 o)l jas 0uSails - ()10 paldd cwaige 09,8 JLeiils ¥

AWWADNY/ ¥ allie 3 pdy 2u)b WWAFNAYITY callie <8l o &,

PRV

o SlotsS Caadye (e (s e ) 35250 SMSis sy 4l Bup b G SleisS Condye pnd a0 03,55
8o Ll g T Sl Cepabgn (orets 5 (gl dpir sos oS 8 yme i ol 4 lo] Gt el 0 ol
looasladl G 090 plal Wb iy Jobo (510 o551 aSed sl bshas (sl daitl o 1wl oo Slvmad Dboyg)s e
Fore Sim S g (o Sel b (obm0g)s gy 99 (Brme a4 aelol o g oo SSE Lo a3 52 lp (§rhes 9 S AIn
9 S 055501 93 (e 4y (s Hgdi oo (2bgyd B 90 SLly (Sl S HRag 5 5 S HRdn sloosilendly gd go wiSls
Sloezal LB 5o ool (g0 (sodilesdl « SawdS v oSl 55 g o wils ST SELLS ComBse ad 4l 5l o
ol e silome Claalin ay Sleoral ol wyoz 13,63l jo Ll oo Jlesl Jgl ayo Lolss Slaalice 4y yusSae cuadle
Sz S 5 b 2laons® G 995 O 5o A 4l s 02ys8 50 0 Shes aulie 4 @l ) St o g o Jlas!
31 S ol sty gl el o draslns il s b bl 1 Jgane Sz 5 by, Lxia] 55 095 o 0olitel Jgene
dy S (5 0 Shos (yone Sz S (35 Geied Sl (T Sl Conne e 4500 Saz 025 o i
= Jyone Sz S by 5l e o8 0 Slowal (9bingys G E80 (Pl Baa bl pgd (ASu 0 )l (S g,
) plosl L o9 s ooliinl (oS 5 (aled (59,5 (925 oo a5 @l ol dlone (sl 398 o0 ooliinl Lod ynis @b ol
A0z 0 )5S S Jae (g0 Sl jl ealitil L g oo DRI (225 Jde (nie Olsie 4 (osS S s le]
2L sle 4 Lo sy ml jloslaivl a5 ams oo lis pos yidn zulis 098 oo dewls loazs 1 Skt Comdgo pund 4SS

BB dgagy yids 4oy YE g VY B+ ojluil ay Jais jee (sliwly jo 1y ol g (By0 ¢ ot sloailge 5,570 B wilgt so (il )lsS

[ DOI: 10.29252/jgit.5.2.1]

MYFEVTERN 008 leiol olKiils cou >l oLl ledol o5 Kue Jloz 2008 a5lKe oot it
YAYF VA= YAY coals
Email: Asgari@ui.ac.ir, jamal.asgari@gmail.com


http://dx.doi.org/10.29252/jgit.5.2.1
https://jgit.kntu.ac.ir/article-1-463-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.5.2.1]

4 7% )l 6)1 e Sloal f

De oo 3B Slaslie slaws gals

sl sladob (B3l egiar Allie pgs A o
).n)l.n.o J.».La L_SLQJ}‘;: 5 Ll 0l 4.._>\.>f
Al 50 gume Sjgods odd 090 slajle pled!
(Voo ) ol 5 o allie 4 g5 e alaly ol o
Sleeds |y i) pgu idu j0 [F] 0,5 axxlse
Gosilogil 5 05,5 Sl Lol gz e ol
S gzype ol 2 (Grhuysy 5 Gy
oz S 0 e SSE ol (nl 4
Sz, g b pbos by 90 Sre
sl 00 4.,_>|a).. s_:l.’z.M L;flid9)° ‘_g‘)g ﬁb_ljw
ool 2 (S b 90 i3 onl yo Sz ST )
G s (aols Se bl ) bl ok
el 00l aculre 3 gy | Lo st &l ulul
&z e ol o )sSl 90 (Byme 4y ey i 0
Moy S slapl L (VRS (sjlxe
Ol.io_».».}‘ Jsl d..,..:).a ‘éJ..aLm Sloslie Le IR W) ‘S:Lus)b
ol aze sl VRS was 00,680 o
Gl Slaslin cile S5 5l solanal b
Alols o SolisS o olgsdds (glabais a1 Lol .
UMBOMJM)LMO&HJ‘)‘N
L alfge  Jols xhe 50 ool oldgyo
P Gl Slaalie 4 wsSae Cwdle
3 ol goue ml pid (idu j0 g oo Jles!
Sl odl AL s g0 o 598 Olses

ool 90 lee anslie ploul a4 (ol iSw o

® lonospheric free observations
"Chenetal.

8 Master reference station

® Ordinary Kriging

% v/ariogram Function

v/irtual Reference Station

12 7ero difference virtual observations

50 Slelbl (5 5glid uwsigo — (Sdug fu (Sole oy s

1195 glinsls @ 9> 8 jloshs @ 2y Jlw

doddo —)
S Cmge et St o3 oSl Sl sla Lo o
by oMo ald jslaiod; RTK ) SoslosS
T T SlonS Condse (wnd s Sl &
o azg b cwlodgs (5ynS g anwg Jls o
o= lealold ;o RTK i (slapianns Cudgase
o wiwly slalbhs eg LS V0 5l i ool
Sr—gy 5 S iz sloalbs |5 5l e
) CBgn (s S80 (6 pSetir 55k 4wl oo
5 osli ol ballas ol s ade Goa b [V]awes ials
ol g po o] SO e gl 4 4l S
adlie )3 1) 5rhas i g Srhin slalh 5ildus
o= slasb jleslaul pxe 4 (pl a5 ols walss
SO gl s cdl g cod gaily el
S oS s e 4 [Y]otl
e ade Ban b G SSlerS Cobge (s
& SleleS Sy (sl (S s ) 35790
Lt lacSuSs adlllas gl . Conl onds ol
9 P A (s At ulosl pr CeaBge (yend
a5 Coul S Y] )5 anmlie (Yoo )) T gugnd
S sl sl oy Jobo 3l adlie ol o
il oo alswl Tl 1y dl a5l eslaul Ly
lased o aly Jobo (A3l p jshaiedy dlis ol 5o
P ot s Slanlie g s 5l Jiae Yolse
o sy odes 5L doas .l sk eolaiul
plal od o wily sladsb ) 56 lapkal J>
Slosliiul g Lapleol agio L 0gd oo St jlzro
e
Sloslaul T 5 ogdle 0,5 > Slul a1, bl alel

! Network Real Time Kinematic (NRTK)
2 Real Time Kinematic (RTK)

% Cannon and Fotopoulos

4 MATrix LABarotary (MATLAB)
®Wide lane observations


http://dx.doi.org/10.29252/jgit.5.2.1
https://jgit.kntu.ac.ir/article-1-463-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.5.2.1]

eoslaiwl L g jlzo &0 O&L'.Lu:!l [u.'i:ngng GJlwoaugs

2950w (50l L gule 031 j7Sho Ul o5 Same Jlo

2 odYs B 9 A LGL""QL“J d93 4@]) 0
RS K, J slesls 9 & ol
Golay DloS 5 oled VA L5 1o i 5,90 slaolgale
VANYy wilfge Lols claslie VA, wilSss
VAR wlsgs Lolss Slaslie mmo slajls plel
5 VALK SVATJE wilsgs Lol o alols
alEgs LoldS (g hung) g (S hmigy Ol ol
Sstinl cdls 3 ase 5 St 56 pleol sl oo

139 00 iy a5 (V) ) &) 500

A fE A2 fF

N3_

=gt agh (V) el

slasle [ale;.l L plp iy Ny o N ol o oS
y Gk B Slelil) @, 50, L sy
Az 54 Glgse Jsb 5fasfi slaulS B
Llys 5 ol glash oN; gl aiibe
e Ojpeds oSme hedn aelasls
Ot le csmline 5B elel cplply JJLQGQ) ujL’

D9 oo iy yx5 (V) alayly glas (Nyy,)
Ny =Ny — N, > N, =Ny — Ny (V) ala,

() akyl, o (8) akl, 5IN, el o il L
Gyl sy (N3)jhessy 5l Jits 51 aledl
((F) alal)) as wales ol Ny g Ny

1
N3 = Ay, Ny + ﬁ Awr Ny (F) akal,

L bs,e slogss Job Ay 9 A atal,y ool 5o
il Sl e s e laal i

)" J.b_w.o caslice (F) dJa.gl) dsles ‘_’)‘936& CypiSrod
23,5 5 (0) ably pp ) s

_ Mff A2 fF
9= g 0 g O (®) <)

() aaly )3 (0 5 F) Ly, G L cales o
sphieds bl b3 oSS lgise

% Narrow lane observations

o9 P9y 93 bl 2 VRS sur g SedS
Sl wb el o S S s Gh
S8 ¥l Baa b ped ise jo .l sad aisly
4 VRS wos o0, 0 Sbusal obg,o
&l bl Joere Siom S (g S0z demsloee
5 2l (69,5 (275 Joe a5l eolitul b Les pis
el odds wlof ).Ja.u))j.e 6@‘) 6‘1.: ‘5..4;
A Cadge allia (pl )0 iy 90 slinl) 5l jslaie
Joe 4w sleosileadl polie Sl 4 axg L
o i Slaaline Joo b (ousS 5 2l w555 (278
5 Slaye uieS i glas Gl Gl oS
Wil 5oy she 4 ol alas glas Sl
Coadge ueti VRS o> 00680l some awlze
Q].f‘;cﬁL?u‘ ol uL?b..!‘ ‘;).?u J;Lo wl.w‘))
Shose ey Ol del mls alie 4 cule o
Lo i 9 oul)lsS @ls ool 2 (Jgone Siim S
Sholpiny @llis oyl JEA I g oo 1S

Al awles ST VRS was o ,o5) Sguge dino) o

2 9y 99lge Y

I JEee S¥ole ol (55900 4 A 0l po
O Olped jide Sl Bis polaied ande
Al daly als oy slaJob o Uas slowl e
g alEgs Lol a8 10 Jul> zae 51 oomlive alolas
gy amle (V) all, IS5

(V) akal,

jk Jk
A (VAN; + VA, ) =

vAQlK (t) + VALK + vaT[k

! Root Mean Square Error (RMSE)
2 Mean Absolute Error (MAE)


http://dx.doi.org/10.29252/jgit.5.2.1
https://jgit.kntu.ac.ir/article-1-463-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.5.2.1]

NIV IR W R o pnron—disp | ; L.,\‘ SWRERN
oS ol bl JYaal ol Gk »
Gy odiledl a (V) akl, ;o (%) akal,

19,5 I Cews (A 5 A) Lails))

pnon-disp — ydisp _ (A) alal,
Q) akl,
yron=disp = yATJS + (=VAIJy ) =
A (VANJE +vag) ) — Vaglk — varfk
Olramai by -F
Jols o ampe ol o alols il L

) Grmsy 5 Grhds odiladl @Sl S
sanSobml @l (ny)5,80 Glaear cenbios
2859 slalhs ol Glp edS Ja o Uas
39750 G5 Cardae (rt Sgp q> egaza
055t At by slaghy, @Sl yo
o9y 90 Syre 4 sl o [ GA] cewl o &l
Dgbge 4310y (Jgeme Sz S5 > obiygyo

b gy -)-F
&JMC}fom‘MJS‘&LM&JG‘JJ

. 5. L

POg P oy gy SHeedy (o RO9L°

Ty 0, (852 1390 Jlo 3 1y Jure ol Ry
sl g5ldas 51 V298 Jlo yo 1, 4Sae g,

(Vo) adasl)) VY 9V o V] 0ls 5 S (6 jhug 5

* Non-dispersive

® Linear interpolation
® Lambert Wanninger
" Gerhard Wubbena

50 Slelbl (5 5glid uwsigo — (Sdug fu (Sole oy s

1195 glinsls @ 9> 8 jloshs @ 2y Jlw

oaalive lp 0,5 ol |y jaude Jgl 4 e Sl Bi>
Godle LS 4y Glsiee (b S cnl DL eg
[0] 5,5 g5, (V2 A) () ) Sen g

aGlFgo Lol lomai U v jo8Jl Y
S ) i OYolae 5l eslatul aSST o
09> ly e aal 4 | addl olaslis
58 adgl Slaslin 5l a5 cl gy wes o yialS
S8 @ dl e ol o 0gd colawl IS aslol gl
Lo b3 5o (6lp (Shamgs 5 S hudsr sloosilodl
IS5l 53 5 53 ol e o] 4 o
Alge doly 5B olaslin 0gh o asby Ly oLy
Jelots Gizmen aidlige polae S5 51 (V) el pl
5 e slelliwl  claize g pslee
Sle sla bl G Sl oo foale Slatie 31,
Wigdioa oo polae 53 VAQLL S Loyt
alfge Lol olwlie moxo sbojlé sll J> L
S (Syhas 5 Syhesy Sl 5 VAN
Alflas Shyget be b 2gly 4l
() akul ) [V 5 ] 00 5 (oo S8

() alal,

VAL = (VMG 20— VA, 1) +
(VANZ%, 4 — VANJE, 25)
5 Srhwds Gooniledl gooxe ; abal) 5b
Py py SOl ee |y Srheys s
(V) abas,
V = yren=disp 4 ydisp = yA[JK + VAT]Y
ools s 4 (gyads slroniledl alal)y cpl yo
sls b laoylsals glgal T oFanS oSl cowls

O3 Lls pae Loy (6 phuys 5 (sloosilagdly 5 VP

! Broadcast ephemeris
2 Precise ephemeris
® Dispersive


http://dx.doi.org/10.29252/jgit.5.2.1
https://jgit.kntu.ac.ir/article-1-463-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.5.2.1]

eoslaiwl L g jlzo &0 O&L'.Lu:!l [u.'i:ngng GJlwoaugs

2950w (50l L gule 031 j7Sho Ul o5 Same Jlo

Tl i L g T plean o adal, ool )
Olg=edn 055 ¢ Joare Siomy )5 Ghsy jo ol e
Olyeas 525 8(51) 09 o0 48,5 Jl5)s Sl ()l
DY] 35—5 s obyae Joo ' Bolas s
ool ot Slogas glils wl gy S50 S
SO
Gl powins sbime w0 ® )b bys cmals -
a5 ool dy9lp g (oa8ly polie oyl B
D] 95800 b VF) alal, & g0

OF) akl,
E[Z(XO) - Z(Xo)] = Z:\Ll w; (o) u(x;) — u(xo)
u(x;) = E(Z(x))) = p = const

Web 2B Sl Hlaie ST 598 Akl b
((V0) alayl)) 45 048 oo a S

(10) aka,
E[Z(xo) — Z(x0)] = n[ZN, 0 (x0) —1]=0

So bl oad 390 slagyse ples ggemme 4t )
(OF) alal)) o aslys

Thiwi=1 (V%) alal,
S an] casdy gl 4 Hhisyse slagyy -Y
[10] 05l el s (eSSl (sl s

Sz S ab gileange OF 5 V) Ly, 3L,

. Y . .
PR A s slhs eSS pseie bl
VY §V5] o walys (V) ala,

2 Trend

% Functional model
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% Unbiased condition
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" Mean Squared Error (MSE)
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