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Xillasa: Son illarde GNSS (Global Navigation Satellite System)
gabuledicilarinin moévqelari, sabaka RTK (Real Time Kinematic) ila istinad
stansiyalarinin miisahidalari vo miixtalif diizalis tsullar istifado edilmakla
hesablanir. 9razini ahate edon RTK saboakasinden malumat koglirma
metodlar istifads edilarak movqe malumatlari alds edils bilar. Bu maqalanin
maqsadi sobaksa RTK il miixtsalif diizalis lisullarina gors mixtalif noqta
movqgelari ii¢iin Multipath tasiri ve forqli dasiyici faza baslangic1 qeyri-
miiayyanliyi hall yollarina gora alds edilan néqts mdévqelarini (x, y, h), eyni
noqtalarin Statik GNSS ila alda edilan ndqte movqelsri ile miiqayise etmakdir.
9ldas edilan statistik giymatlar tadqiq olundugunda naticalar bir-birina yaxin,
ancaq noqte movqeyina, signalin aks olunmasinin aradan qaldirilmasi
xilisusiyyatina va dasiyici fazanin baslangic hallina gora Statik GNSS va yertistii
6lcmalar ila sm saviyyasinda farqlilik gostarir.

Acar so6zloar: Statik GNSS, sabaka RTK, GPS, diizaltmsa iisullari, multipath.

Giris. Statik GNSS 6l¢gma tlisulunda ¢ox yliksak daqiqglik taleb olundugu
ucin yer qabig1 harakatlorinin arasdirilmasinda, 6lka trianqulyasiya
sobakalarinin yenilanmasinds, miithandis qurgularindaki
deformasiyalarin miayyanlasdirilmasinda, mévcud peyk 6l¢malarinin
basqga bir 6l¢gma iisulu ile eynilik taskil etmadiyinds, ardicil tasirlarin
nazara alinmasi vaziyyatinds an yaxsi tisuldur. RTK GPS (Global
Position System) real vaxt 6lgmalarina imkan veran va bu magsadlar
Uclin istifade edilon bir tdsuldur. RTK GPS texnologiyasi
movgemiiayyanetmsa islorinin hayata keg¢irilmasinda tatbiq olunur.
Klassik RTK-nin is prinsipi sayyar gabuledici (Rover) peyklardan galan
signallar istifada edarak faza miisahidalari ilo 6z mévqgeyini miiayyan
etmakdir [1]. Klassik RTK 6l¢gmalarinin mahdudlasdirmalari, tak bir
istinad mantagasindan asililig, bir istinad mantagasina olan mahdud
uzaqliq (atmosfer gsartlori), istinad mantaqasi qurularken yaranan
potensial xatalar, tehliikasizlik, rabite ve gilic qaynaqglar1 saklinda
umumilasdirilir. Klassik RTK-nin mahdudiyyatlarini aradan qaldirmagq
magqsadi ilo miiasir texnologiyada Sebaka RTK (Network RTK) 6l¢ma
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tisulu inkisaf etdirilmisdir. Sebaka RTK 6l¢gma iisulu, klassik RTK-ya
gora daha wuzun baza hiindirliklarinde (50-100 km) faza
miuisahidalarine ssaslanaraq sm daqiqgliyinde ve real vaxtda mévqe
miiayyanlasdirma tisuludur [3].

Tadqiqatin maqgsadi. Sebaka RTK texnologiyasinin hal-hazirda an ¢ox
totbiq olunan sakli sabit GPS/GNSS sistemlaridir. Diinyada real vaxtda
movqge malumatlarini bilmayi toamin eden CORS/AzPOST (Continuously
Operating Reference Stations) sistemlari istifada edilir. Xiisusils, birden
cox GNSS istinad moantagalarine asaslanan tokrarli miisahidalar
aparilaraq sistematik va atmosfer sahvlarinin modellasdirila bildiyi
Sebaka RTK isulu inkisaf etdirilmisdir. Bu sakilds, sayyar GNSS
gabuledicisina gondarilan yiiksak daqiqlikli diizaltmalar ilo real vaxtda
movge molumatlari alda edilir. CORS/AzPOST biitiin arazini ahate
edacak sakilda bir nec¢a sabit noqgtadan ibaratdir. Nozarat markazindan
sobaka diizaltmalori NTRIP (Networked Transport of RTCM via
Internet  Protocol) protokolu ila yayimlanir. CORS/AzPOST
sobakasindoen NTRIP protokolu ila diinya standartlarinda istifada
edilan bir sira diizaltmalar tasvir olunur [2].

Masalonin hall iisullari. Bu masals ila bagh Drezden Texnologiya
Universitetinda aparilan arasdirmalarda agaclarin six oldugu, agaclarin
seyrak oldugu ve agaclarin olmadig1 boélgada 3 adad test noqtasi
secilmisdir (Sakil 1). Bu noqtalarin secilma maqgsadi, GNSS ila
movgemuayyanetmada an vacib xata qaynaqlarindan biri olan signalin
aks olunmasi (Multipath) ve dasiyicr fazada baslangic néqtenin
miiayyen olunmasinda yaranmis ¢atinliyin halli istigamatinda xata
gaynaqglarinin slde edilon mdévge dogruluguna tasirini teyin etmak
Ucindir [6, 7].

Lo 3 % 4 4 Vo : s = e 2 -‘arh e sat - Lo e
. Somanin goriiniis sahasinin farqli oldugu 3 néqts (Sol: Bagh saha, Orta:
Yar1 aciq saho, Sag: Aciq saha)

Olgma isi aparilan 3 néqtads semanin goriiniis sahasinin farqli ol-
masl1 va peyklarden gabul olunan signallarin antenaya bir ve ya daha
cox sayda aks olunmasi alda edilan naticalara tasir edir. Bu néqtslards,
Statik GNSS, Totalstation ila yeriistii 6lcmalar vo Sebaka RTK-da dord
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forgli tisulda (VRS, FKP, MAC, PRS) 6l¢malar edilmisdir. Olgiilmalorda
Leica TPS 1201 Totalstation ve GNSS tatbiglarinda ise Trimble R8-dan
istifada edilmisdir. Statik GNSS tatbiginds geyd olunma aralig1 10 sani-
ya va peyk yliksaklik bucagi 10 daraca gabul edilarak dl¢malar edilmis-
dir. Dayaniqliq miiddati, sabit néqtslar ile 6l¢ma ndqtalari arasinda me-
safa ¢ox yaxin oldugundan 3 saat olacaq sakilda eyni vaxtda eyni dl¢ii
zamanlarinda GNSS o6l¢malari hayata kecirilmisdir. Toplanilan malu-

matlar ASHTECH SOLUTIONS proqraminda qiymatlandirilmisdir [8].
Cadval 1. Miixtalif diizalis metodlarina goéra dasiyici fazanin qeyri-
miidyyanliyinin halli vo davamhilig:

Ne | Acig Qapah

Usul | Veaziyyst | Maddst Epck : Usul | Veaziyyst | Moddst Epok
M1 ¢ VRS | FLOAT 00:01:09 : 35 VRS | FLOAT 00:04:31 123

VRS | FIX 00:00:23 12 VRS | FIX 00:00:15 ' 8
MAC | FLOAT 00:39:08 | 1203 | MAC : FLOAT 00:02:16 | 72
MAC | FIX 00:00:17 ¢ 9 MAC | FIX 00:00:13 | 7
FKP | FIX 00:00:05 | 3 FKP | FLOAT 00:01:10 | 15
PRS | FLOAT 00:01:35 | 51 FKP | FIX 00:00:26 | 7
PRS | FIX 00:00:14 : B PRS | FLOAT 00:00:35 | 18
PRS | FIX 00:00:15 ' 8
N2 | VRS | FLOAT 00:03:34 | 108 VRS | FIX 00:00:09 | 3
VRS | FIX 00:01:03 ' 6 MAC | FIX 00:00:08 @ 4
MAC | FIX 00:00:19 | 2 FKP | FLOAT 00:05:02 | 53
FKP | FIX 00:02:16 | 3 FKP | FIX 00:00:22 | 6
PRS | FIX 00:00:15 1 8 PRS | FIX 00:00:15 | 8
N3 | VRS | FIX 00:00:09 : 3 VRS | FIX 00:00:09 | 3
MAC | FIX 00:00:18 : 3 MAC | FIX 00:00:16 | &
FKP | FIX 00:00:15 | 3 FKP | FIX 00:00:12 | 3
PRS | FIX 00:00:19 : 09 PRS | FIX 00:00:15 | 8

Natica. Dasiyicl fazanin baslangicindaki geyri-miiayyonliyin siiratli
hallinds néqtenin moévqgeyini va samanin tasirini miiayyan etmak liciin,
FLOAT v FIX tiplarinda VRS, FKP, MAC va PRS kimi bu forgli malumat
otirmas usullarindan istifade edarak 1 epoks o6lci gotiiriilmiisdiir. Bu
olcmaloar, FLOAT va FiX névlarina gora Cadval 1-ds qruplasdiriimisdir.
Burada o6lciilmiis noéqtonin yerindan asili olarag, hall marhalasinin
geyri-miiayyanliyini va onlarin miiddatinin dayismasini gérmak olur

5].
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OINPEJAEJIEHUE MMOJIOKEHUM TOYEK U3 IIPUJI0KEHUSA AZPOST
3axupg Uapucsage

AHHoOTanusa. B nocieaHue roApl nosoxeHuss npueMHUKoB GNSS (rno6asb-
HOU HAaBUTAIlMOHHOW CIYTHHUKOBOM CUCTEMBI) PaCCUUTBIBAIMUCh C HUCIOJIb30-
BaHHMEM CeTeBbIX HabOJoeHul omopHbix cTaHuud RTK (kmHeMaTuka B pe-
QJIbHOM BpPeMEHU) U PA3/IMYHbIX METOJIOB Koppeknuu. UHpopmanuw o me-
CTONOJIOKEHUHU MOKHO MOJIYYUTD C IOMOIBIO METO0B Nepe/iadyu JaHHbIX U3
cetu RTK, mokpbiBatoiieit MecTHOCTb. lLlesbl0 AAaHHOM CTaTbW SBJISIETCS
CpaBHeHUE MOJIOXKEHUHN TOYeK (X, y, h), Mo/iy4eHHBIX Pa3JIMYHBIMU METOJaMU
Koppekuuu ¢ nomoubio cereBoro RTK f151 pa3/inuHbIX 0JI0’)KEHUH TOYEK U3-
3a a¢deKTa MHOrOJYYEeBOCTH M PA3/IMUHBIX pELIeHUN HeoNpe/le/IeHHOCTH
Havasia gas3bl Hecyllel, ¢ MoJ0KeHUSIMUA TO4YeK, MOJYYeHHbIMU C MOMOIIbI0
ctatnudeckoil GNSS. u3 Tex ke nyHKTOB. [Ipy M3y4eHUHU MOJy4EeHHBIX CTAaTH-
CTUYECKUX 3HAYEeHUU pe3ybTaThbl 6JU3KHU APYT K JAPYTY, HO Pa3jU4aloTcs 10
YPOBHIO B CaHTUMeTpax Npu cTaTudecko GNSS M HazeMHBbIX M3MepeHHUIX
13-3a M0JIOXKEHHUS] TOYKH, 0COGEHHOCTH Je0TPAKIUY CUTHAJIa U HavyaJbHOTO
paspeleHus Gpasbl HECYLIEH.

KimoueBbie ciaoBa: cratudeckasa GNSS, cetb RTK, GPS, meToabl Koppeknui,
MHOT0JIy4eBO€E paclipoCTPaHeHHUE.

DETERMINATION OF POINT POSITIONS FROM THE AZPOST
APPLICATION
Zahid Idriszada

Abstract. In recent years, the positions of GNSS (Global Navigation Satellite
System) receivers have been calculated using network RTK (Real Time
Kinematic) reference station observations and various correction methods.
Position information can be obtained using data transfer methods from the
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RTK network covering the area. The purpose of this article is to compare the
point positions (%, y, h) obtained by different correction methods with
network RTK for different point positions due to Multipath effect and
different carrier phase onset uncertainty solutions, with the point positions
obtained by Static GNSS of the same points. is to do. When the statistical
values obtained are examined, the results are close to each other, but differ in
cm level with Static GNSS and ground measurements due to the point
position, signal de-reflection feature and initial resolution of the carrier phase.
Keywords: Static GNSS, network RTK, GPS, correction methods,

multipath.


mailto:nurlanezizli97@gmail.com
mailto:mgodja@yandex.ru

