@ Fvs:l Tirkiye Ulusal Jeodezi Komisyonu 2021 Yili Bilimsel Toplantisi, 25-27 Kasim 2021
04 @ Turkish National Geodesy Commission 2021 Scientific Meeting, 25-27 November 2021

TUJK

Tiirkiye Kaynakh Ilk Cevrimici PPP Servisi
The First Online PPP Service Developed in Turkey

Metin Nohutcu'*’, Berkay Bahadur!, Kamil Teke', M. Ali Giivenaltin!, Pinar Hazan',
M. Fikret Ocal', Duygu Diilger', Bugge Gokgce', Yazgi Nur Sayin', Yelkin Turan'

'Hacettepe Universitesi, Miihendislik Fakiiltesi, Geomatik Miihendisligi Boliimii, 06800 Cankaya, Ankara

“nnohutcu@ hacettepe.edu.tr

Ozet

Hassas Nokta Konumlama (Precise Point Positioning, PPP) yalnizca bir alic1 ile kiiresel dlcekte yiiksek
konum dogrulugu saglayabilen kiiresel navigasyon uydu sistemleri (GNSS) konum belirleme teknigidir.
Uygulama kolayligi, diisiik maliyeti ve referans istasyon ihtiyacini ortadan kaldirmasi gibi avantajlari
ile PPP tekniginin GNSS uygulamalarindaki kullanim orani her gegen giin artmaktadir. Son donemde
GLONASS uydu takiminin tekrar tamamlanmast ve Galileo ve BeiDou gibi yeni kiiresel navigasyon
sistemlerinin ortaya ¢ikmasi tim GNSS uygulamalari i¢in ilave uydu ve sinyal kaynagi saglamuistir.
Birden fazla navigasyon sisteminin ortak kullanilmasi, yani ¢coklu-GNSS, konum dogrulugu agisindan
PPP performansinin iyilestirilmesinin yani sira, teknigin en 6nemli dezavantaji olan yakinsama siiresinin
kisaltilmasi icin de 6nemli firsatlar sunmaktadir. PPP teknigine olan ilginin artmasi, son donemde bu
konuda gelistirilen yazilim sayisinin da artmasina neden olmustur. Bu kapsamda hizmete sunulan
yazilimlardan birisi de Hacettepe Universitesi Geomatik Miihendisligi Boliimii biinyesinde 2017 yilinda
tamamlanmis olan ve ¢oklu-GNSS PPP ¢o6ziimii gerceklestirebilen “PPPH” adli agik-kaynak kodlu
GNSS analiz yazilimdir.

Bu calismada, halen siirmekte olan 118Y410 numarali TUBITAK 1001 projesi kapsaminda iilkemizde
gelistirilen ilk ¢evrimici PPP servisi olan “PPPH Online” tanitilacaktir. flgili projenin ilk asamasinda
“PPPH” yaziliminda kullanilan algoritmalar giincellenmis ve cesitlendirilmis, ve yaziliminin
performansi konum dogrulugunun yani sira yakinsama siiresi olarak da iyilestirilmistir. Projenin ikinci
asamasinda ise yazilim diinyada birka¢ Ornegi bulunan ¢evrimi¢ci PPP servislerinden birisine
donustiiriilmiistiir. “PPPH Online” benzer ¢evrimici servislerden farkli olarak giiniimiiz itibariyle dort
kiiresel navigasyon sisteminin (GPS, GLONASS, Galileo, BeiDou) gozlemlerini isleyebilen tek
cevrimici servis durumundadir. Servis Ingilizce nin yani sira Tiirkge ara yiizii ile de hizmet vermektedir.
Calismada ayrica onciil bir performans degerlendirmesi olarak “PPPH Online” sonuglari, oldukca
yaygin olarak kullanilan bir diger ¢evrimici PPP servisi olan CSRS sonuglar ile karsilastirmali olarak
sunulacaktir.
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Abstract

Precise Point Positioning (PPP) is a global navigation satellite systems (GNSS) technique that can
provide high positioning accuracy on a global scale with only one receiver. With its advantages such as
ease of application, low cost and eliminating the need for reference stations, the use of PPP technique
in GNSS applications is increasing day by day. The recent recompletion of the GLONASS constellation
and the emergence of new global navigation systems such as Galileo and BeiDou have provided
additional satellite and signal sources for all GNSS applications. The joint use of more than one
navigation system, namely multi-GNSS, offers important opportunities to improve the PPP performance
in terms of positioning accuracy, as well as to shorten the convergence time, which is the most important
drawback of the technique. The increasing interest in the PPP technique has led to an increase in the
number of software developed in this regard recently. One of the software put into service in this context
is the open-source GNSS analysis software called “PPPH”, which was completed in 2017 within the
Department of Geomatics Engineering at Hacettepe University and which can realize a multi-GNSS
PPP solutions.

In this study, “PPPH Online”, which is the first online PPP service developed in our country within the
scope of the TUBITAK 1001 project numbered 118Y410, will be introduced. In the first phase of the
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related project, the algorithms used in the “PPPH” software have been updated and diversified, and the
performance of the software has been improved in terms of position accuracy as well as convergence
time. In the second phase of the project, the software was transformed into an online PPP service, which
has few examples in the world. Unlike similar online services, “PPPH Online” is currently the only
online service that can process observations of four global navigation systems (GPS, GLONASS,
Galileo, BeiDou). The service works with a Turkish interface as well as English. In the study, as a
preliminary performance evaluation, the results of the “PPPH Online” will also be presented in
comparison with the results of CSRS, which is another widely used online PPP service.
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