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Ozet

Gilinlimiiziin ileri teknoloji sensorleri ve sistemleriyle donatilan otonom araclar, yakin gelecekte tim
diinyada kullanilmaya baslanacak son teknoloji iiriinlerden birisidir. Insanlarm daha giivenilir ve
konforlu yolculuk etmelerini amaglayan otonom araglar gliniimiizde konumlama, algilama, planlama,
kontrol ve sistem yoOnetimi olmak tiizere bes farkli fonksiyonel kismin birlikte kullanilmasindan
olugsmaktadir. Konumlama 6zellikle algilama ve planlama kisimlarinin da temel unsurlarindan olmasi
nedeniyle otonom arag sistemlerinin en 6nemli bilesenlerindendir. Otonom bir aracin giivenli sekilde
seyahatini siirdiirebilmesi i¢in kendi konumunu seyahat rotasindaki her ortamda (sehir i¢i, kirsal alan,
tinel vb.) dogru ve giivenilir sekilde belirleyebilmelidir. Otonom araglarin gelistirilmelerinin
baslangicindan giiniimiize gelinceye kadar pek ¢ok farkli konum belirleme yontemi kullanilmistir.
Ancak ¢oziimiin kiiresel olgekte ve gergek zamanli olmasi gerekliligi otonom araglardaki konum
belirleme caligmalarini 6nemli 6lgiide kisitlamaktadir. Bu sebeple caligmalarin tamaminda kiiresel
navigasyon uydu sistemleri (GNSS) ya baslica sistem ya da yardimer sistem olarak kullanilmistir. A¢ik
alanlarda GNSS sistemleri otonom araglar igin talep edilen cm seviyesinde dogruluklar
saglayabilmektedir ancak basta yogun sehirici alanlar olmak iizere GNSS sistemlerinin istenen dogruluk
seviyesinde ve siirekli ¢oziim saglayamadigi pek ¢cok bolge bulunmaktadir. GNSS sistemlerinin sahip
oldugu bu kisitlamalar sebebiyle goriintii ve LiIDAR tabanli SLAM (es zamanli konum belirleme ve
haritalama), INS (ataletsel konumlama sistemi) ve odometri sistemleri de otonom arag teknolojilerinde
siklikla kullanilmaktadir. Bu ¢aligmada 4. seviye otonom bir aracin konumu RT-PPP (ger¢cek zamanh
hassas konum belirleme) teknolojilerinden olan TerraStar kullanilarak belirlenmeye calisilmistir.
Calisma alan1 olarak zorlu GNSS ortamlarindan sik ormanlik alan ve yogun sehirigi alan segilmistir.
Elde edilen konum verilerinin standart sapma degerleri yorumlanarak TerraStar RT-PPP teknolojisinin
otonom ara¢ konum belirleme ¢aligmalarinda kullanilabilirligi belirlenmistir. Sonuglar otonom aracin
konumunun TerraStar teknolojisi kullanilarak ormanlik alanlarda ortalama 1-2 dm seviyesinde, yogun
sehir i¢i alanlarda ise ortalama 3 dm seviyesinde standart sapma degerleri ile belirlenebilecegini
gostermistir. Ancak bu teknolojinin SLAM (es zamanli konum belirleme ve haritalama), INS ve
odometri teknolojileriyle birlikte kullanilmasinin daha yiiksek dogrulukla ve kesintisiz konum bilgisi
saglanmasi agisindan faydali olacagi diisiiniilmektedir.
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Abstract

Automated vehicles (AV ), which are used with today's advanced technology sensors and systems, are
one of the latest technology products that will be used worldwide soon. Today, AVs, which aim for
people to travel more safely and comfortably, consist of five functional parts: localization, perception,
planning, control and system management. Localization is one of the essential components of AV
systems, especially since it is one of the vital elements of the perception and planning parts. An AV
must locate itself precisely and reliably in every environment (urban, rural, tunnel, etc.) throughout the
trajectory to travel securely. From the beginning of the development of AVs till today, numerous
alternative positioning systems have been used. However, the need for a global and real-time solution
severely constrained position determination studies in AVs. For this reason, in all these studies, global
navigation satellite systems (GNSS) were used as primary or auxiliary systems. GNSS systems provide
the cm-level accuracy required for AVs in open areas; however, they cannot offer desired accuracies
and continuous solutions in many areas, particularly in dense urban areas. Due to these limitations of
GNSS systems, visual and LiDAR-based SLAM (simultaneous localization and mapping), INS (inertial
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navigation system) and odometry systems are also frequently used in these studies. In this investigation,
TerraStar, one of the RT-PPP (real-time precise point positioning) technologies, was used to estimate
the position of a level 4 AV. Dense woodland and dense urban areas, one of the GNSS challenging
environments, were chosen as the study area. The usability of TerraStar RT-PPP technology in AVs has
been determined by interpreting the standard deviation values of the obtained positioning data. The
outcomes demonstrated that the TerraStar technology could determine the position of the AV with an
average accuracy of 1-2 dm level in forest areas and three dm level in highly-urban areas. However, it
is thought that using this technology together with SLAM (simultaneous location determination and
mapping), INS and odometry technologies will be beneficial in providing uninterrupted location
information with higher accuracy.
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