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Kara Araglari igin Mobil Gravimetri Sistemi: ilk Sonuglar
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Ozet

Harita Genel Miidiirliigii, Tiirkiye ve ¢evresinin bolgesel gravite alan modelini yersel, havadan ve uydu gravimetresi ile yenilemektedir.
Yersel gravimetri ¢alismalari, serbest diistis ilkesine dayali mutlak gravimetre ve yayli bagil gravimetreler ile gerceklestirilmigtir.
Hava gravimetresi ¢alismalar: ise; Analitik Ataletsel Navigasyon Sistemi (SIMU) ve Kuresel Navigasyon Uydu Sistemleri (GNSS)
entegrasyonuna dayali olarak ¢alisan havadan gravimetri sistemi ile gerceklestirilmistir. Klasik yersel gravimetri, dogruluk ve
gozlemlenebilir sinyalin biiyiikliigii agisindan ¢ok daha iistiin bir tekniktir, ancak havadan ve diger gravimetri yontemlerine kiyasla
zaman alicidir. Yersel gravite verileri yer gravite alaminin tiim spektrumunu icermektedir. Havadan gravimetri ise yersel ve uydu
gravimetrisi arasinda yer alan ve her ikisinin de zayyliklarim telafi etmeyi amaglayan bant simirly bir tekniktiv. Uydu gravimetresi
kiiresel kapsama alanina sahiptir ve 50-500 km. yari-dalga boyu ¢éziiniirliigiinde gravite alaminin uzun dalga boylu bilegenine ait bilgi
saglamaktadir. Mobil yersel gravimetri sistemi klasik yersel gravimetri ile SIMU/GNSS entegrasyonuna dayali havadan gravimetrinin
entegrasyonu ile veri toplama ¢alismalarimin daha kisa siirede ve uygun maliyetli bir sekilde gerceklestirilmesini saglayabilir.
Yazarlardan olusan ¢alisma grubu tarafindan boyle bir yersel mobil gravimetri sistemi gelistirmeye baslanmigtir Gelistirilen sistem
kara araci olacagindan, araca navigasyon ve gravite ¢oziimlerini iyilestirebilecek farkli sensorler entegre edilebilecektir. Gozlemlerin
yeryiizii tizerinde, diisiik hizda ve kesintisiz olarak toplanmasi sayesinde klasik yersel tekniklere yakin duyarlikta fakat ¢ok daha yiksek
¢oziiniirliikte ve daha kisa siirede veri toplanabilecektir. Ek olarak, gelistirilen mobil platform istenen herhangi bir yerde ve zamanda
durdurulabilir, bdylece navigasyon ve gravite ¢oziimlerini iyilestirmek i¢in bazi ek kisutlamalar uygulanabilir. Bu ¢alismada gelistirilen
sistem tanitilmis ve Ankara ve ¢evresinde yapilan ilk uygulamanin sonuglar: sunulmustur.
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Abstract

General Directorate of Mapping has been refining the regional gravity field model of Turkey and its surroundings by terrestrial,
airborne and satellite gravimetry. Terrestrial gravimetry is performed with high precision free-fall absolute and spring-based relative
gravimeters. Airborne gravimetry studies, on the other hand, are carried out with an airborne gravimeter system based on the
integration of Strapdown Inertial Measurement Unit (SIMU) and Global Navigation Satellite System (GNSS). Classical terrestrial
gravimetry is a far superior technique in terms of accuracy and the magnitude of the observable signal but it is time consuming
compared to airborne and other gravimetry methods. The ground gravity data contains the full-spectrum of the Earth’s gravity field.
Airborne gravimetry, on the other hand, is a band-limited technique that lies between terrestrial and satellite gravimetry aiming to
compensate for the weaknesses of both. Satellite gravimetry has global coverage and provides long-wavelength gravity field
information at a half-wavelength resolution of 50-500 km. A mobile terrestrial gravimeter system may provide additional benefits by
combining classical terrestrial and SIMU/GNSS gravimetry data collection in a shorter and cost-effective manner. A study group of
authors started to develop such a terrestrial mobile gravimetry system. The developed mobile platform will be a land vehicle-based on
which different sensors that can improve navigation and gravity solutions be integrated. As the observations can be collected on the
Earth surface, at lower speed and without any interruption, collected data is expected to have quite similar precision to classical
terrestrial techniques but with much higher resolution and completed in a shorter time. In addition, the developed mobile platform can
be stopped at any desired places and time so that some additional constraints may be applied to improve navigation and gravity
solutions. In this study the developed system is introduced, and the results of the first application carried out in Ankara and its
surroundings are presented.
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