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Ozet

Yapay zeka ve etrafinda kiimelenen biiyiik veri, bulut bilisim, nesnelerin interneti, robotik gibi diger
kavramlar bir¢ok uygulamali bilimin, arastirma ve gelistirme faaliyetlerinin ¢aligma ydntemlerini
evirmektedir. Jeodezi biliminde ve Geomatik/Harita miithendisligi uygulamalarinda da gdzlem ve 6lgme
sistemlerinden bulut ortaminda caligsan bilgi sistemlerine kadar genis bir yelpazede mekansal zeka
ozellikli yenilikci coziimler gelistirilmeye baslanmustir.

Yerin merkezinden uzayin derinliklerine ve siber diinyaya kadar her yerde gerceklesen olgularin ve
insan faaliyetlerinin mekansal modellemesinde, analizinde, gorsellestirilmesinde, mekansal
problemlerin ¢odziimiinde ve mekansal karar vermede yapay zekd yontemlerinin diger geliskin
teknolojilerle birlikte toplum yararina kullanimi mekansal zek& (GeoAl) olarak tanimlanabilir.

Endiistri 4.0 devrimi i¢inde onemli bir yere sahip olan yapay zeka, neredeyse tiim disiplinlerin ve
sektorlerin iiretim yaklagimlarinda bir paradigma degisimine neden olmustur. Bilyiik veri ¢caginda bu
paradigma degisimini idrak edebilmek i¢in yapay zekanin gecmisi, bugiinii ve gelecegi iizerine
diisiinmek, yapay 6grenmedeki kavramsal yaklagimlarin nasil gerceklige doniistiigiinii anlayabilmek
gereklidir. Ancak bu tiir bir diisiinsel altyapi lizerine mekansal zekanin yapay zekadan nasil
yararlanabilecegi kurgulanabilir.

Makine 6grenmesi, derin 6grenme gibi yapay dgrenme tekniklerinin uygulanmasi sirasinda gerekli olan
ilk bilesen veri olarak kabul edilir. Diinya genelinde farkli olgeklerde, farkli ayrinti diizeylerinde
uzamsal verinin liretimi ve depolanmasi yayginlik kazannmus, diger bir ifadeyle mekansal bilgi tiretimi
icin dijital doniisiim neredeyse tamamlanmistir. Global Slgekte ‘Global Geodetic Observing System
(GGOS)’, ulusal diizeyde farkli kurumlarin gergeklestirdigi siirekli ¢alisan GNSS aglari, ortofoto
projeleri ve/veya Goktiirk uydular: bu duruma 6rnek olarak gosterilebilir. Bu asamadan sonra siradaki
adim mekénsal zeka yaklasimiyla sozii edilen mekansal veri kiimelerinden anlamli sonuclar
cikarabilmektir.

Mekansal zekd yalmiz yapay oOgrenme teknikleri kullamilarak oriintii taniyan, goriintiiler ve diger
mekansal veriler lizerinde siniflandirma yapan arag¢ olarak algilanmamalidir. Ayni1 zamanda veriler
tizerinden 6grendiklerini kullanarak akil yiiriitmeler gerceklestiren ve ¢ikarimlar yapabilen bir yaklasim
olarak da diisiiniilmelidir. Bu durumda arastirmacilar, uygulayicilar ve karar vericiler icin diger bir
zihinsel doniisiim evresini gerektirir.

Calisma kapsaminda makinelerin 6grenme siirecleri ve mekansal diinyaya olan etkileri iizerinde
durulacaktir. Ayrica, ¢ok hizli gelisen yapay zekd yaklasimini jeodezi biliminde etkin bigimde
kullanabilmek i¢in geomatik miihendislerinin kendi dogal diisiinme yetisini ne sekilde yonlendirmesi
gerektigi konusu ele alinacaktir.
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Abstract

Artificial intelligence and other concepts such as big data, cloud computing, internet of things, robotics,
which are clustered around it, evolve the working methods of many applied sciences, research and
development activities. In Geodesy science and Geomatics/Map engineering applications, innovative
solutions with geospatial intelligence have started to be developed in a wide range from observation and
measurement systems to information systems operating in the cloud environment.
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Geospatial intelligence (GeoAl) can be defined as the use of artificial intelligence methods together with
other advanced technologies in the spatial modeling, analysis, visualization of phenomena and human
activities that occur everywhere from the center of the earth to the depths of space and the cyber world,
in solving spatial problems and in spatial decision making.

Artificial intelligence, which has an important place in the Industry 4.0 revolution, has caused a
paradigm shift in the production approaches of almost all disciplines and sectors. In order to comprehend
this paradigm shift in the age of big data, it is necessary to think about the past, present and future of
artificial intelligence and to understand how the conceptual approaches in artificial learning turn into
reality. On such an intellectual infrastructure, how spatial intelligence can benefit from artificial
intelligence can be constructed.

The first component required during the application of machine learning techniques such as machine
learning and deep learning is considered as data. The production and storage of spatial data at different
scales and different levels of detail has become widespread throughout the world, in other words, the
digital transformation for the production of spatial information is almost complete. Global Geodetic
Observing System (GGOS) on a global scale, continuously operating GNSS networks carried out by
different institutions at the national level, orthophoto projects and/or Goktiirk satellites can be given as
examples. After this stage, the next step is to draw meaningful results from the spatial datasets mentioned
with the spatial intelligence approach.

Spatial intelligence should not be perceived as a tool that recognizes patterns and makes classifications
on images and other spatial data using only artificial learning techniques. At the same time, it should be
considered as an approach that makes reasoning and can make inferences by using what it has learned
over the data. In this case, it requires another phase of mental transformation for researchers,
practitioners and decision makers.

Within the scope of the study, the learning processes of machines and their effects on the spatial world
will be emphasized. In addition, it will be discussed how geomatics engineers should direct their natural
thinking ability in order to effectively use the rapidly developing artificial intelligence approach in
geodesy science.
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