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Guniimlzde otonom araglarin ve mobil robotlarin, insan midahalesi olmadan, bilgisayar
kontroltinde belirlenen bir amaca ulagsmasi1 saglanabilmektedir. Robotlar, kendilerine
verilen gorevleri yerine getirmek igin ¢esitli verileri isleyerek karar almak
durumundadirlar. Bir mobil robotun i¢inde bulundugu ortamda 6zerk olarak hareket
edebilmesi, elindeki ortam bilgilerine baglidir. Bu bilgilerden birisi ve en 6nemli
sayilabileni ortamin haritasidir. Mobil Robotun bunyesinde bulunan mesafe
sensorlerinden aldig1 verileri hafizasinda tuttugu haritada uygun yerlere koymasi, bir
baska deyisle ortamin ii¢ boyutlu nokta bulutu verisini olusturup bu nokta bulutu verisini
islemesi gerekir. Bu islem ¢ogunlukla tarama eslestirme algoritmasi kullanarak yapilir.
Nokta bulutu verisinin islenme siiresi aracin hareket ve karar alma hizim etkilemektedir.
Aracin gorevini ve hareketini hizli1 yapmasi i¢in verileri hizli isleme kapasitesine sahip
islemciye ihtiya¢ duymaktadir. Ancak boyle islemcilerin yiiksek gii¢ tiiketimi oldugu i¢in
kendi enerji kaynagini iizerinde tasiyan hareketli bir robotta kullanilmas: pek uygun
degildir. Bu ¢alismada tarama eslestirme algoritmasi1 az gl¢ tlketimi olan ve paralel
isleme kapasitesi sayesinde hizli veri isleyebilen FPGA donanimi iizerinde

gerceklenmistir.
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Nowadays autonomous vehicles and mobile robots can achieve predetermined tasks
without computer and human intervention. Robots must take decisions by working on
various data to fulfill their assigned tasks. The ability of a mobile robot to act
autonomously in the environment depends on the information about its surroundings.
Maybe the most significant information among others that mobile robot needs is the map
of the surroundings. It is necessary to place the data received from the distance sensors
installed on the mobile robot to the appropriate points in the map that is stored in the
memory. In other words, it has to create the three-dimensional point cloud data of the
environment and process this point cloud data appropriately. This is often done using the
scan-matching algorithm. The processing time of point cloud data affects the speed of the
vehicle's movement and decision making. The robot needs a processor with a fast
processing capacity to speed up its task and movement. However, since such processors
have high power consumption, it is not appropriate to use them in a mobile robot that
carries its own energy source. In this study, the scan-matching algorithm was
implemented on FPGA hardware, which consumes little power and can process data

quickly due to its parallel processing capacity.
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