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KISA OZET
HAREKETLI NESNE ANALIZI iCIN DERIN OGRENME MIMARISI

Okay TURKYILMAZ

Bu tez, cesitli hareketli nesnelerin yiiksek hassasiyetle ve ger¢ek zamanli
olarak tanimlanmasini amaglamaktadir. Calismada, 6zellikle karayollar1 basta olmak
lizere hava, deniz ve demiryollar1 {izerinde hareket halinde olan tiim araglar, arag
plakalar1 ve yayalar1 tamimaya odaklanilmaktadir. Gelistirilmis olan model trafik
kazasi, yaya, arac plakasi, bisiklet, ii¢ tekerlekli bisiklet-triportdr, motorsiklet, atv,
kar araci, jetski, araba, van, limuzin, otobiis-minibiis, kamyon, yar1 romorklu
kamyon(tir), tankerli kamyon, ¢op kamyonu, beton mikserli kamyon, itfaiye araci,
yol siipirme kamyonu, is makinesi, forklift, traktor, segway, at arabasi, helikopter,
ucak, gemi-tekne, tren, skuter, araba-polis, araba-taksi, van-ambulans, van-polis ve
van-taksi olmak iizere toplam 35 sinifi kapsamaktadir. Haraketli nesleri tanimanin
yant sira farkli hava kosullar1 da modellemenin 6nemli bir bileseni olarak
belirlenmistir. Model, dijital kameralardan elde edilen goriintiileri hizli bir sekilde
isleyebilen YOLOvV7 algoritmasi ile gelistirilmistir. YOLOvV7 algoritmas: goriintii
tizerindeki araclar1  gercek zamanli olarak tanimlayarak bu araglarin
siniflandirilmasini miimkiin kilar. Performansi artirmak ve egitimi hizlandirmak i¢in
COCO veri seti ile dnceden egitilmis bir YOLOv7 modelindeki 6grenilen bilgiler,
0zel arac¢ siiflarini igeren veri setimizin egitiminde kullanilmistir. Caligma, tiim
ara¢ siniflarinda yiiksek kesinlik ve geri cagirma hizlaria ulagsmay1 hedeflemektedir.
Calismanin YOLOV7 algoritmast ile egitilmesi sonucunda %89 mAP@0.50 ve %84

geri ¢agirma degerlerine ulagilarak onemli oranda basari elde edilmistir.
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ABSTRACT

DEEP LEARNING ARCHITECTURE FOR MOVING OBJECT ANALYSIS
Okay TURKYILMAZ

This thesis aims to identify various moving objects with high precision and
in real time. The study focuses on recognizing all vehicles especially on highways,
air, sea and railways, vehicle license plates and pedestrians in motion. The developed
model consists of a total of 35 classes including traffic accidents, pedestrians, license
plates, bicycles, tricycles, motorcycles, ATVs, snowmobiles, jet skis, cars, vans,
limousines, buses, minibuses, trucks, semi-trailer trucks, tanker trucks, garbage
trucks, concrete mixer trucks, fire trucks, road sweeping trucks, engineering vehicles,
forklifts, tractors, segways, carts, helicopters, airplanes, ships-boats, trains, scooters,
car-police, car-taxi, van-ambulance, van-police and van-taxi. In addition to
recognizing moving objects, different weather conditions have also been identified as
an important component of modeling. The model was developed with the YOLOv7
algorithm, which can quickly process images obtained from digital cameras. The
YOLOV7 algorithm makes it possible to identify and classify vehicles on the image
in real time. To improve performance and speed up training, the learned information
from a YOLOv7 model pre-trained with the COCO dataset was used to train our
dataset containing custom vehicle classes. The study aims to achieve high accuracy
and recall rates in all vehicle classes. As a result of training the study with the
YOLOv7 algorithm, significant success was achieved by reaching 89% mAP@0.50

and 84% recall values.

Keywords: Object Detection, Image Processing, YOLOv7, Learning Transfer, Deep

Learning, Vehicle Dedection, License Plate Dedection, Traffic Accident Detection

Xii



