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' You Only Look Once (YOLO)

" SegNet

¥ Gabor Filter

¥ Support Vector Machine (SVM)
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& Convolutional Neural Networks (CNNs)
* Speeded-Up Robust Features (SURF)
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' Scalar Invariant Feature Transform (SIFT)
¥ Implicit Shape Model (ISM)

 Viola—Jones (V-J)

¥ Histogram of Oriented Gradient (HOG)
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' Saturation
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' Activation Functions
" Pooling
¥ Upsampling
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™ Gaussian-Bernoulli Restricted Boltzmann Machine
(GB-RBM)
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Abstract

Nowadays, ground vehicle monitoring (GVM) is one of the areas of application in the intelligent traffic control
system using image processing methods. In this context, the use of unmanned aerial vehicles based on thermal
infrared (UAV-TIR) images is one of the optimal options for GVM due to the suitable spatial resolution, cost-
effective and low volume of images. The methods that have been proposed for vehicle extraction from thermal
infrared imaging often experience problems such as low accuracy in detection, segmentation (e.g. HOG+SVM)
and also the need for big data training (e.g. deep learning methods). In the present study, a new model, called
SegRBM-Net, based on deep learning (DL) and the restricted Boltzmann machine (RBM) is being presented.
One of the features of the SegRBM-Net model is the improving accuracy of vehicle detection and segmentation
from thermal infrared images by using both convolutional layers and the features of the Gaussian-Bernoulli
restricted Boltzmann machine. This structure has led the algorithm to find the target faster and more
accurately than other DL methods. To examine the performance of the proposed method, we performed a
controlled benchmark (e.g. high density of vehicles scene, and difference in viewing angle) of SegRBM-Net and
other DL models on four UAV-TIR image datasets.The results showed that the SegRBM-Net model with a mean

accuracy of 99% and improved processing speed compared with similar methods have a good performance.
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