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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)

(sls) ais bilog (5501821 (&)

(ogy095 guinaskid : )90 4ol g 395 Cuxdgo 1)) annz) Slky yrglad 31 Al hilwg gl youiw] i gaolSuys ) JSCb

VA

o o lls 5l gpgla o 4l Lleg gl Ka]
Sl 4 i blog o5l 85T (sl o3 sl

Sl () pgas (Al

Srya sbedl ad glxial 5 (S5, pglar ) ool
slp o ool (Lb 4 Jolaie sla iy, L
dox 51 DA el ads Bley il
5 Sl a0 43S O slagaiss
Sty ) pgbal el bloy olne gonanks
e b Gl ez ol @ OlFiee
iobde & 63l pae s &0 Sy el
Glp T ded U5 Jao b om0y laulpd g g0
bl Shy @anatb 5 (Shy loSoy oy
GSa w05 o lal lasas oy eile
Onle 0aiiS ganainls 37 s Vag (oS 5 by,
ot ObolS el Setes sla Sy b oty Sy
oozl i alosy 5l oS olgd b pslas sl TS
b wx gla 6o DAl el eoges
oy GO el 5 Faf ald agi Ban b b gy
ok xS 5a 5 DAl (p)lse ple ) s
S byl Baa b sbay Gyl o800k
ras sbass leslaul boadis Jlug (glaee

' Scalar Invariant Feature Transform (SIFT)
¥ Implicit Shape Model (ISM)

 Viola—Jones (V-J)

¥ Histogram of Oriented Gradient (HOG)


http://dx.doi.org/10.29252/jgit.7.4.77
https://jgit.kntu.ac.ir/article-1-764-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-27 ]

[ DOI: 10.29252/jgit.7.4.77]

slls a8 NPU_CS_UAV_IR_DATA s),>
9 009 osls éaL.A )g'Lw la MLM FRIgTe dmeJb
Soge adss hlog  oloe ganaslhd Gos L
SOl 09, -

Slop )5 655,80 2 69,0 Il (sl o
odd pgal gl ganashd o Gees g, S0b
P = GemsS Sguze Loyl (edile s o]
ol by el po Sl w8 S IE o)
20,5 oo &l gilwooly anl b g (B yme
Lo b pgal (olao gaigankas )Y
Gwos 500

sl lS rae S slodus S gai ouly
N IvAl el 03y0,5 &1l L3 a0 90 dgu> Faos
Sl cwln g)lore S &Iyl ga050 b Lo (pl b
ol SO glgreay polar 1 sbdl Sliss (gaisaskd
Ll oot ®ile 550k pole ala> )0 oge
2 oGees 650l o le @l gl Y4l
Eomas gmas a5 0 olet sl slasy 1ol
3 ookl ¢ egian cmac glaaSll o ooyl guals
Sl 0l 5550 Jlows pglad (Bjloy 5o Lo
Gleass o ol sbay sl alal vl
o9y9 030 5l 2la iy U s9dos wge (sras
b sbaasin Jols b Shy 5l zokw ol 0gs
Jaw sl YU mhaw glraasein b lad aile ool
s sbaSs [ ] wgs o Jolo 1) Lsl wain
039) Lyl )l slass 2als Jds & Gree (S09099lS
O Cond 2Yb s pdipaeni SHa8 glls (LuLL g
5y Oeed | e Jaie Loles sba¥ b ol o

& Machine Learning (ML)
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' Saturation
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' Activation Functions
" Pooling
¥ Upsampling
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" Hidden Units
™ 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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