Yorn (V) ) () 4) Alaall dpcdigh aglel) Adbeds daladl cilaad jall g & gaall (g sk daaly Al

Tartous University Journal for Research and Scientific Studies - engineering Sciences Series Vol. (10) No. (1) 2026

2iilly Cipnil) olaf aat ASBLAY) & j)ad) Calaal) Cla) Baga (el

* ox @la .2

(Y YNV SR LYYV VY Y plal A )

Duai.hg

Lo Wles ccalaa¥) (e 2uSaid) f Liagiall eheall cind 2adY) LEN gl psaill ol aadnd
Lall G Saas L 4550 aes e dphall jeall 58 e a2 )l e dle) Hpa IS5 e @l G5
Aglall d5al el 435lke 50 ilaal dalgy Cauyailly daadlally C28SI  Lgauda (b c5yall 5)ladll

sl Jia Bpadl lpailiad o Jseanlly sanill G lalaial 8 Calaall) a8 L) dagall (a5
< iase S0 ola g deyudly aaall

G Ahall pseall o laulas vie Gligria dfsall seall daaadl cdpnliil) Dl Clie) lss 4als
gillad g gy e oy Le eBhaeall Jualdil (ylaed

SO e Gl sasn dew J8Y e Ayl CilaSl Abal) cllaud) et o daall s b
o3 it " Cangl) Sl Apwailly Jladll 3S5al oladl 2 Ay Al oda Lediind & ey el (gall Caagl
hall jseall e byl jseall dallee cilaa)lsd Gubi (o (Ko Lea clipeall CilaY) ud Cpusd (il
Caagll alatly Jladll S5al waat 5 s clend) A dpha iy slSae o Al sl
Gum gl oladl 2al (PCA) st )l lis€al) Julat Ayl e el £jlae 23 LS L Adannss daa) lss alasinl,
(MOT) saaeiall Calaal¥) o daa)ylsd pe lgmad dicy oolad¥) (i€ e el 5508 dagiaal) dalll <yl
Al Calaall a8 Juadl o)l Gins & LIS e dage e
slat¥ aaa (Cangll Clhe ol oY) Aasdle (sl Bypeall colyand) cind Aad s dalidal) cilall)

Lysm ughyla dasls — Y Laily Cilaglaall Lingli€s duunia 20— Y LatVl Laglei€s duxia aud 3 Guyde *

9




Yorn (V) ) () 4) el dpcadigh aglel) dbads daladl cilaad jall g & ganll (g sk daaly Al

Tartous University Journal for Research and Scientific Studies - engineering Sciences Series Vol. (10) No. (1) 2026

Enhancing the Signal Quality of Low-Visibility Thermal Targets
to Improve Recognition and Tracking Performance

Dr. sadek Pro*

(Received 11/11/2025 . Accepted 7/1/2026)

O ABSTRACT @O

Thermal imaging cameras capture the infrared radiation emitted or reflected by targets,
typically producing grayscale images. While thermal imagery supports night vision and facilitates
the detection of living and heat-emitting objects, its application in target detection, tracking, and
classification faces significant challenges compared to visible-color cameras. The primary task in
target tracking is to extract the target from video frames and continuously obtain its distinctive
features, such as location, size, velocity, and orientation.

Conventional tracking algorithms designed for visible images often struggle when applied to
thermal images due to the loss of distinctive details, resulting in reduced accuracy and
effectiveness. In this study, we propose enhancing weak target features in thermal images by
introducing a new attribute called the Effective Thermal Target Center, which is then used to derive
the relative orientation of the effective center with respect to the target center. These two features
improve the distinguishability of low-feature targets, enabling visible-image-based algorithms to
operate effectively on thermal images.

The proposed approach was tested on simulated low-feature thermal targets, where the
effective center and target orientation were determined using a simple algorithm. The results were
compared with Principal Component Analysis (PCA) for orientation estimation, showing higher
orientation detection performance with the proposed method. When integrated with a Multi-Object
Tracking (MOT) algorithm supported by a Kalman Filter, the approach demonstrated superior
performance in tracking thermal targets.

Keywords: infrared, thermal imaging, target tracking, target features, orientation detection

*Lecturer, Communication Technology Engineering Department, Information and communication
Technology Engineering, Tartous University, Syria.
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