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Ludn 4n nay nghién ctru viéc ng dung cac k¥ thuat tri tu¢ nhan tao (AI) cho bai toan
theo doi ddi twong trén may bay khong ngudi 1ai (UAV). Muc tiéu ciia nghién ctru 1a thiét ké,
phat trién va danh gia mot hé thong theo ddi ddi twong thoi gian thuc, gop phan nang cao kha
nang nhan thic va ty hanh cia UAV trong cac diéu kién moi truong phirc tap. Bang cach tich
hop cadc mo hinh hoc sdu tién tién — dac biét 1a kién trac YOLOV8 — v&i cac thuét toan theo
ddi hién dai nhu DeepSORT va ByteTrack, nghién ctru dé xuat mot khung xir 1y higu qua, dat
dd chinh xac cao va hoat dong on dinh trén cac nén tang UAV c6 tai nguyén han ché.

B dit liéu dugc xdy dung tir cac video thu thap bang UAV, sau d6 trai qua cac bude tién
xu 1y va tang cuong dir liéu nham cai thién chat luong va d¢ da dang. M6 hinh YOLOVS duogc
huén luyén va t6i wu hoa trén bo dit liéu nay, dat két qua trung binh mAP@0.5 = 0.927 va
mAP@[0.5:0.95] = 0.682, thé hién kha niang phat hién chinh x4c va kha ning khai quat hoa
cao. Két qua thuyc nghiém ching minh hé théng theo ddi dya trén Al hoat dong hiéu qua trong
thoi gian thyc, duy tri do on dinh trong cac diéu kién anh sang, do cao va chuyén dong khac
nhau.

Nhin chung, nghién ctru nay déng gop vao viéc nang cao tri tué thi giac cho UAV bang
cach két ndi giira phat hién va theo ddi d6i tuong trong cac hé thong tw hanh. Két qua cta luan
an khong chi khang dinh tinh kha thi ctia viéc trién khai mo hinh hoc sau trén phan cing nhiing
ctia UAV, ma con tao nén tang cho cac hudng phat trién tiép theo trong giam sat hang khong
thong minh, quan tric méi trudng va diéu hudng tu dong..
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This thesis investigates the application of artificial intelligence (Al) techniques for
object tracking in unmanned aerial vehicles (UAVSs). The study aims to design, develop,
and evaluate a real-time object tracking system that enhances UAV perception and
autonomy under complex environmental conditions. By integrating advanced deep
learning models—particularly the YOLOvV8 architecture—with modern tracking
algorithms such as DeepSORT and ByteTrack, the research proposes an efficient
framework capable of achieving high detection accuracy and robust performance on
resource-limited UAV platforms.

A comprehensive dataset was constructed from drone-captured aerial videos,
followed by detailed preprocessing and augmentation processes to improve data quality
and diversity. The YOLOv8 model was trained and optimized using these datasets,
achieving a mean Average Precision (mMAP@0.5) of 0.927 and mAP@][0.5:0.95] of
0.682, demonstrating strong detection accuracy and generalization ability. The results
confirm that the proposed Al-based tracking pipeline performs effectively in real-time
scenarios, maintaining stability across varying lighting, altitude, and motion conditions.

Overall, the research contributes to advancing UAV visual intelligence by
bridging the gap between detection and tracking in autonomous systems. The outcomes
not only validate the feasibility of deploying deep learning models on embedded UAV
hardware but also establish a foundation for future developments in intelligent aerial
surveillance, environmental monitoring, and autonomous navigation.



