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Tém tit

Phat hién tau thuyén giiv vai tro then chot trong
gidm sdt hang hai va an ninh ving bién. Tuy
nhién, ddc thie cia anh khéng gian la cac doi
twong thuong c6 kich thuée nhé (chiéu cao chi
chiém 0.05-0.1 khung hinh) va chiu nhiéu lon tir
bé mat nwée. Bai bdo nay trinh bay phwong phdp
vng dung kién tric YOLO26m két hop véi hudn
luyén chuyén tiép dé giai quyét bai todn trén. M6
hinh dwoc hudn luyén trén bo dir licu “Kaggle
Ships in Google Earth” gom 1293 danh, sir dung
GPU Tesla P100. Két qua thuc nghiém sau 70
epoch cho thdy phuwong phap dé xudt cé hiéu nang
cao voi mAP@0.5 dat 0,971 va mAP@0,5:0.,5 dat
0.766. Bén canh @, mé hinh duy tri si cdn bang
tot giita Precision (0,96) va Recall (0,92), déng
thoi dat téc do suy ludn trung binh 14,1 ms/anh
(twong dwong 58,8FPS). Nhing két qud nay
khing dinh kha ndang cia YOLO26m trong viéc
ddp vmg cdc yéu cau xir Iy thoi gian thuc cho hé
thong gidm sdt tw dong.

Tw khéa: YOLO26m, phat hién tau, khong anh,
giam sat hang hdi.

Abstract

Ship detection plays a crucial role in maritime
surveillance and coastal security. However, aerial
imagery presents significant challenges due to the
small size of objects (typically occupying 0.05-0.1
of the frame height) and interference from water
surface noise. This paper presents a method
applying the YOLO26m architecture combined
with transfer learning to address this task. The
model was trained on the "Kaggle Ships in Google
Earth" dataset comprising 1293 images, utilizing
a Tesla P100 GPU. Experimental results after 70
epochs demonstrate superior performance, with a

mAP@0.5 of 0.971 and mAP@0.5:0.95 of 0.766.
Furthermore, the model maintains a strong
balance between Precision (0.96) and Recall
(0.92), while achieving an average inference
speed of 14.1 ms/image (approximately 58.8
FPS). These results confirm the capability of
YOLO26m to meet
requirements for automated surveillance systems.

Keywords: YOLO26m, Ship Detection, Aerial
Imagery, Maritime Surveillance.
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1. Mé dau

Giam sat hang hai dong vai trd then chdt trong an
ninh qudc phong, quan 1y hang hai. Vi su phat trién
ctia cong nghé vién tham, viéc phat hién tau thuyén tur
anh v¢ tinh quang hoc va khong anh da tré thanh mot
bai toan cép thiét nham tyr dong hoa quy trinh giam sat
dién rong [1], [2]. Tuy nhién, day 1a mot thach thirc
16n trong linh vyc tri tué nhan tao do dac thu cia dédi
tuong tau: kich thude thudng rat nho so véi khung
hinh khong anh, mét do phan bé khong ddng déu va
thudng xuyén bi nhidu boi séng bién, miy che phu
hodc cac cu triic phic tap ven bo [3], [4].

Trong thap ky qua, cac phuong phap phat hién tau
d3 c6 nhitng budc tién vuot bac. Cac nghién ciru ban
dau dya trén mo hinh hai giai doan nhu R-CNN va cac
bién thé cua nod di dat duogc do chinh xac déng ké. Vi
du, Zhang va cong su [5] da dé xuét cai tién Faster R-
CNN két hop v6i SVM dé xir 1y viing quan tim, hay
Zhang va cong s u [6] phat trién OSCD-Net v&i co ché
Deformable Rol dé phat hién huéng tau. Tuy nhién,
cac dong md hinh nay c6 cau trac phirc tap va toc do
suy luan thap, khién ching khé dap mg yéu cau giam
sat thoi gian thyc trén cac thiét bi bién [7].

Gan day, cac kién tric mot giai doan va
Transformer da thu hat sy chu ¥ nho kha nang can
béng tot hon gitta tbc d6 va do chinh xac. Cong b [8]
gi6i thi¢u FrequencyFormer st dung Transformer
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trong mién tan so, trong khi cong trinh [9] dé xuat E-
FPN dua trén Iy thuyét bang ching. Mic du cai thién
kha nang trich xuat dic trung toan cuc, cac mo hinh
nay thuong yéu cau tai nguyén tinh toan (FLOPs) 16n.
Pé khic phuc, nhiéu nghién ctru tap trung vao cai tién
dong moé hinh YOLO. Nghién ctru [10] dé xuét
YOLO-LPSS tich hop module CBAM va DySample
dé tang cuong phat hién tau nho, [11] gi6i thiéu

YOLO-StarLS str dung bién d6i Wavelet dé khir nhiu.

Bén canh cac két qua dat duoc, cac phuong phap nay
thudng mic phai hai han ché 16n: (1) viéc thém céac
module phirc tap (Attention, Wavelet) lam ting do tré
tinh toan va kho t&i wu hoa phan cimg; (2) Chung van
phu thudc vao thudt toan Non-Maximum Suppression
(NMS) ¢ khau hau xtr 1y. Trong bdi canh giam sat
cang bién voi mat do tau day dac, NMS tré thanh "nit
thit c6 chai" gay do tré khong 6n dinh va d& bo sot cac
d6i twong nam sat nhau [12]. Ngoai ra, viéc st dung
Distribution Focal Loss (DFL) trong cac phién ban
nhu YOLOv8 hay YOLOI11 cling gay kho6 khan cho
qua trinh luong tir héa va trién khai trén cac hé tinh
toan bién [7], [12].

Trong pham vi nghién ctru nay, muc ti€u chinh cta
nhom tac gia 1a xay dung mot module phat hién doi
tuong tau theo thoi gian thyc tir khong anh, c6 thé tich
hop vao cac hé thdng giam sat hang hai ty dong (vi du
trén nén tang UAV hodc tram xr Iy anh vé tinh), phuc
vu cc nhiém vy nhur gidm sat xAm nhap trai phép, hd
tro tim kiém ciru nan va quan 1y hoat dong tau thuyén
ven bo.

Dé giai quyét triét dé cac van dé trén, nghién ciru
nay dé xuat timg dung mé hinh YOLO26m [12], [13],
[14], day 1a kién trac tién tién thudc thé hé YOLO méi
nhit cho bai toan phat hién tau tir khong anh. Khac
biét v6i cac tiép can trude day von gia ting do phirc
tap mo hinh dé d6i lay do chinh xac [10], [11],
YOLO26 sir dung kién trac End-to-End NMS-Free,
cho phép loai bo hoan toan d¢ tré ctia khau hau xir ly
va su phu thudc vao céc siéu tham s NMS [13]. Dong
thoi, viée loai bo DFL két hop voi cac ham mét mat
tién tién nhu Soft-Target Anchor Loss (STAL) va
Progressive Loss (ProgLoss) gitip m6 hinh tinh gon
hon, d& dang trién khai trén phin cting nhung van duy
tri kha nang dinh vi chinh xac cac myc tiéu nhé [12].

Nghién ctru thuc hién huén luyén chuyén tiép va
danh gia phién ban mo hinh YOLO26m trén bg dit ligu
“Kaggle Ships in Google Earth”. Két qua huan luyén
cho thdy phuong phap dé xuét dat mAP@0,5 14 0,975,
mAP@0,5:0,951a 0,762 va toc d6 suy luan /4 ms/anh
trén GPU Tesla P100, chung minh hiéu nang 6n dinh
$0 Vi cac phuong phép hién hanh trong viéc can bang
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giita d6 chinh xéc va toc do xir Iy thoi gian thuc.
2. Phuwong phap thuce hién
2.1. B¢ dit liéu va ciu hinh hé thong

Bo6 dir liéu (dataset) dugc st dung 1a phién ban
“Kaggle Ships in Google Earth” dugc cung cip thong
qua Roboflow. Dataset gdm 1.293 anh vé tinh quang
hoc va anh chup trén khéng & cac khu vuc ven bién va
ving bién mé, trong d6 cé céc loai tau khac nhau. Cac
anh gbc c6 do phan giai da dang va duogc cat thanh cac
anh vuong nho hon, dong thoi chuan hoa chuyén sang
dinh dang YOLO véi toa d¢ tuong ddi (x, v, w, h).
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Hinh 1. Phan tich dataset

Két qua phan tich dataset dugc thé hién trong Hinh
1, ¢6 4,480 nhan dugc danh dau véi mot 16p duy nhét
1a “boat”, pht hgp v&i mo hinh tap trung vao viéc hoc
dac trung hinh hoc va vi tri ctia déi tuong tau thuyén.
Vi tr cac tau xuét hién trén toan bo khung hinh, nhung
¢6 mat do cao hon quanh ving trung tim. Phan b toa
do tam (x, y) tap trung gan (0,5, 0,5) nhung van bao
phu cac vung bién, cho th'?iy su da dang vé vi tri va
gitip mo hinh hoc duoc dic trung cuc bo 14n toan cuyc.
Phén bé kich thude tau chi yéu w, & € [0,01, 0,1] cho
thdy da sb tau c6 kich thudc nhé so voi anh, ddng thoi
t6n tai mdi twong quan gitra chidu rong va chiéu cao,
phan anh hinh dang thon dai dic trung cta tau. Didu
nay 1a hop 1y v6i bai toan phat hién ddi tugng nho, yéu
cdu md hinh phai dinh vi chinh xac va khai thac dic
trung da ti 18. Dataset tuy c6 s6 lugng anh & muc vira
phai (7.293 anh) nhung véi tong sb 4.480 nhén “boat”
va cac ky thuat tang cudng dir liéu duoc ap dung sé
gitip mo hinh c6 du mau huin luyén, c6 thé dat duoc
kha ning tong quat hoa tot trén tap kiém chimg. Ngoai
ra, v6i dic diém nhidu muc tiéu nho, phéan bd khong
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Hinh 2. Dién bién cdc chi sé trong qud trinh huin luyén 70 epoch

gian da dang va hinh dang kéo dai, dataset nay phu
hop cho viéc huén luyén bing mé hinh YOLO26m
trong bai toan phat hién tau tir khong anh.

pé phuc vu viéc huén luyén, dataset chia thanh 03
tap nho 1a Train, Test va Val theo ti 1¢ 70%/ 15%/ 15%.
Diém déng chu y, cic anh trong mdt tap nho c6 thé
chtra nhiéu tau hodc khong chtra tau nao, phan anh
dung kich ban gidm sat ving nudc thyc té.

YOLO26m thudc Ultralytics 8.4.7, tuwong thich
Python 3.12.10, ¢6 132 layer v6i 20.350.223 tham sb
va khoang 67,8 GFLOPs. M6 hinh nay dugc st dung
dé phuc vu viéc huén luyén dataset trén moi truong
Kaggle voi hé théng Linux x86_64, 4 16i CPU, RAM
32GB va GPU Tesla P100-PCIE-16GB v¢i Torch 2.x
va CUDA hd trg GPU Tesla P100. Cac thong s6 nay
dam bao di khong gian luu trir dataset, trong s6 mo
hinh va thuc thi viéc huan luyén.

2.2. Ciu hinh hudn luyén chuyén tiép
YOLO26m

Phién ban YOLO26m da duoc tién hudn luyén trén
dir liéu COCO sé& dugc st dung cho huén luyén
chuyén tiép. Cac tham sb chinh nhu sau:

- Kich thude anh: 640%640.

- 86 epoch: 70, dimg sau khi hi tu.

- Batch size: /6.

- Optimizer: Ap dung thuit toan SGD véi
momentum 0,937, hé s regularization 0,0005,
learning rate ban du 0,01.

Augmentation: Ap dung cic phwong phap ting
cuong dit lidu gdm mosaic, mixup, lat anh, dich
chuyén, thay ddi ti 1¢ va bién doi khong gian mau.

Mb hinh dugc hudn luyén toan phan, cho phép
thich nghi ca backbone va head véi dic trung ddi
tuong tau thuyén trén nén mit nudc.

2.3. Ddnh gid va kiém dinh két qua hudn luyén

Hiéu qua ctia mé hinh trong qué trinh huan luyén
dugc dinh Iugng thong qua céc chi s theo epoch gom
box loss, classification loss, distribution focal loss (dfl
loss) trén tap huén luyén va kiém dinh, cung voi cac
chi sb precision, recall, mAP@0,5 va mAP@0,5:0,95.
Céc chi s6 nay phan anh qua trinh t6i vu hoa va sy hoi
tu ciia mo hinh ciing nhu s cai thién vé chit lwong du
doéan trong sudt 70 epoch.

Pong thoi, cac do thi danh gia nhu Precision-
Recall,  Precision-Confidence, Recall-Confidence,
FI-Confidence va ma trdn nham 1an cho 16p “boar”
duogc phan tich toan dién kha néng phat hién va phan
loai cua mo hinh.

3. Két qua qua trinh huin luyén
3.1. Sw hi tu trong qud trinh hudn luyén

Hiéu qué ctia qua trinh huan luyén dugc danh gia
thong qua su bién thién ctia cac ham mat mat va sy cai
thién cuia cac chi s do chinh xac theo thoi gian. Sy
hoi tu ciia md hinh dwoc thé hién rd nét qua biéu dd
cac thanh phan ham mat mat trong Hinh 2. Trén tap
huén luyén, gi4 tri box loss giam déu tir 7,4 xudng 0,7,
trong khi trén tap kiém dinh, gia tri hoi tu quanh muc
0,87. Diéu nay cho thiy kha niang dinh vi toa do tau
cia mé hinh ngay cang chinh xac. Gia tri
classification loss giam manh tir hon 4,0 xubng duéi
0,8 trén tap huén luyén va 6n dinh quanh muc 0,35
trén tap kiém dinh.
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Su chénh léch thap giita train/loss va val/loss
chung t6 md hinh khong gap hién tugng overfitting
nghiém trong, xac nhén tinh hi€u qua cia cac ky thuat
tang cuong dir liéu da ap dung. Gia tri dfl loss giam tu
0,006 xubng 0,0025, phan anh sy tinh chinh trong viéc
du doan phéan phéi x4c suit cta cac canh bouding box.

Song song v&i viée giam thiéu ham mat mat, cac
chi s6 danh gia chét lugng du doan ciing ting trudng
on dinh theo s6 vong huin luyén. Trén tap kiém dinh,
sau qud trinh 70 epoch, m6 hinh dat mAP@0,5 =
0,975, mAP@0,5:0,95 = 0,762, cung voi precision =
0,965 va recall=0,938 cho 16p “boat”. Sy hdi tu nhanh
chong va 6n dinh cta ca ham Joss 14n cac chi s6 mAP
khing dinh su phu hop cia kién traic YOLO26m va
chién Iuoc huén luyén chuyén tiép dbi voi dac thu dir
lidu tau thuyén kich thudc nho va nén phic tap trong
cac khong anh.

3.2. Pdnh gid dinh lwong trén tdp kiém dinh

Dé danh gia tinh hiéu qua cuia mé hinh YOLO26m,
mdt quy trinh danh gia dinh lugng toan di¢n da dugc
thyuc hién dya trén tap dir li€u kiém chung ddc lap gém
159 hinh anh chira 357 d6i tuong tau (boat). Két qua
thuc nghiém duogc tong hop va phén tich dya trén su
twrong quan giita cac chi s6 do ludng chuin va cac

Cong nghé s6, tw dong hoéa va trng dung hang hai

duong cong dic trung vé hiéu nang.

Céc thong sé chi tiét vé hiéu nang dinh luong két
qua kiém truge dwoc trinh bay cu thé trong Bang 1.
Mb hinh dat dwoc cac chi sb dap img yéu cau xir Iy
thoi gian thuc véi d§ chinh xac trung binh mAP@0,5
dat 0,971 va mAP@0,5:0,95 dat 0,766. V6i sb luong
tham s khoang 20,35 triu va khdi lugng tinh todn
dat 67,8 GFLOPs, mé hinh YOLO26m cho thiy kha
nang trich xuit dic trung dap tmg tot dbi v6i khong
anh. Pac biét, hiu nang thoi gian thuc duoc khéng
dinh qua tbe do xur ly trung binh dat 74,/ ms/anh,
tuong duong véi tdc do khung hinh xap xi 58,8FPS
trén phan cimg Tesla P100.

MGéi lién hé gitra cac ngudng tin cdy confidence va
kha ning phan loai ciia md hinh dwoc thé hién chi tiét
trong Hinh 3. Puong cong precision-confidence va
recall-confidence thé hién xu hudng d6i nghich dién
hinh: khi ting ngudng tin cdy, precision ting dan va
tiém can muc 1,0, trong khi recall c6 xu hudng giam.
Tuy nhién, mé hinh YOLO26m thé hién tinh 6n dinh
cao khi duong cong Recall duy tri muc trén 0.8 cho
dén ngudng tin cay 0,75.

Su giao thoa t&i uu giita hai chi s6 ndy dugc xac dinh
thong qua duong cong FI-Confidence, gia tri f1-score

Bing 1. Téng hop cdc thong sé hiéu ning dinh lrong ciia mé hinh YOLO26m

Chi sb danh gia Gia tri Chi s tinh toan Gia tri

Precision 0.96 Tham sb 20.35M
Recall 0.924 GFLOPs 67.8

mAP@0.5 0.971 Suy luédn 14.1 ms
mAP@0.5:0.95 0.766 Téc d6 khung hinh 58.8

Precision-Confidence Curve

Recall-Confidence Curve

F1-Confidence Curve
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Hinh 3. Hiéu ning mé hinh YOLO26m trén tip kiém dinh
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dat dinh tai 0,946 tuong ing v&i ngudng tin cdy 0,414.
Tai diém nay, mo hinh dat dugc su can béng t6t nhat gilta
viéc giam thiéu sai 16i nhan dién nham (duong tinh gia)
va bo sot ddi twong (Am tinh gid). Viéc dat duoc gia tri
f1-score cao trén mot dai ngudng rdng (0,2 - 0,6) chung
minh mé hinh c6 d6 nhay rét tot va khéng qua phu thudce
vao viéc diéu chinh ngudng khit khe.

Kha ning phan biét ddi tuong ctia mé hinh trén
toan bd cac ngudng hoat dong dugc minh chiing qua
duong cong Precision-Recall (PR). Di¢n tich duéi
duong cong PR dat mirc 0,971, phan anh d¢ chinh xac
cua md hinh trong viéc tach biét cac déi tugng tau ra
khoi cac nhiu nén phtrc tap ctia méi truong bién.
Dbuong cong nay duy tri hinh dang tiém can goc trén
bén phai, cho thiy ngay ca khi yéu cau recall cao, do
precision cia md hinh van khong bi suy giam dang ké.

Pé lam rd hon vé cac sai sb thuc té, confusion
matrix cung cip chi tiét hon vé két qua phan loai trén
tap 357 dbi twong boat. M6 hinh da nhan dién chinh
xéac 340 truong hop boat. S6 lugng 21 boat bi bo sot
chiém ty 18 thap, thudng roi vao cac trudng hop tau co
kich thude siéu nho hodc bi che khuit boi may va
swong mu. Pong thoi, chi c6 17 truong hop nhidu nén
bi phat hién nham 13 boat, thé hién kha ning loc nhiéu
6n dinh ctia md hinh YOLO26m.

3.3. Danh gid truc quan

Hinh 4(a) minh hoa cac mdu anh tir bo dit lidu

a) Anh géc
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kiém dinh doc lap, véi nhiéu kich ban thyc té nhu tau
don 1¢, mat do cao, kich thudc nho va nén phuc tap
(viing ven bo, cong trinh nhan tao). Pay 1a co s¢ dé
danh gia kha niang tong quat héa cia mé hinh. Hinh
4(b) thé hién két qua thuc t& ma mé hinh YOLO26m
da phat hién cic ddi twong tau danh diu boi cac
bounding box mau xanh. YOLO26m cho thay kha
nang tach biét d6i tugng tt, ngay ca khi cac tau nam
sat nhau hodc co6 hudng quay da dang, khong xay ra
hién tuong gdp nham hay bo sét. Do khop cao clia
bounding box phi hop chi sb mAP@0,5=0,971.

Maic du vay, ¢ cac truong hop tau siéu nho hodc
d6 tuong phan thap, bounding box doi khi chua bam
sat tuyét doi bién tau. Piéu nay 1y giai su khac biét
gitta mAP@0,5 va mAP@0,5:0,95, dong thoi chi ra
tiém nang cai thién dinh vi & cac ngudng loU cao
trong cac nghién ctru tiép theo. Tong thé, két qua truc
quan khing dinh YOLO26m khong chi manh vé mit
thong ké ma con van hanh 6n dinh trong méi truong
thuc té phtrc tap. Két qua nay cing cd tinh kha thi khi
g dung mé hinh véo cac hé théng giam sat hang hai
tu dong dua trén khong anh.

4. Thao luian

Hiéu nang cia mo6 hinh YOLO26m trong nghién
ctru ndy cho thay su xir Iy t6t vin dé can bang gitra do
chinh x4c va téc do xir Iy ddi vai dit liéu khong anh.
Chi s6 mAP@Q0,5 dat 0,971 thé hién mo hinh c¢6 kha

dmall==z"

(b) Anh két qud sau di dodn

Hinh 4. Két qua thiec nghiém
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nang tot trong trich xuét dic trung hinh thai tau, ngay
cé trong cac diéu kién phirc tap nhu viing ven bd hoic
¢6 cau cang.

Mot diém dang cha ¥ 1a sy chénh léch giita
mAP@0,5 (0,971) va mAP@0,5:0,95 (0,766). Piéu
nay phan anh viéc duy tri d¢ khoép cao cua bounding
box & cac ngudng IoU khat khe hon van gip nhiéu
thach thirc. Phan tich tryc quan cho thiy nguyén nhan
chu yéu dén tir cac d6i twong tau co6 kich thudc siéu
nho hodc cdc tau nidm sat canh nhau trong céc bén
cang voi mét do cao, gdy kho khan cho viéc dinh vi
bién vat thé mot cach tdt nhat.

Vé dit liéu huin luyén, dataset “Kaggle Ships in
Google Earth” chu yéu phan anh cac kich ban ven bo,
cang va ving bién mé véi mat do tau va bdi canh nhét
dinh, do d6 chua that sy bao phu day du moi loai
phuong tién va kich ban thyc té ddc thi nhu cac hé
théng phao day dic hoac doi hinh tau chuyén dung.
Tuy nhién, cac Kkét qua dinh lugng va truc quan da
trinh bay cho thdy mé hinh van duy tri dugc hiéu ning
t6t trong cac bdi canh phire tap ma dataset hién co tai
hién duoc.

V& mait van hanh, fl-score=0,946 tai ngudng tin
cdy 0,414 cho thdy mé hinh c6 thé dat hiéu ning tdt
ma khong doi hoi cau hinh ngudng qua cao. Véi 20,35
triéu tham s6, YOLO26m dap tmg tdt trong xir Iy cac
bién thé vé hudng quay va kich thudc cia tiu ma
khong 1am suy giam téc d6 khung hinh (duy tri & mirc
58 8FPS). Toc d6 nay nhanh hon dang ké so véi yéu
cdu xtr Iy thoi gian thuc tiéu chuin (30FPS), tao ra kha
nang trién khai trén céc hé thong giam sat ty dong tich
hop trén UAV hodac cac tram thu phat dir li¢u v¢ tinh
¢6 tai nguyén tinh toan vira phai.

5. Két luan

Nghién ctru da thyc hién huin luyén chuyén tiép
va danh gia mo6 hinh YOLO26m cho bai toan phat hi¢n
tau tir khong anh. Céc két qua thuc nghiém dinh luong
khing dinh tinh hiéu qua cia mé hinh voéi
precision=96%, mAP@0,5=0,971. Nhiing gia tri nay
minh chtng cho kha ning thich nghi tt ciia mo hinh
véi cac dic thu ctia khong dnh va anh vién thAm nhu
goc nhin thing dimg, d6i tuong tau kich thude da dang
va nén nhidu mit bién. V& mit k§ thuat, YOLO26m
thé hién sy t6i wu vé chi phi tinh toan khi chi tiéu tén
67,8 GFLOP nhung van dam bao kha ning xir Iy thoi
gian thyc ¢ téc do cao. Két qua truc quan ciing xac
nhan mé hinh c6 kha ning tong quat hoa t6t trén nhidu
kich ban thuc té, tir cac tau don 1é dén cac khu vuc bén
cang c6 mat do twong ddi day dic. Nhirng két qua nay
khéng dinh YOLO26m la mét lya chon phu hop cho

Cong nghé s6, tw dong hoéa va trng dung hang hai

céc hé thong giam sat hang hai tu dong, khi vira dam
bao do chinh x4c cao vira duy tri toc d6 suy luan nhanh.
Trong cac nghién ciru tiép theo, nhom tac gia du kién
mé rong danh gia trén cac dataset 16n hon, hinh anh thu
s& tir nhiéu ngudn da dang hon (tir UAV hodc anh vé tinh)
trong nhidu diéu kién moéi truong khac nhau dé kiém
chimg thém kha ning tong quat héa ciia mo hinh. Thir
hai, nhém tac gia dy kién thuc hién so sanh YOLO26m
v6i cac kién trac phd bién khac nhu YOLOvS, YOLOVS
va Faster R-CNN trén cung mdt dataset. Phép so sanh
nay s& gitip danh gia toan dién hon sw danh dbi giira do
chinh xac, toc do suy luén, ) lugng tham s6 va chi phi
tinh toan, tir d6 cung cap co s& viing chéc cho viéc ra
chon kién triic phit hop véi cac kich ban trién khai khac
nhau. Thtt ba, dé tang gia tri hoc thudt va tmg dung thuc
tién, chung 61 du kién mé rong bai toan tir phat hién mot
16p “boat” thanh phat hién va phan loai loai tau (tau ca,
tau hang, tau khach, tiu tuan tra,...). Diéu nay s& gitip hé
théng khoéng chi phat hién ma con nhdn dang loai
phuong tién, phuc vu tot hon cac nhiém vu giam sat va
phan tich hang hai.
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