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NGHIEN CUU VA UNG DUNG MO HINH YOLOVS TRONG
PHAT HIEN VA THONG KE SO LUQNG VI TRi CON TRONG
TRONG BAI PO O TO
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Tém tit
Trong nhitng nam gan ddy, sé lwong 6 16 tai cac dé thi lon ciia Viét Nam ting lén
nhanh chéng. Do dé, théng tin vé vi tri cdc bdi do xe va sé lirong ché dé con trong la
nhitng thong tin rdt can thiét, givip cho nguoi ldi xe nhanh chong tim dwoc bai do xe
thich hop nhat. Hién nay, co nhiéu cong nghé va thudt toan da dwoc ap dung dé nhdn
dién va phdn logi vit thé, trong s6 d6 khong thé khong ké dén YOLOVS béi ddy la cong
nghé cé kha ndng phat hién doi twong trong thoi gian thiee nho vao téc dg xir Iy nhanh
chéng, két qua dat do chinh xdc cao, dé dang dwoc tich hop va trién khai trong cdc hé
théng thuc té. Véi cdc wu diém vueot tréi ciia YOLOVS, nghién cuu da huong dén muc
tiéu phdt hién cdc vit thé la é t6 trong bdi dé xe bang cong nghé nay. Sau dé danh gid,
phan tich dwa trén dit liéu xe thu thdp dwoc dé thong ké sé heong vi tri trong bdi dé xe
6 t6. Tir két qua nghién cuu cho thcfy nhdan dién o to tir hinh anh dat do chinh xac 90 %
tro lén, nhdn dién 6 to qua video (thoi gian thuc) chi dat 80 %.
Tir khoa: Nhén dién 6 t6; Thdng ké s6 lugng; YOLOVS.
Abstract
Research and application of YOLOv8 model in detecting and counting available
parking spaces in a car park
Recently, the number of cars in major urban areas of Vietnam has increased
rapidly. Therefore, information about the locations of parking lots and the number of
available parking spaces is essential, helping drivers quickly find the most suitable
parking spot. Many technologies and algorithms have been applied to recognize and
classify objects, among which YOLOvVS cannot be overlooked. This technology can
detect objects in real-time thanks to its fast processing speed, high accuracy, and ease
of integration and deployment in practical systems. With the outstanding advantages
of YOLOVS, this research aims to detect cars in parking lots using this technology.
Then, it evaluates and analyzes the collected vehicle data to statistically count the
available spots in car parking lots. The research results show that image recognition
achieves an accuracy of 90 % or more, while car recognition from videos (real-time)
only reaches 80 %.
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1. Gioi thiéu

Nhéan dién vat thé 1a qua trinh xac
dinh va phan loai cac d6i tugng trong hinh
anh, video hodc trong thoi gian thuc (real
time). Sur két hop gitra tri tu¢ nhan tao (Al
- Artificial Intelligence) va thi giac may
tinh (CV- Computer Vision) c6 thé duogc
tmg dung trong nhiéu linh vuc cua doi
séng nhu nhan dién khuén mat, phat hi¢n
vat the, canh bao nguy hiém, gidm sat an
ninh [10].

Dé giai quyét cac bai toan ung dung
trén da c6 nhiéu thuat toan dugc cong bd
[6, 7, 8, 11, 13, 15]. Hién nay hoc sau
(Deep Learning) dang la mdt cong nghé
dugc cic nudc trén thé gidi quan tim va
dau tu [2]. Pién hinh nhu nghién ctru cua
tac gid [9] da ung dung md hinh YOLO
va mang CFNN dé phat trién mot hé
thong giam sat giao thong thong minh:
Ghi lai luu lugng giao thong va thong
tin loai phuong tién trén duong. Phuong
phap dé xuat cia nhém tac gia dat do
chinh xac 90,45 % trén bd dir liu cong
khai cua Vién Cong nghé Béc Kinh [9].
Nghién ctru cua Minar Mahmud Rafi va
cong su (2022) ciing da tién hanh phan
tich hi¢u quéa ctia cdc mo6 hinh hoc sau
YOLO dé nhan dang phuong tién trong
khu vye Nam A. Trong tim ctia nghién
ctru 14 tong hop bo dir liéu 16n nhat vé
cac phuong tién danh riéng cho khu vuc
Nam A va ap dung bo dit liéu nay dé theo
ddi va nhdn dang céc phuong tién ngay ca
khi dang chuyén dong. Dé phat trién dicu
nay, nghién ciru da ting cac bién thé 16p
va sb lugng dit liéu. Nhom tac gia di dao
tao cdc phién ban khac nhau cia moé hinh
YOLOvV5 bang tap dit liéu ctia minh dé
do luong mtrc d chinh xéc gitta cdc mo
hinh trong vi¢c phat hién cac phuong tién
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dac thu. Néu tinh nang phat hién va theo
ddi phuong tién dugc 4p dung va trién
khai trong ngudn cép dif liéu camera giao
thong truc tiép, thong tin ¢ thé duoc sir
dung dé tao ra hé thong giao thong thong
minh ¢6 thé diéu chinh tic nghén va dinh
tuyén bang cich xac dinh va phéan tach
cac phuong tién di chuyén nhanh va chim
trén duong. Tai Viét Nam, cac nghién ctru
m&i nhét phai ké dén 1 nghién ctru cua Tra
Vin Dong tién hanh so sanh hai thuat toan
SSD va YOLO trong phét hién ddi tuong,
két qua chi ra rang thuat todan YOLO cho
chi s6 dénh gia (AP - Average Precision)
cao hon véi véi thuat toan SSD [3]. Theo
nhom tac gid [1] dua trén thuat toan xac
dinh vat thé cia YOLOv4 trong viéc nhan
dién va phan loai phuong tién giao thong
tai Viét Nam, két qua nghién ctru da nhan
dién dugc 05 loai phuong tién gom: O
t0, xe buyt, xe tai, xe may va xe dap. Vi
mat d6 luu thong khac nhau (thap, trung
binh va cao) cho thay ti 1¢ phan loai chinh
xéc ting phuong tién cao nhét khi mat do
lru thong 1a thdp nhat va nguoc lai [1].
Nghién ctu cua [2] da st dung camera
PTZ dé thu thap dir liéu anh gbc rong,
tién xu 1y hinh anh, sau d6 dua vao xir
ly hoc sau bang thuat toan YOLOv4. Két
qua thir nghiém cho thdy mé hinh c6 thé
hoat dong véi téc d6 45 khung hinh/giay,
dat do chinh xac 98 % [2].

Hién nay, sb lugng 6 t0 tai cac do thi
16n cua Viét Nam dang gia tang nhanh
chéng. Do d6, thong tin vé vi tri cac bai
dd xe va sb luong chd dd con trong tro
nén rat quan trong béi vi cac thong tin nay
s& gitp nguoi lai xe tim duge bii do xe
thich hop mot cach nhanh chéng. Trong
nghién ctru nay, nhom tac gia da su dung
YOLOvS8 dé phat hién vat thé 13 6 t6 va
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tinh toan s6 luong 6 to trong bai dd boi
kha nang phét hién di tugng trong thoi
gian thyc nhanh va do chinh x4c cao, dé
dang tich hop va trién khai trong thuc té.

2. M6 hinh YOLOvS

YOLOV8 1a phién ban méi nhat
trong dong m6 hinh YOLO, YOLOv8
1a phién ban nang cip cia YOLOv7
va duoc tich hop nhidu coéng nghé, tinh
nang (AutoAnchor, Ensemble, Video
Supervision, AutoScale). YOLOvVS co6
nhiing vu diém vuot troi nhu tde do va
dd chinh x4c cao, su linh hoat khi c6 thé
nhéan dién d6i tuong va phan loai trén ca
GPU va CPU.

YOLOV8 c6 nhiéu tham s6 hon so véi
cac phién ban tién nhiém nhu YOLOVS,
nhung it tham s6 hon so v6i YOLOv6. N6
cung cip khoang 33 % mAP, nhiéu hon
cho cac mo hinh kich thudc n va mAP 16n
hon noi chung. YOLOVS c¢6 thoi gian suy
luan nhanh hon so vdi tit ca cac phién ban
YOLO khac.
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Hinh 1: So sanh YOLOvS vdi cdc phién
ban trudc do [5]

Trong YOLOVS, ta c6 céc kich thudc
mo6 hinh khac nhau nhu YOLOvVS8n - nano,
s - small, m - medium, 1 - large va x - extra
large.

Bdng 1. So sdanh kich thwdc mo hinh

wi| SPEED SPEED
MODEL (PIS)I(?ES) MS[;_I;S CPU ONNX | AT100 TENSORTRT PA?B‘EWS FL(I(;)P S
(MS) (MS)
YOLOvSn | 640 373 80,4 0,99 3,2 8,7
YOLOv8s | 640 44.9 1284 1,20 11,2 28.6
YOLOv8m | 640 50,2 234,7 1,83 25,9 78,9
YOLOVSI | 640 52,9 3752 2,39 3, 165,2
YOLOvSx | 640 53,9 479,1 3,53 68,2 2578

Nguén: Hinh anh tir kho luu trit Ultralytics YOLOVS

Kich thuéc mé hinh tuong tmg tuyén
tinh voi mAP va nghich dao twong tng véi
thoi gian suy ludn. Cac mo hinh 16n mat
nhidu thoi gian suy luin dé phat hién ddi
tuong mot cach chinh xac vdi mAP cao hon.
Céac mo hinh nhd c6 thoi gian suy ludn nhanh
hon nhung c6 mAP tuong déi thdp hon. Cac
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md hinh 16n hon t6t hon néu ching ta c6 it

dir liéu. Cac moé hinh nho hon hi€u qua hon

néu ta c6 it khong gian (cac tinh hudng bién).
2.1. Kién tritc ciia YOLOvS

Kién tric cia YOLOVS dugc thiét ké
dé giai quyét nhitng han ché ctia cac phién
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ban YOLO trudc d6 trong khi van duy tri
su can béng gitra tdc do va do chinh xéc.
Mo hinh dugc chia thanh ba thanh
phan chinh: Backbone, Neck va Head.
Backbone chiu trach nhiém trich xuét cac
tinh ning tir hinh anh dau vao va YOLOVS
su dung nhiéu Backbone khéc nhau, bao
gém CSPDarknet53 va EfficientDet.
Neck c¢6 chirc nang két néi giira Head
va Backbone. Neck chiu trach nhiém du
doén céc hop gidi han, 16p déi tugng va
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diém tin cay.

Kién tric cia YOLOv8 dugc dic
trung boi thiét ké mo-dun, cac bién cé
thé mo rong, Backbone duogc céi thién va
cac chién luge dao tao tién tién. Céc tinh
ning ndy cung nhau gép phdn vao thanh
cong cua YOLOVS trong viéc phat hién
d6i tuong theo thoi gian thuc, khién mo
hinh nay tré thanh lua chon phd bién cho
cac nha nghién ctru trong linh vuc thi gidc
may tinh.
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Hinh 2: Kién triic ciia YOLOVS [5]

2.2. Ung dung ciia YOLOVS
YOLOVS ¢6 thé dugc ap dung cho ba
tac vu quan trong trong thi giac mdy tinh:
2.2.1. Phadn loai (Classification)
Phan loai 1a mét tdc vu don gian vai
két qua bao gém céc chi sd 16p (class
index) va cac diém tin cdy (confidence

score). Mubn phan loai duogc ddi tuong chi
can x4c dinh sy hién dién cua mot 16p cu
thé trong hinh anh dau vao, ma khong can
xéac dinh vi tri chinh xdc cua ddi tuong.
Thao tac phan loai duoc thuc hién dé dang
bang cach thém tién t6 -cls vao moé hinh
YOLOv8 ma nguoi dung muén sir dung.
YOLOVS ¢6 cac kich thudc khac nhau:
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YOLOvV8n (Nano), YOLOvV8s (Small),
YOLOv8m (Medium), YOLOvVSI (Large)
va YOLOv8x (Extra Large). Kha nang
phan loai manh mé cia YOLOVS Xuét
phat tur viéc duoc huin luyén trudc trén
tap dit liéu ImageNet 16n, chira hang triéu
hinh anh.

Vi cauhinh YOLOV8n ctia YOLOVS,
tién hanh tao bd phan loai nhu sau:

from ultralytics import YOLO

# Load the model

model = YOLO( ‘yolov8n-cls.pt’)

# Classification result

result = model(‘SOURCE _PATH’)

2.2.2. Nhdn dang doi twong (Object
detection)

Nhian dang dbi tugng 1a mot tac vu
phat trién tir phan loai. Trong tac vu nhén
dang ddi tuong can xac dinh cac 16p khéc
nhau c6 mat trong hinh anh va phat hién vi
tri chinh xc cua chung. Vi tri cia cac doi
tugng nay duoc thé hién truc quan thong
qua cac hdp gidi han (Bounding Boxes).

Cac mod hinh YOLOVS di dugce huén
luyén trudce trén tap di ligu COCO (tap dix
liéu hinh anh rat 16n) c6 thé thyuc hién nhan
dang dbi tuong ngay sau khi duogc trién
khai ma khong can thém tién té nao.

Duéi ddy 1a mot vi du vé viée thuc hién
nhan dang déi tuong trén mot hinh anh:

from ultralytics import YOLO

# Load the model

model = YOLO( ‘yolov8n.pt’)

# Classification result

result = model('SOURCE_PATH’)

2.2.3. Phdn doan (Segmentation)

Phan doan ndm & budc tiép theo sau
nhan dang d6i tuong. Trong nhan dang
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doi tuong, vi tri cua cac doi tuong da
duogc xac dinh va udc tinh vi tri ciia ching
thong qua cac hop gidi han. Phan doan
nham xéc dinh céc pixel riéng 1¢ thudc vé
mot ddi twong. Phan doan chinh x4c hon
nhiéu so v&i nhan dang ddi tuong va c6
tiém nang ung dung rat 16n trong thuc té.

Thuc hién phan doan véi YOLOvVS
dé dang bang cach thém tién to -seg.

from ultralytics import YOLO

# Load the model

model = YOLO( ‘yolov8n-seg.pt’)

# Classification result

result = model(‘'SOURCE _PATH’)

3. Phwong phip nhin dién doi
tuwgng

Mang YOLO la mdt thuat todn phat
hién déi twong qua mat 14n nhin, st dung
mdt mang no ron tich chap (CNN) duy
nhat dé thuc hién xir 1y hinh anh va c6 thé
truc tiép tinh toan két qua phan loai va toa
do vi tri cua cac dbi tuong trong khung
hinh duoc dua vao tinh toan. Vai viéc sur
dung dinh vi va phan loai d4i twong end-
to-end da lam tang tdc do tinh toan l1én
dang ké qua cac phién ban va phién ban
YOLOVS 14 phién ban méi nhat tinh dén
thoi diém nam 2023.

3.1. Cdach YOLO hoat dong

Pau vao ctiia mo hinh 1a mét anh, mo
hinh s€ nhan dang anh do co ddi tuong
nao hay khong, sau d6 s€ xac dinh toa do
ctia d6i tuong trong bue anh. Anh dau vao
duogc chia thanh thanh S X S, 6 thuong thi
s€la3 x3,7x7,9x9,.. . vigc chia 6 nay
c6 anh hudng t61 viéc moé hinh phét hién
dbi twong boi vi tim ciia Bounding Box
nam & 6 nao thi 6 d6 s& chua d6i tugng,
cho du dbi twong c6 thé & cac 6 khéc thi
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cling s€ tra vé 1a 0.

SxS gnd on mput

Bounding boxes + confidence

Class probability map

Nghién ciru

Final detections

Hinh 3: Hinh dnh minh hoa cho cdc bwéc nhin dién doi twong [16]

Véi dit liéu dau vao 1a mot anh, dau
ra mod hinh 12 mot ma tran 03 chiéu ¢6 kich
thude S x § x (5 x B + C), v6i sb luong
tham s6 mbi 6 14 (5 x B + C), véi B va C
lan luot 13 s6 lugng Box va Class ma mdi
6 can du doan. Vi du, v6i hinh anh trén
chia thanh 7 x 7 6, mdi 6 can dyu doan 02
bounding box va 03 dbi tugng (object):
Con chd, 6 t0, xe dap thi daurala7 x 7 x
(5x2+3)hay 7x7x 13, mbi 6s&cé 13
tham sd, két qua tra vé (7 x 7 x 2 = 98)
bounding box.

Dy do4n mdi bounding box gém 05
thanh phan: (x, y, w, h, prediction), véi
(x, y) la toa d6 tam cua bounding box,
(w, h) 1an luot 14 chiéu rong va chiéu cao
cua bounding box, prediction dugc dinh
nghia P(Object)* IoU(pred,truth).

O Hinh 3 cho thdy mdi 6 s& c6 13
tham s0, cu thé nhu sau: Tham sb 1 s&
chi ra 6 d6 c¢6 chtra ddi tugng nao hay
khong P(Object); Tham sé 2, 3, 4, 5 s&
tra vé x, y, w, h cua Box1; Tham sb 6,
7, 8,9, 10 tuong tu s€ Box2; Tham sb
11, 12, 13 lan lugt 1 x4c sudt 6 d6 co

chtra objectl(P(chd|object), object2(P (6
to|object)), object3(P(xe dap|object)).

» Ham tinh loU (Intersection over
Union)

IoU la ham danh gia d¢ chinh xac
cua object detector trén tap dir li€u cu thé.
IoU duoc tinh bang:

Area of Overlap

loU =
Area of Union

Trong dd, Area of Overlap 1a dién tich
phan giao nhau giita predicted bounding
box véi grouth - truth bouding box, con
Area of Union 14 dién tich phan hop giira
predicted bounding box vdi grouth - truth
bounding box. Nhitng bounding box duogc
danh nhan bang tay trong tap traing set va
test set. Néu IoU> 0,5 thi prediction dugc
danh gia 1a tot.
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> Ham 16i (Loss Function)

Ham 16i trong YOLO dugc tinh trén
viée dy doan va nhan mé hinh. Cu thé d6
1a tong do 13i ctia 03 thanh phan sau [14]:

2 bj ~
LClassification = Z?:oﬂ ? ’ ZcEClass(pi(C) - pi(c))Z

trong do:

* Classification loss: D9 16i du doan
loai nhén cua ddi tuong (object)

Ham 18i nay chi tinh trén nhiing 6
vudng co xuét hién ddi tuong, con nhirng 6
vudng khéac khong tinh dén. Classification
loss dugc tinh bang cong thire sau:

(1

bj 3 A A A Lo 3As \ 213
177 Béang 1 néu 6 vuong dang xét co doi twong va nguoc lai bang 0;

D;(€): Xac suét c6 diéu kién ctia 16p C tai 6 vudéng twong ing ma mo hinh dy doan.

* Localization loss: Do 161 du doan
toa do tdm, chiéu cao, chiéu rong cua
boundary box (x,y,w,h).

Localization loss 1a ham 15i dung dé
tinh gia tri 16i cho boundary box duoc du
doan bao gém: Toa do tam, chiéu rong,
chiéu cao so véi vi tri thuc té tir dir lidu

(0, 0)

huén luyén ctia mo hinh. Khong nén tinh
gia tri ham 16i nay truc tiép tir kich thirc
anh thyc té ma can phai chuan hoa vé [0, 1]
s0 v6i tim cuia bounding box. Viéc chuan
héa kich thudc nay giip cho mé hinh dy
do4n nhanh hon va chinh xac hon so véi dé
gia tri mac dinh cua anh (Hinh 4).

x = (220-149) / 149 = 0.48
y = (190-149) / 149 = 0.28
w =224 /448 = 0.50

h =143/ 448 = 0.32

(447, 447)

Hinh 4: Chudn héa kich thwdc ciia doi twong [4]

Gia tri ham Localization loss duoc tinh
trén tong gia tri 16i du dodn toa d6 tam (x,
y) va (w, h) cia predicted bounding box vdi
grouth-truth bounding box. Tai mdi 6 co
chira d6i tugng, ta chon 01 boundary box c6
ToU (Intersect over Union) tot nhat, rdi sau
d6 tinh d6 16i theo cac boundary box nay.

Gia tri ham 16i du doan toa do tam (x,
y) cua predicted bounding box va (X, ) la

toa do tam cua truth bounding box dugc
tinh nhu sau:

2 bj ~ ~
Aeoora Zo S0 15 (6= 2)° + (,-9)° ()

Gia tri ham 16i du doan (w,h) cua
predicted bounding box so véi truth
bounding box dugc tinh nhu sau:

2
et B0 Tty (T —8) + (- ) ©)
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* Confidence loss: D 16i du doan bounding box d6 chtra dbi tugng (object) so véi

nhan thyc té tai 6 vuong do.

Confidence loss 1a d6 16i giita du doan boundary box d6 chira d6i tugng so véi
nhan thyc té tai 6 vudng d6. Do 18i nay tinh trén ca nhitng 6 vudng chtra ddi tuong va

khéng chira ddi tuong.

2 bj PN 2 bi ~ 2
Leonfidence = Xizo Zj=o 1’ (Ci = C)" + Anoobject Zizo Lj=o 1ij” (Ci — C1)
* Total loss: Tong ctia 03 ham 15i trén.

LTotal = LClassification + LLocalizatian + LConfidence

3.2. Quy trinh phdt hién doi twong

4

)

Nghién ctru dua trén thudt todn xac dinh vat thé ciia YOLOVS, quy trinh phat hién
phuong tién 6 t6 dugc trinh bay trong Hinh 5.

Thu thap
Co sé dir lidu

Anh dwoc
gén nhin

Tép hinh anh
dé kiém tra

Hinh anh
c6 chu thich

Tép hinh anh

Cac anh

lién quan

Khéng

M hinh

dw doan

Chi sé danh
gia

dé huén luyén

luyén

____________________________

Hinh 5: Quy trinh phdt hién doi twong

4. Két qua nghién ctru
4.1. Thu thdp co so dir li¢u

Nhém nghién ciru da thu thap tong
cong 17.000 birc anh tir co s¢ dit liéu cua
Tensoflow va cac ngudn khac nhau. Tét ca
cac anh déu c6 kich thude 1a 600 x 400
pixels, d6 phan giai 96 dpi dé c6 thé dé
dang gan nhan va giam di kich c& dung
luong. Pé tang d6 manh cho mo hinh dao
tao, nghién ctru tién hanh thu thap cac anh
tir nhidu goc d6 khac nhau dé dam bao diéu

kién chiéu sdng va mic twong phan 1 khac
nhau. Loai bé nhitng anh khong lién quan
dén dbi twgng nghién ciru va sap xép lai
cac anh c6 lién quan dén d6i tugng nghién
ctru dé phuc vu cho viée xtr 1y dit liéu.

4.2. Gdn nhan déi twong trén dnh

Céc hinh anh c6 lién quan dén ddi
tuong duoc chuan héa vé kich thuédc
640 x 640 pixel dé phu hop véi mo hinh
YOLOVS va ting tinh nhat quan cta céc
mau huin luyén.
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Nghién cuu

Nhom nghién ctru st dung cong cu
MakeAlLSense dé thuc hién viéc gan nhan
cho déi tuong trén anh. Két qua sau khi
xur ly thu dugc tap dir licu dinh dang *.txt
cO cac truong la <class id> <center x>
<center y> <width> <height>. Trong d6

class_id c6 gid tri 1a “0” tuong Ung vdi
vat thé 1a 6 t6. “center x” va “center y”
lan luot la toa do tim cia bounding box.
“Width” va “Height” 1a chiéu dai va va do
cao cua bouding box. Tat ca cac chi s6 déu
dugc chuan héa vé khoang gia tri [0, 1].

— ‘_- ) T e 2
! -

Hinh 6: Hinh anh xe trudc va sau khi gan nhan

Nghién ctru con sir dung bo dir liéu anh di dugc gan nhan 13y tir kho dit liéu anh

c6 san ctia Coco, VOC, ImageNet.

EEEY - B
e T
Sml S § R
SR L
1 M 9 R
R o i P o
CEENEDSa6E
RGP
EET P
4 ERE=SEE

Hinh 7: B dit liéu cé sin trén MSCoCo

4.3. Huén luyén mé hinh YOLOvS

Chia tap hinh danh da dugc gan nhan
ra thanh hai phan: 70 % s anh duoc st
dung dé huan luyén (train) va 30 % s6 anh
con lai dung dé kiém tra (Validation - Val).

Pé thuc hién viéec huén luyén mo
hinh, nghién ctu da thiét 1ap cai dat mot

sO phan mém gém: CUDA 12.1, Python
3.7.3 va méi trudong dé cé thé thuc thi
dugc cac dong Iénh (Pycharm, VS Code).
Str dung file Pretrain ¢ sin ciia YOLOVS
dé huan luyén, sau do lay két qua file
weights/last.pt dé thuc hién tiép néu nhu
d6 chinh x4c chua dat yéu cau. Két qua
cudi cung thu dugc 1a file duoc dat tén 1a
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Nghién ciru

best.pt, ddy s& 1a file cudi cung dung dé 17-10750H, Ram 16Gb, Card d6 hoa
phat hién ddi tuong 6 to. Nvidia RTX 2060 6Gb Vram. Bén canh

CAu hinh dé huan luyén cang cao thi d6, nghién ctru con st dung thém mot sb
tbe do xir ly cang nhanh, nhém nghién web cd hd trg GPU dé dao tao mo hinh d6
ctru da str dung cau hinh CPU Intel Core 1a Roboflow, Google Colab, Kaggle.

Hinh 8: Qud trinh hudn luyén di¥ liéu trén cdu hinh 17 10750H Ram 16Gb - GPU RTX

Hinh 9: Kiém tra lai div liu di gdn nhin
4.4. Ddnh gid higu sudt va kiém tra mé hinh
Két qua huén luyén mo hinh thu dugc mot thu muc #rain trong dudng dan runs/
detect. Trong do co6 chira tat ca cac thong tin lién quan tdi qua trinh huan luyén trude do.

Hinh 10: Két qud sau khi hudn luyén

, 11
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Nghién cuu

Lay file best.pt trong thu muyc train/weights dé thir v6i cac dit liéu méi (trén hinh

a) Phdt hién 4 0 to

b) Phdt hién 5 6 to

Hinh 11: Két qua khi chay mé hinh YOLOvS phdt hién doi twong trén dnh
Khi dir liéu dau vao 1a cac hinh anh trén video, téc d6 phat hién vat thé khé nhanh,
tuy nhién d¢ chinh x4c chua dugc cao nhu phat hién vat thé trén anh. Hinh 12 ¢6 05 xe
0 to dang d6 nhung mo hinh chi phat hién dugc 04 xe 6 to.

B FALNOE teamo st mpd

Hinh 12: Két qud khi chay mé hinh YOLOvS phdt hién déi twong trén video

5. Két luan

Nghién ctru da ung dung moé hinh
YOLOV8 trong phéat hién phuong tién
giao thong 1a 6 t6. Két qua cho thay, mo
hinh YOLOvS nhén dién déi twong xuit
hién trén anh t6t hon so vé&i dbi twong xuét
hién trén video hay camera. Két qua cua
nghién ciru ¢ thé hd tro cong tic quan
ly giao thong duong bd nhu phat hién va
théng ké phuong tién giao thong 1a 6 to.

Loi cam on: Nghién clru nay la san
pham cuia d tai nghién ctru khoa hoc sinh
vién Truong Pai hoc Tai nguyén va Moi
treong Ha Noi nam hoc 2023 - 2024 “Ung
dung cong nghé GIS va mo hinh YOLOvS
trong lwa chon vi tri khong gian va quan
Iy béi d6 xe théng minh”.
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