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Traffic flow is a critical aspect of economic, social, and environmental
development. To assess traffic flow, estimating the speed of traffic is
crucial. In this research, we propose a model for estimating traffic
speed based on data collected from traffic surveillance cameras. The
main objective is to count and track vehicles to estimate traffic flow by
combining the Yolov8 and ByteTrack models, then calculating the
average speed of wvehicles. To train and evaluate the model's
performance, data collected from the Vinh Thanh Van Police - Rach
Gia City, including 10,092 images and over 96,024 labeled objects in
various conditions, were used. The study experimented and compared
the performance of our model with models combining Yolov8 and
DeepSort. The results indicate that the proposed model has the lowest
execution time and the capability to estimate traffic flow close to
reality, with an accuracy of 91.39%. The dataset used in this research
can be explored and utilized as a benchmark for similar problems.
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Luu lugng giao thong 1a mdt 1inh vyc quan trong trong su phat trién cua
kinh té, xa hoi va méi truong. Dé danh gia luu luong giao thong, viec
wée lwong tée d6 ludng giao thong 1a quan trong. Trong bai nghién ctru
nay, chung toi dé xuat mot mo hinh uéc lugng toe do ludng giao thong
dua trén dir liu thu thap tir cac camera giam sat giao thong. Muc tiéu
chinh 12 &&m va theo ddi cac phuong tién dé wéc lwong luu luong giao
thong bang cach két hgp mé hinh Yolov8 va ByteTrack, sau dé tinh
toan toc do trung binh cua cac phuong tién. D& huan luyén va danh gia
hi¢u suat ciia md hinh, dir lidu thu thap tir Cong an phudng Vinh Thanh
Van — Thanh phé Rach Gi4, bao gdbm 10 092 anh va hon 96 024 ddi
tuong dugc gan nhin trong nhiéu diéu kién khac nhau duoc sir dung.
Trong nghién ctru da thir nghiém va so sanh hiéu suit cia mo hinh cua
minh v6i cac mé hinh két hop Yolov8 va DeepSort. Két qua thuc
nghiém cho thiy rang mé hinh d& xuat co thoi gian thyc thi thip nhit va
¢6 kha nang wdc luong luu luong giao théng gan véi thuc té, véi do
chinh xéc 13 91,39%. B6 dit liéu sir dung trong nghién ciru ndy cé thé
dugc nghién ctu st dung nhu mot tap kiém thir d6i v6i cac bai toan
tuong tu.
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1. Gigi thigu

Tac nghén giao thong da tro thanh mot trong nhiing thach thic 16n trong thoi ky hién dai, do
nhu cau di Chuyén nhanh chong gitra cac dia diém khéac nhau. Dong thoi, véi su gia ting do thi
hoa, ting dan so va sb luong phuong tién trong Mang ludi duong do thi, van dé nay ngdy cang trg
nén nghiém trong. Dé giai quyét van dé nay, viéc udc luong tdc d6 ludng giao thong trd thanh
quan trong dé danh gia tinh trang giao thong duong bg, hd tro quy hoach d6 thi va déng gop quan
trong cho phat trién kinh té va xa hoi. Viéc nay khong chi gitip doanh ngh1ep dua ra quyet dinh
chinh x4c vé quang cao ngoai troi va lya chon vi tri vin phong ma con gitip tiét kiém thoi gian va
nhién liéu khi 1én lich trinh di chuyén ma khong bi gian doan.

Hién nay, c6 nhiéu phuong phap dé danh gia tinh trang tic nghén, bao gém ca cac phuong
phap dua vao cam bién, dua vao ngu(n tham gia giao thong str dung Internet va phuong phap st
dung thi gidc may tinh. D1 li¢u giao thong thuong dugc thu thap bang cach sir dung cam bién va
may chiéu hong ngoai, tuy nhién nhiing phuong phap nay thuong tén nhleu cong strc, chi phi va
khong lu6n dam bao d6 chinh xac [1]. Trong b0| canh nay, su phat trién cua Internet va dich vu
ban do giao thong ctia Google mang lai mot nguon thong tin phong phu vé tinh trang giao thong,
gitip phan loai luu lwong giao thong duwa trén toc do di chuyén [2]. Dua vao toc do ludng giao
thong dé phéan loai luu luong giao thong, su gitp d& cua dich vy ban d6 giao théng Google 1a
khong thé phu nhan. Tuy nhién, ddy 1a mot phuong phap phu thude hoan toan vao ngudi tham gia
giao théng sir dung dién thoai thong minh két ndi Internet, vi vay két qua cé thé bi nhidu hoic
chiu anh huong I6n tir sy khong nhét quan trong dix liéu.

Ngoai ra, nhidu dudng trén ca nudc da duoc trang bi hé théng giam sat video (CCTV), tao ra
mot luong lon dix liéu. D liéu nay co thé phuc vu tbt trong linh vuc thi giac may tinh c¢6 hiéu
qua. Nghién ctru trude d6 da chimg minh rang dir liéu tir CCTV co thé giai quyét nhiéu van dé
trong hé thong giao thong thong minh, nhu wéc lwong mat d6 giao thong [3] — [S] va nhén dang
hanh vi khong phu hop. Diéu nay mé ra nhiéu kha nang dé g dung thi gidc may tinh va hoc sau
dé giai quyét cac thach thuc trong linh vuc nay, nhu dugc thé hién trong nghién ctu [6] vé viéc
sir dung Yolov3 va thuat toan theo doi d6i twong SORT dé tinh toan luu lwgng giao thong.
Nhiing tién bo trong linh vuc nay giup ning cao hiéu qua va chinh xac ctia qua trinh danh gia tinh
trang giao thong.

Muc tiéu cta nghién ciru nay 1a xay dung mot mé hinh dé wdc luong tée d6 cua ludng giao
thong. Dir liéu dwoc thu thap chii yéu tap trung vao cac khu vuc c6 mat do giao théng cao nhét tai
tinh Kién Giang, dic biét 1a vao cac gid cao diém. Pé dat duoc muc tiéu ndy, mé hinh YOLOvS
[7] d3 dwoc huan luyén dé trich xuét dic trung cta cic phuong tién giao thong. Tiép theo, mod
hinh ByteTrack [8] duoc sir dung dé theo doi va dém cac dbi tuwong trong thoi gian thuc. Cudi
cung, théng qua qua trinh nay, tbc do cua cac phuong tién tham gia giao thong trén dudng dugc
udce lugng. HE thong duogc xay dung c6 kha ning dém va uéc lugng téc do Iuong giao thong voi
do sai s6 twong ddi trung binh va thoi gian thyc thi thap, d4p tmg day du yéu cau veé xur ly va tinh
toan trong thoi gian thuc. Cac phan tiép theo cta bai bao s& trinh bay chi tiét cic phuong phap
nghién ciru trong Phan 2, sau d6 1a két qua dat dugc khi trién khai va danh gia mé hinh trén bo dit
liéu kiém thir trong Phan 3. Cubi cling, Phan 4 s& dua ra noi dung két luan cua nghién cuu.

2. Phuwong phap nghién ciru
2.1. Kién triic téng quan

Nghién ciru nay sir dung thuat toan YOLOv8 dé xac dinh cac phuong tién giao thong. Tiép
theo, thuat toan theo dai dbi tuong ByteTrack dugc tich hop dé xac dinh cac phuong tién va gan
dia chi nhan dang (ID) cho moi xe. Sau do, s0 lugng xe dugc dém trong tang khoang thoi gian cu
the va trong ving quan tdm. Buéc cudi cung cua quy trinh la ude lugng tbc do cua 5 phuong tién
gan trung tim khung hinh dé tinh toan téc d6 trung binh cua ludng giao thong. Luu do thuat toan
wde luong tde do ludng giao thong dwoc minh hoa trong Hinh 1.
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Xac dinh vung Phat hién 0 Theo doi
quan tam phuong tién phuong tién

- S6 lwong phuongtién
- Udc luong toc do ludng
giao thong

Hinh 1. So d6 téng quan cia hé thong
2.2. Phat hién phwong tién giao thong véi gidi thugt YOLOVS

Phat hién ddi turong 1a bai toan co ban nhung dong vai trd dung dé phan loai va xac dinh vj tri
cac d6i tuong vat thé co trong anh hoic video. Nho sy phét trién nhanh chong vé mat dir liéu
cling nhu sy Xuat hién thém nhiéu giai thuat méi, bai toan phat hién ddi tuong di dat dugc nhiéu
budc tién dang ké va duoc (ng dung rat nhiéu trong thuc té. Bac biét, sy xuat hién cua cac bo
phat hién d6i twong mot giai doan da thay ddi cach tiép can van dé phat hién ddi tugng. Cac mod
hinh trudc d6 chia thanh timg giai doan riéng biét dé tao ra cac dé xuat d6i twong, thi trong cac
mo hinh mét giai doan xem xét toan bd hinh anh va thuc hién ca phan loai va hoi quy truc tiép
trong mot mang no-ron tong thé. Cac giai thuat nay khong phai tao ra cac dé xuét ¢ dinh trudc,
ma thay vao do xem xét tat ca cac vi tri tiém ndng trén anh va du doan xem chung c6 chira ddi
tuong hay khong.

Céac bo phat hién dua trén hop “anchor” da dugce xac dinh trudc, vai cac ty 1€ khung hinh khac
nhau, nham phuc vu cho viéc phat hién cac dbi tugng c6 hinh dang va kich thudc da dang. M6
hinh ndi bat vé phuong phap nay 1a "You Only Look Once" (YOLO) [9] — [11]. YOLO hoat
dong bang cach biéu dién hinh anh dau vao nhu mét ludi cac 6, trong d6 mdi 6 ¢6 trach nhiém du
doan mot hop gidi han néu trung tAm cua hop nam trong 6 d6. Mdi 6 ludi dy doan nhidu hop gisi
han va dau ra vi tri va nhan 16p cung véi diém tin cay (confidence score). YOLO dugc danh gia
t6t vé toc do va don gian nhung c6 nhuoc diém 14 ty 1& thu hep twong ddi thap. Bé khic phuc
nhitng han ché nay, YOLOv7 di dua ra nhiéu cai tién quan trong so véi cac phién ban trude do,
mang lai kha ning phat hién d6i tuong trong anh mot cach hiéu qua hon [12]. M6t trong nhing
cai tién quan trong do 1a viéc sir dung cac hop “anchor”. Tuy nhién, YOLOv7 gip kho khan trong
viéc phat hién cac dbi twong nho, & cac ty 1& khac nhau, dudi su thay ddi vé anh sang hodc cac
diéu kién moi trudng khac.

YOLOvVS da giai quyet thach thirc nay bang cach ap dung phuong phap phat hién déi tuong
duéi dang bai toan hoi quy thay vi phan loai. Diéu nay mang lai wu diém cho mé hinh YOLOVS
khi c6 kha nang cung cip dy doan chinh xac cho céc 16p da dugc huin luyén va d& dang hoc cac
I6p méi. Bén canh d6, md hinh YOLOVS cii tién so véi cac md hinh trude d6 bao gdm viéc loai
bo viéc st dung hop "anchor” va thém vao do ky thuat tang cuong dit li¢u "mosaic”.

Hop "anchor" trude day dugc sir dung dé xac dinh hinh chit nhat bao quanh d6i twong, nhung
trong mot s6 truong hop, nhat 1a khi ddi twong trong anh khong dong déu, hop "anchor" hinh da
gidc khong thé dnh xa mot cach rd rang. YOLOVS da loai bo hop "anchor" dé cai thign kha ning
phat hién dbi tugng trong cac tinh hudng phuc tap.

Ky thuat ting cuong dit liéu "mosaic" 1a mot cai tién don gian, két hop bdn hinh anh khac
nhau va dua ching vao mé hinh nhu dau vao. Diéu nay giup mé hinh hoc dugc dbi twong tir
nhiéu goc do va trong céc trang thai bi che khuat. Tuy nhién, dé giam thiéu anh huong tiéu cuc
dbi voi hiéu suét, viéc thuc hién ting cudng dir liéu "mosaic” chi dwoc ap dung trong 10 vong 1ap
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cubi cing clia qué trinh huan luyén. Nhimg thay ddi nay da cai thién do chinh xac va giam thoi
gian suy luan cua m6 hinh YOLOVS, dong thoi tang cuong kha nang hoc va phat hién doi tuong
trong cac boi canh da dang va phuc tap.

2.3. Theo doi phwong tién giao thong voi mé hinh ByteTrack

Sau khi phuong tién dugc xac dinh, budc tiép theo cua hé théng 1a so dung mé hinh
ByteTrack dé thuc hién theo ddi cac ddi twong. ByteTrack lya chon nhitng déi twong c6 diém tin
cdy (confidence score) cao dé bit diu qua trinh theo d&i. Sau khi mé hinh YOLOVS da du doan
cac hop giGi han va diém tin cdy twong (ng cho mdi dbi twong, mé hinh ByteTrack tiép tuc xir 1y
thong tin nay. Y tudng chinh ciia ByteTrack 1a lya chon nhimg dbi twong c6 diém tin cay cao xir
ly trude. Lac nay, cac hop gidi han dugce phan loai thanh hai nhom: mot nhom chira cac hop co
d6 chic chan cao (> 0,6) va mot nhom chira cac hop c6 do chic chan thap (0,1 < 's < 0,6). Thuat
toan loc Kalman dugc ap dung dé du doan vi tri méi cua cac ddi twong theo ddi.

Dbi v6i nhom cac hop gidi han cé diém tin cay cao, ByteTrack sir dung su twong ddng giira
cac hop va cac dbi tugng theo ddi dé thuc hién qué trinh lién két. Qua trinh nay c6 thé sir dung do
chdng chéo (IoU) hodc khoang cach dic trung Re-ID. Trong khi d6, ddi véi nhém cac hop co
diém tin cay thap, chi su trong ddng IoU duoc st dung trong qua trinh lién két.

Tiép theo, ByteTrack loai bo cac ddi twgng theo ddi khong két hop sau qué trinh lién két thi
hai va dua chung vao danh sach cac ddi tugng mat hoic che khuit. Bong thoi, néu c6 hop phat
hién c6 diém tin cay cao khong két hop, ByteTrack s& khoi tao cac ddi twong theo ddi méi tir
chung. Két qua cudi cing 1d mdi khung hinh dau ra chira thong tin vé vi tri va nhin ctia cac ddi
tugng theo doi.

2.4. Ude lwong téc dé luong giao thong

Trong mdi khung hinh, ving thuc hién uéc tinh toc d dugc gisi han bang viing quan tim nhur
Hinh 2. Gia dinh 2 vung nay s€ c6 do rong la 50px (co thé thay doi cho truong hop khac), chuong
trinh s& chi ghi lai vi tri gan nhit so vé6i doan thiang, do d6 ciing tranh dwoc viéc thong tin vé
khung hinh b1 sai léch.

> 1 2019-09-09_10:49:21 *

Hinh 2. M6 ta vung gidi han gid dinh trong khung hinh

Udc luong toe do dugc thyc hién dbi vai mdi ddi tuong duoc theo ddi mot cach doc 1ap, sir
dung cong thuc (1):
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S
G M
FS . , ,

S la khoang céach phuong tién giao thong di chuyén gilra doan thang 1 va doan thang 2 nhu
trong mo ta Hinh 2 (don vi tinh 1a pixel hodc mét); ¢, 1a thoi dieém xe bat dau vao doan thang 1, ¢,
1a thoi diém Xe ra khoi doan thang 2. FS la toc d6 khung hinh trén gidy cua video. H la h¢ so
chuyén doi dugc sur dung d€ chuyén doi khoang cach tir don vi pixel sang don vi thuc te (vi du
tir pixel sang mét). Qua trinh nay gitap theo ddi va cap nhat thong tin vé téc d6 cua cac doi tuong
thgo thoi gian trong qua trinh theo d6i: Trong Hinh 2, 2 doan thang gidi han co d6 rong la 50px.
To6c do khung hinh 1a 10 Fps. Thoi diém xe vao 1a khung hinh thir 78, thoi diém xe ra 1a khung
hinh thr 103. Vay, toc do cia phuong tién tinh duoc la:

V= m =20 (plxel/s)
. . 10 . ,
Trong thyc té, chicu dai gitra 2 doan thang 1a 18 m. Vay, van toc cia xe, c6 thé dugc tinh la:
V= m =72 (m/s) = 25,92 (km/h)
10

3. Két qua thuc nghiém

Trong bai bao nay, cac mé hinh duoc xtr 1y trén mot may tinh don st dung nén tang Google
Colab véi CPU Intel Xeon Processor with two cores 2.30 GHz di kém véi 13GB ram cho phép
huan luyén véi batch size 16n hon, GPU c6 hiéu suat cao nhu GPU Nvidia Tesla T4 15102MiB
gitip rat ngan dang ké thoi gian tinh toan. Cac mé hinh dwoc huan luyén véi kich thude 16 (batch
size) duoc thiét lap 1a 8, thudt toan t6i wu ADAM véi dong luong (momentum) 0,9 va toc d6 hoc
ban dau 1a 0,001. Qua trinh dao tao dugc thyc hién trong 25 vong 1ap. Ty 1& hoc tap s& giam 10
1an néu sau 10 vong 1dp ma do6 chinh xac trén tap dir liéu xac thuc khong duoc cai thién.

3.1. D ligu thurc nghiém

Dir liéu dwoc cung cip béi cong an phuong Vinh Thanh Van — TP. Rach Gia — tinh Kién
Giang. Gom c6 03 goc camera (CAM1, CAM3, CAMS). Vi tri dat camera duong Lé Loi (ddi
dién bénh vién tinh Kién Giang). Cac video clip dit liéu déu co thoi lwong gan 1 tiéng. D6 phan
giai & goc CAMI1 va CAMS5 1a 1920x1080, FPS lan luot 1a: 15 khung hinh/gidy va 12 khung
hinh/gidy. Riéng d¢ phan giai 6 goc CAM3 1a 1280x720, FPS: 10 khung hinh/gidy. Canh quay ¢
video clip goc CAMI 1a vao ban ngay, troi nang, thoi gian tir 10 gio 13 phut sang ngay 01-11-
2020 dén 11 gio 13 phut sang cing ngay. Canh quay & video clip goc CAM3 ciing vao ban ngay,
troi nang, thoi gian tir 10 gio toi 11 gio sang ngay 09-09-2019. Video clip goc CAMS5 c¢6 thoi
gian tir 16 gio 23 phut t6i 17 gio 23 phat chiéu ngay 12-11-2020, canh quay ban dau troi nang
nhung téi khoang 16 gior 50 phut thi troi bét dau mua trong vong khoang 15 phut.
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Xe clru thuong Xe 2 banh Xe 4 banh
Loai phuwong tién giao thong

S6 lvgng phwong tién giao
0

Hinh 3. S6 lwong cdc phuwong tién giao thong trén tdp dit liéu
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Tap dit liéu bao gdm 10082 anh, dugc gan nhin: “0” 1a xe uu tién; “1” 13 xe 2 banh bao gdm
xe may, xe dap; “2” 12 nhdn xe 4 banh wng vdi cac loai xe 6t6 4 chd, 7 chd, xe bus.... S6 luong
cdc mau doi tuong trén 3 nhan (0, 1, 2) lan luot 1 (1 452; 56 674; 37 898) dugc minh hoa trong
Hinh 3. Trung binh mdi 4nh c6 9,5 phuong tién giao thong. Xét trén tirng video gc, tap dir ligu
da gan nhan dugc chia thanh 3 tép con 1a “train”, “test”, “valid”, tat ca cac anh s& duoc sap xép
theo thir tw dong thoi gian nhu trong video goc, 80% anh & dau video s& duoc st dung cho tap
“train” va 20% doan sau dugc chia déu 1am 2 phan cho tap “test” va “valid”. Thyuc hién nhu vay
trén ting video gdc sau do6 tong hop lai ta thu dugc 3 tap dit lidu “train”, “valid”, “test” tong hop.

3.2. Phat hi¢n phwong tién giao thong vai gidi thugt YOLOv8

Sau giai doan thyc nghiém la qua trinh danh gia mé hinh YOLOVS trén tap dir li¢u thuc
nghiém, cac do do danh gia IoU va d¢ do gia trj trung binh cta d¢ chinh xac trung binh (mAP)
duoc sir dung dé danh gia trong nghién ctu.

Mo hinh dwgc huan luyén véi kich thudce 16 (batch size) 8, thudt toan tdi wu SGD, téc do hoc
(learning rate) ban dau 14 0,01. Qua trinh dio tao dwoc thyc hién trong 20 vong 1ap (epochs). Huan
luyén tap dit liéu véi md hinh YOLOvS8 dé thyuc hién viéc phat hién phuong tién giao thong da dugc
gan nhan. Sau qué trinh huin luyén, d6 chinh x4c trung binh du doan ctia huan luyén dat 94%, do
mat mat (loss) 1%, kich thuéc mé hinh 22,5Mb, thoi gian huan luyén 3,326 gio.

Bang 1. Két qua mAP trén tap kiém tra va tap huan luyén

MAP 50 (%)
Lop P S P
Tap huan luyén Tap kiém tra
Tétca 94 94,1
Xe uu tién (0) 98,1 98,2
Xe 2 banh (1) 92,5 92,6
Xe 4 banh (2) 91,3 91,4

Két qua thuc nghiém cho thiy, xe uu tién c6 mAP cao nhat (98,1%) do dit liéu huan luyén c6
kich thudc 16n va chat lugng. Xe 2 banh va 4 banh c6 mAP lan luot 1a 92,5% va 91,3% dugc thé
hién trong Bang 1. Day 1a két qua tdt, dic biét trong ngir canh phat hién va theo ddi cac phuong
tién giao thong. M6 hinh c6 kha ning du doan dwoc nhiéu dbi twong khac nhau trong cting mot
anh dugc minh hoa trong Hinh 4.

t apprﬁ‘lﬂmm
207 RPN

Hinh 4. Két quda minh heoa du dodn cac doi twong duoc nhan dang va phdn logi
3.3. Theo doi phwong tién giao thong voi mé hinh ByteTrack

D6i véi mo hinh ude lugng giao thong, video giao thong thu thép duoc cit trong 15 phut v6i
chuong trinh Kdenlive dé lam tap kiém thir. Video c6 cac thong s6: 1280x720, 10FPS, tong sb
frame 1 9005. Dit liéu duoc dém va cap nhat mdi phut mot lan dé lam tap kiém tra cho mé hinh
wdc luong lwu luong giao thong. DE danh gia do chinh xac ciing nhu thoi gian thuc thi caa
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ByteTrack, nhom nghién ctru so sanh vai giai thuat DeepSort. Két qua trinh bay trong Hinh 5 va
Bang 2.

Tir két qua thuc nghiém cho thiy, md hinh Yolov8 két hgp DeepSort ¢6 do chinh xéc cua hé
thong theo ddi tot hon Yolov8 va ByteTrack dugc trinh bay trong Hinh 5. DeepSort ¢6 khd nang
Xt Iy cac hién tugng che khuat va xuat hién doi tugng phtc tap tot hon so voi ByteTrack. Két
qua twong tu nhu trong nghién ctru duoc thuc hién trén cac tap dix liéu MOT17 va MOT20 [13].

Bang 2. So sanh thoi gian va d chinh xac ciua mé hinh DeepSort va ByteTrack

Mo hinh P§ chinh xac (%) Thai gian thuc thi (s)
DeepSort 95,78 697,83
ByteTrack 91,39 536,79

Thoi gian thyc thi cia mé hinh ByteTrack vuot troi hon DeepSort vi ¢6 kién trac don gian
hon, s6 lwong tham sé it hon. ByteTrack c6 kich thuéec mé hinh nho hon so véi DeepSort, nén
phti hop hon cho trién khai trong méi truong cé tai nguyén han ché. ByteTrack cé thé dat duoc
hiéu suat thoi gian thuc ngay ca trén céac thiét bi c6 cAu hinh thap.

200
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S —
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P R . -——
aén . ?. (._- -.k‘.......no-~°\. .ﬁ-T..%-...oo-.. .....
516 S .
5 35 = = Thucté
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Thoi gian

Hinh 5. Két qua minh hoa dir dodn s6 lwong phirong tién trong méi phiit

3.4. Ude lwong vin toc luong giao thong

X

Hinh 6. Video két qua diroc luu lgi
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Hé thong wdc luong van téc ludng giao thong duge xdy dung thong qua thu vién PyQt5, md
hinh phat hién phuong tién giao thong YOLOvS dd duoc huan luyén, thuat toan theo ddi phuwong
tién giao thong 1a ByteTrack va phuong phép tinh van tdc da duoc trinh bay ¢ phan 2. Ving xac
dinh giGi han 1a tily chinh. Sau d6 chwong trinh tinh u6c lwong luu lugng ludng giao thong bang
cach tinh véan tdc trung binh cua tit ca cac phuong tién dugc phat hién. Hinh 6 1a video két qua
thu dugc sau khi hé thong chay hét video.

4. Két luan

Trong nghién ctru nay, nhom tac gia da thanh cong trong viéc xay dung mot mo hinh udc
luong luu lugng giao thong bang cach két hgp md hinh phat hién dbi tuong sir dung YOLOVS va
mo hinh theo ddi d6i twong ByteTrack. Tir d6, ho c6 thé tinh toan tc do cua ludng giao thong
bang cach tinh toc d6 trung binh cua cac phuong tién giao thong duoc phat hién. Hé thong da
dugc thir nghiém trén cac video thu thap tir méi trudng thuc té, dic biét 13 ¢ khu vuc dong duc
nhét cua tinh Kién Giang, Viét Nam. Nhiéu goc quay va khoang thoi gian khac nhau di dugc sir
dung cho cac video thtr nghiém. Toc do thuc thi cia hé thong khi thir nghiém 1a 536,79 gidy trén
tap kiém thir, véi sai sé trung binh 13 13,45%. Day 1a mot mo hinh c6 thé ap dung trong thyc té.
Tuy nhién, do muc dich ban dau cua viéc cai dat camera an ninh, chua c6 sy ti uu hoa goc quay
cho bai toan lién quan dén giao thong. Dicu nay da anh huong dén do chinh xac cua hé thong.
Mic di hé théng dat duoc két qua tich cuc, nhung van con nhiéu thach thic can dbi mat. Trong
hé thong nay, viéc khong phéan loai cac loai phuong tién ma chi tinh toan chung tat ca chung dé
udc luong luu lugng giao thong cling 1a mot diém han ché. Tac gia coi nhitng van dé nay la
nhitng hudng nghién ciu kha thi cho tuong lai.
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