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Abstract—V&i thuc trang giao thong d6 thi Viét Nam
dang gap rat nhidu van dé buc thiét nhu: mat d6 tham gia
giao thong day dic, co so ha ting chua dap ung duoc luu
lugng phuong tién, thi viéc dua ra cadc phuong an bao quat
mang tinh 6n dinh vé 1au vé dai ludn nhan dugce rat nhiéu
su quan tAm tir cong dong. Trong do, cac tng dung vé cong
nghé thong tin luén dugc xem 1la mot trong nhirng giai phap
duoc wu tién hang dau vi nhitng loi thé vé chi phi, thoi gian
cling nhu d§ chinh xac ma né dat dugc. Nhan théy tinh thoi
su ciia van dé trén, nhom chiing t6i tién hanh nghién ctru
va khao sat cac phuong phap may hoc dé phan 16p phuong
tién giao thong trong khong anh, mat khac, ching toi cling
xdy dung mot by dir liéu UIT-CVID21 (Classifying
Vehicle In Image From Drone) gdém 10K anh, cho 4 16p
dbi twong bus, car, truck, van phan anh tinh hinh giao
thong Viét Nam nhdm tao ra nhitng tién dé trén co s thuc
nghiém cho cac nghién ciru vé sau trong Umg dyng quan ly
luu lugng phuong tién giao thong, phan ludng giao thong,
khéc phuc un tic.

Keywords— Drone, kNN, Logistic, SVM, Vehicle
classification, Vietnamese traffic, aerial images.

I. GIOI THIEU

Kinh té ngay cang phat trién nhu cau di chuyén va van
tai ngay cang tang. SO luong phuong tién giao thong vi thé
ciing tang theo. Lugng xe 16n tao nhiéu 4p luc cho cic co
quan quan ly, gidm sat giao thong. Céac vin dé nhu tic
duong, tai nan giao thong, thong ké phuorng tién, quy hoach
cac tuyén duong va bai dd xe cling dang hlen nhién rat can
nhitng giai phap kip thdi va mang tinh 6n dinh cao. Mot
luong 1on cac thiét bj camera, cam bién, radar duoc lép dat
dé giam sat xe cO va thu thap thong tin giao thong, gitip cac
co quan nim tinh hinh lwu lwong giao théng, mat do
phuong tién va tinh trang dd xe. Tuy nh1en nhiing phuo‘ng
phap nay khong cung cap du cai nhin tong quan vé tinh
hinh giao thong, ma déy lai 1a thong tin quan trong dé dua
ra cac giai phap phat trién va giai quyét tinh trang hién tai.

Gan day, hinh anh chup tir UAVs dugc wu tién hon do
kha nang bao quat ca khu vuc va d§ phan giai khéng gian
cao hon tir 0.1 dén 0.5m [1] va d& thu thap hon. Vi do
phan giai cao, cac phuong tién giao thong dé dang dugc
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phat hién, ké ca dbi twong nho nhu 6t6, xe may. Viéc phat
hién phuong tién giao thong vi anh chup tir UAVs ton tai
nhiéu thach thae do sw xudt hién cta nhiéu dbi tugng khac
nhu day dién, cay xanh, tda nha, may diéu hoa khong khi,
bang hiéu, thung rac co thé gay nhidu va dua ra cac canh
bao sai. Dac biét 1a diéu kién anh sang, khi ma viéc xut
hién bong clia C4c toa nha, phuong tién giao thong, ciy cdi
gay ra rat nhiéu kho khan trong cong tic nhan dang va phat
hién d6i tuong phuong tién (Hinh 1).

Bai toan ton tai nhiéu thach thirc do sy da dang vé géc
nhin, hinh dang, kich thudc ciia dbi tuong. Dic biét, trong
khong anh cac hinh anh dwoc thu tir trén khong nén xuat
hién nhiéu thach thire méi [2]-[5] nhu : (1) Hinh anh c6 thé
chup & nhiéu d6 cao khac nhau, anh d6 phan giai cao, cac
dédi tuong chiém ti 1¢ da dang, phan bd thua hodc tap trung
day dic; (2) Su mét can bang giira dbi tuong trong cac 16p
va gilra foreground va background do d¢ cao khi chup; (3)
Tinh di dong ciia Drone/Flycam, ciing nhu camera gan
keém, xuat hién nhidu goc nhin 1am cho ciing mot di twong
(phia truc, sau, bén hong,.. hay huéng cac dbi tugng xuat
hién tily ¥) lai tao nén da dang céc thé hién; (4) Diéu kién
thoi tiét, anh sang (trdi ndng, nhiéu may, swong mu, ban
ngdy, ban dém, nguoc sang, ...) anh hudng dén kha bing
hién thi d6i tugng trong anh. Mot déi tuong cod thé chup tur
phia trude, sau, bén hong, top-down, & céc thoi diém khac
nhau, anh sang khac nhau tao nén sy da dang va phirc tap
cho bai toan phan 16p.

.
Viét Nam

v Chau Au
Hinh 1: Khéng dnh vé giao théng & cdc nueée trén thé gidi.

Dé giai quyét nhimng ton tai trén, chung t6i xay dyng bo
di liéu chyp tur trén khong thong qua Drone cho viéc phan
I6p cac phuong tién giao thong thu thap tai Viét Nam védi
quy mé 10k anh, bao gdbm 4 16p bus, car, truck, van. Sau
d6, chung t6i tién hanh danh gia 3 phuong phap may hoc
phd bién vdi cac vector dic trung duoc rut trich tir 5 kién
tric mang va 2 dic trung truyén thong (cu thé 1a HOG va
LBP), cung cip thong ké toan dién lam co sé nén tang cho
cac nghién ciru tiép theo.

Chi tiét v& cac dic trung va mé hinh cung nhiing nghién
ctru lién quan xin duoc trinh bay & chuong 2. Phan con lai
ctia bai bao dugc t6 chirc nhu sau: trong chuong 3 ching
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toi di sau vao cac phuong phap va qua trinh thuc nghiém,
chuong 4 s& trinh bay va danh gia két qua, cudi cung
chuong 5 ching t6i s& dua ra két luan va hudng nghién ctru
tiép theo.

II. NGHIEN CUU LIEN QUAN
A. B¢ dit liéu vé phwong tién giao thong dd cong bo:

Nam 2016, Huynh va cong su [6] da gidi thiéu mot bd
dir liéu phuong tién giao thong Viét Nam duoc thu thap tur
hai nguon dir liéu khac nhau. Mot trong sO d6 duoge cat tir
video [7]. Véi goc quay b dinh, thoi diém ban ngay,
huéng tir trén xudng va chéch vé phia bén phal ctia phuong
tién, video dai nam phuat da thu thap dugc tong cong 1600
frame trong mot pham vi twong ddi nhé nhung mat do xe
luu thong lai kha day dat. Mat khac, nhoém tac gia cling thu
thap thém mot ngudn dir liéu thtr hai tir bai bao "Learning
Bag of Visual Words for Motorbike Detection™.

Trong "Learning Bag of Visual Words for Motorbike
Detection" [8], Thai va nhém nghién ctru da dé xuat mot
phuong phap phat hién xe gin may (motor) trong khung
canh, ddng thoi, nhom nghién ciru ciing xay dung riéng mot
b dit liéu dé tién hanh thuc nghiém va danh gia phuong
phap duoc dé xuat. By dir lidu chi thu thap mot loai ddi
tuong duy nhét 13 xe motor bfmg mot camera dit cd dinh
mot goc 15 d6; thu thap trén nhidu thoi diém khac nhau
trong mot ngay va trén mot giao 10.

Nam 2016, Dlnh [9] glO’l thiéu mot bo dir liéu phuong tién
giao thong bao gdm xe gan may va 6 t6 ma nhom tac gia
da tién hanh thu thap dé giai quyét bai toan phat hién hai
d6i twong phuong tién nay. Ho ciing st dung mot camera
¢ dinh, dé quay 2 video ghi lai ludng phuong tién di
chuyén trén 2 con dudng khac nhau. Dit liéu duoc tac gia
thu thép hoan toan vao ban ngay.

Ho va cong sy [10] cling nhu cdc nhom nghién clu
trude, st dung mot camera ¢b dinh dé ghi lai hinh anh céc
phuong tién dang luu thong trén duong phd Viét Nam.
Nhung diém nbi bat cia bo dir lidu IVC-U20 cua tac gia la
d3 linh dong trong viéc thu thap dit liéu khi s6 video duoc
ghi ciing nhiéu gép doi so véi cac nghién ctru trude. Mat
khac, diéu kién hinh anh dugc ghi lai cling da dang hon khi
dir li€u thu thép duoc vao ca ban ngay, ban dém va khi troi
c6 mua.

B. Hueong tiép cdn:

Trong khdo sat nay, chiing t6i di theo mét trong nhiing
huéng tiép can co ban nhét cho cic phuong phéap phan 16p
d6i tugng. D6 1a dau tién, chung t6i dua anh dau vao qua
cac budce xu ly cat chon, sau d6, dem di ruat trich dac trung
rdi dua vao cac md hinh phan 16p, cudi cing, du ra chung
t6i thu dugc chinh 1a nhan phu hgp cho loai ddi tugng trong
anh.

Riit trich

s iera —>»/ Nnindéura

Anhdduvio —>  Tiénxily —> —> Phan 1&p

Hinh 2: Kién triic phdn logi tong quan.

1) Cdc phuwong phdp rut trich ddc trung:

HOG: Phuong phap rat trich ddc trung hinh anh HOG
[11] 1an dAu tién dwoc gidi thidu boi hai tic gia Navneet
Dalal va Bill Triggs tai hoi nghi CVPR 2005. Pay la
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phuong phap sir dung thong tin vé sy phan bd ciia nhimng
thay ddi vé muc sang trong toan by anh hay con duoc goi
la intensity gradient cua anh. Cu thé, anh duoc chia thanh
cac 6 nho (cells), sau do, tac gia tinh toan mot do thi tin
suét ciia sy bién thién vé muc sang (histogram of oriented
gradients) trong timg 6 nho do. Tiép theo, tién hanh chuin
hoa cac 6 nho theo mot khbi 16n hon goi 14 cac blocks. Cudi
cling ta thu duge mot vector dic trung tir cac khdi da duge
chuén hoéa.

No mlhl Collect HOG's .

T o Compute . Linear|
ma & over detection =

mlmr & 20 window SVM

Hinh 3: Quy trinh rit trich dac trung HOG [11].

Weighted vote
into spatial &
orientation cells

Contrast normalize
—| over overlapping
spatial blocks

—

LBP: LBP [12] —Local Binary Pattern hay con duoc biét
dén 12 mau nhi phan dia phuong duoc Ojala gidi thidu lan
déu tién vao nam 1996 cho bai toan nhan dang mat nguoi.
Pay 1a mot phuong phap lay thong tin anh tir viéc do do
turong phan cuc bd va xét trén timg pixel cta anh. Dau tién
chon ra n pixel xung quanh pixel dang xét, khdi tao chudi
nhi phan n bit, xét lan lugc n pixel cuc bd theo mot thur tu
nhét dinh. Cubi cung thu dugc mot vector déc trung ¢ )
lwong phan tir bang véi sb lwong pixel cua anh ban dau.
Piém nhin cua thuét toan trich rat dic trung LBP 1a viéc
cai dat kha don gian, thoi gian tinh toan gia tri dac trung
lai nhanh vi n6 lam viée véi gié tri s6 nguyén.

6 2 1{o]oO Ifoto
7| 6] 1 1 0 8 0
9l 317 1|0} 32| 0 f128]

(a) (b) (c) ()

Hinh 4: Hai phién bdn khong nhdn trong 56 (b) vd c6 nhdn
trong so (d) cua LBP [12].

VGG: Du khong phai 1a quan quéan cude thi ILSVRC
2014 nhung VGGNet [13] van 1a mét trong nhitng mang
hoc sau gay dugc nhiéu su cht y nhét do tinh hiéu qua —vé
thoi gian cling nhu do chinh xéc —da cai thién rat dang ké
50 v6i cic mang ZFNet [14] va AlexNet [15]. Cu thé, thay
vi st dung bd loc co kich thude 16n nhu 11x11 trong
AlexNet hay 7x7 ciia ZFNet thi VGGNet dung bd loc kich
thuéc nho 3x3. Didu ndy dan dén it tham s6 ma mo hinh
phai hoc hon nén viéc tinh toan cling bot phue tap hon, céc
trong s6 ciia mang s& hoi tu nhanh hon va mé hinh ciing
giam dugc kha nang bi overfitting.

VGGNet c6 nhiéu bién thé hay con dugc goi 1a nhimng
mang thudc ho VGG, chi yéu, nhiing bién thé nay
khac nhau vé s6 luong cac layers trong kién trac
mang. Vi du nhu ddi voi VGG16, thi block 1 va
block 2 bao gdm 2 16p tich chap va 1 16p MaxPool;
block 3.,4,5 gdm 3 16p tich chap va 1 16p Max Pool;
cudi cing 1a mot 16p két ndi day du va 1 1op
SoftMax.
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Hinh 5: Kién triic VGG16*.

Tuong tu nhu VGG16 ciing c6 2 16p tich chap va 1 lop
MaxPool ¢ hai block dau tién nhung VGG19 ¢6 sy thay ddi
trong kién tric mang & block thtr 3, thir 4 va thir 5. Cu thé,
thay vi c6 3 16p tich chap nhu VGG16 thi & VGG19, tac
gia thay thé thanh 4 16p tich chap va sau dé la mét 16p
MaxPool; cudi cling van la mot 16p két ndi day du va 1 16p
SoftMax. Chinh nho diém cai thién nay, ma mang VGG19
hoc sau hon noi cach khac mang hoc dugc nhiéu dic trung
cua anh hon.

ResNet50: Nhiing kién trac trude day thuong cai thién
d6 chinh xac nho gia ting chiéu sdu cua mang. Nhung thuc
nghiém cho thdy rang dén mot ngudng do sau nhat dinh thi
d6 chinh xac cia m6 hinh s€ bi bao hoa, thdm chi con xay
ra trudng hgp mo hinh kém chinh xac hon do hién tugng
vanishing va exploding gradient [16]. Dé giai quyét vin dé
trén, nhém nghién ctru cia Microsoft da ap dung k¥ thuat
batch normalization hay con duoc biét dén 13 mot phwong
phap chuin héa dir liéu vé dang phéan phdi véi ky vong
béng 0 va do 1éch chuén bﬁng 1; k¥ thudt thi hai 1a st dung
két ndi tat (skip connection)—bo qua mot vai 16p trung gian
dé gradient khong bi triét tiéu va c6 thé lan truyén duoc dén
nhiing layers cudi cung. Kién tric Resnet dwoc xdy dung
theo cac khdi tich chap (Conv Block) va khéi xac dinh
(Identity Block) st dung b0 loc kich thudc 3x3 goi chung
la c4c residual blocks. Nhitng s6 hau té cua cac phién ban
clia mang Resnet chi ra s6 16p trong kién triic ResNet do,
don cir véi ResNet 50, mang s& c6 50 16p nim trong cic
khdi tich chap va khdi xac dinh ndi tiép nhau mot cach lién
tuc.

weight layer

x
identity

Hinh 6: Kién triic residual block véi két néi tit ciia md hinh
ResNet [16].

MobileNet V2: Piém chung ciia cic md hinh ho
MobileNet [17] 1a st dung mét cach tinh tich chap méi co
tén 14 Separable Convolution dé giam kich thuéc mé hinh
va giam do phire tap tinh toan. Nho vao diém cai thién nay
ma md hinh c6 thé chay dugc trén ung dung trén di dong,
céc thiét bi nhing hodc ddm nhi€m ca nhiing nhi¢m vu chay
trén thoi gian thuc (real-time). Nam 2017, nhom nghién
ctru Google cong bd mot phién ban méi d6 1a MobileNetV2

1 https://www.researchgate.net/figure/An-overview-of-the-VGG-16-
model-architecture-this-model-uses-simple-convolutional-
blocks_fig2_328966158
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[18] v6i mot s6 diém cai tién mang lai két qua kha an
tuong. Cu thé, kién triic mang ciing st dung céc két noi tat
nhu cta ResNet nhung thay vi gitr nguyén két cdu residual
block cii —s6 lwong kénh & input va output ciia mot block
16n hon so véi cac layer trung gian —thi & phién ban cai tién
nay, MobileNetV2 duoc diéu chinh nguoc lai. Vi tac gia
cho rang céc layer trung gian trong mét block s& lam nhiém
vu bién doi phi tuyén nén can day hon dé tao ra nhiéu phép
bién d6i hon. Mit khac, thuc nghiém cho thay viéc sir dung
cac bién ddi phi tuyén tai input va output cua cac residual
blocks s& 1am cho thong tin bi mat mét gay anh hudng dén
két qua cudi clng, do do, tac gia ciing da thay thé ham phi
tuyén tai layer input va output bang cac phép chiéu tuyén
tinh. Nhitng diém cai tién néu trén da giup cho mo hinh
MobileNetV2 giam dugc 30% lugng tham s dau vao,
nhanh hon 30-40%, va d¢ chinh xac ciing cai thién dang
ké so v6i phién ban MobileNet cil.

conv 1x1, Relu6

f

Dwise 3x3,
stride=s, Relub

T Conw 1x1, Relué |

- . T <
(nput Stride=1 block Stride=2 block

(b) MobileNetV2

Dwise 3x3,
stride=2, Relué

Canv 1x1, Relu

input >
(a) MobileNetV1

Hinh 7: Kién triic khéi tich chdp ciia MobileNetV1 (a) va
MobileNetV2 (b)[18].

EfficientNet BO: EfficientNet [19] duoc gidi thiéu boi
Mingxing Tan va Quoc V. Le nhu mét cach tiép can méi
cho viéc thay d6i cac thong sé cia mang hay con duoc biét
dén voi thuat ngir model scaling —thu phong mé hinh. Véi
nhiing mo hinh trudc day, cac tac gia thuong chi tép trung
thay ddi mot trong nhiing thong s6: do sau, do rong, do
phan giai mot cach riéng 1é, roi rac, nhung thyc nghiém da
chuing minh, viéc diéu chinh chi dat dugc dén mot ngudng
nhét dinh nao d6 thi do chinh xac ciia md hinh s& bi bdo
hoa, tham chi c6 thé 1am mé hinh kém hiéu qua hon so véi
mo hinh ban dau. Y tu(mg cua nhém tac gia huéng dén 1a
viéc ph01 hop va can bang cac thong s0 mang mdt cach co
hé théng dé mang dén hiéu suit tot hon. Thuc té,
EfficientNetBO —phién ban don gian nhét — di tra vé mot
két qua 4n twong voi do chinh xac 1én dén 77% khi xét trén
bo dir liéu ImageNet.

Stage | Operator Resolution ‘ #Channels | #Layers
1 F l HxW; | G L;
1 Conv3x3 224 x 224 32 1
2 MBConvl, k3x3 112°%112 16 1
3 MBConv6, k3x3 112 x 112 24 2
4 MBConv6, k5x5 56 x 56 40 2
5 MBConv6, k3x3 28 x 28 80 3
6 MBConv6, k5x5 28 x 28 112 3
7 MBConv6, k5x5 14 x 14 192 4
8 MBConv6, k3x3 TxT7 320 1
9 Convlxl & Pooling & FC T 1280 1

Hinh 8: Cdc théng s6 trén mang EfficientNetB0 [19].
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2) Cac phuong phap phdn lop:

k—Nearest Neighbours: k—Nearest Neighbor la mét trong
nhiing thuat toan hoc c6 giam sat dugc ap dung cho ca hai
bai toan phan 16p va hdi quy. Pay ciing duoc xem 1a mot
thuét toan hoc may don gian nhét vi khi huan luyén, mé
hinh khong thyc sy hoc dugc bat ctr diéu gi tir dit licu dwa
vao ma tat ca cac két qua tra vé chi dua tryc tiép trén nhan
cta k diém dir lidu lan can ma thoi. Viéc chon siéu tham s6
k ciing anh huéng rat nhiéu dé do chinh xac cia mo hinh
dau ra. Cong thirc tong quat Minkowski ding dé tinh
khoang céach giira cac diém dit liéu dugc trinh bay nhu sau:

1

n P
L= (Zm - }’i|p> €3]

Voéi L 1a khoang cach Manhattan khi p = 1 va la
Euclidean khip = 2.

Support Vector Machine (SVM): Pdu tién, trong thuét
toan SVM c¢6 mot khai niém la margin —thudt nglt chi
khoang cach gan nhét tir mot diém dir liéu toi mat phan
cach gitra cac 16p. Bai toan SVM 1a bai toan di tim mot si€u
phing t6i ru ma tai d6 margin cta cac 16p dir liéu 1a 16n
nhit va bang nhau. SVM c6 thé dugc ap dung cho ca hai
bai toan phén 16p va hdi quy. Margin dugc tinh theo cong
thure sau:

T
 yaW'x, +b) o
, ST

Sau do6 toi wu hoa bang cach cdp nhat lai w, b sao cho

margin 13 16n nhét:

margin =

wix, +b
(w,b) = arg max minM
wb ( n Il

1

T mlnyn(w X, + b)} 3)

= arg max {

Logistic regression: Hoi quy logistic 1a mt mé hinh hdi
quy nham dy doén gia tri dau ra roi rac. Trong khi d6, hoi
quy tuyén tinh 1a mot mé hinh hdi quy du doan gia tri dau
ra lién tyc. Nguyén Iy hoat dong cua hdi quy logistic 1a dua
dau ra cia md hinh hdi quy tuyén tinh di qua mot ham kich
hoat co ten 1a sigmoid, dé tit ca gia tri output cia ham gia
dinh s& nim trong khoang [0,1] va xem gia tri nay chinh 1a
xéc sudt bién ¢ input thudc mot 16p xac dinh nao d6 trong
bo dir liéu huén luyén. Ham sigmoid dugc dinh nghia nhu
Sau:

S(x) = 4)

1+e™™

I1l. BODU LIEU UIT-CVID21
1) Téng quan vé bg dir liéu:

Bo Dit liéu UIT-CVID21? duoc ghi lai bang thiét b
khong nguoi 1ai (drone) véi do phan giai chu yéu & mirc
960%720 pixel. Dir liéu bao gém 3,982 anh dugc chon loc
tir cac frame trong video. C4c video dugc quay vao thoi
diém ban ngay, trong diéu kién thoi tiét quang tanh va thoi
tiét c6 swong mu; mat do phuong tién tham gia giao thong
la vira phai, phan bd trung binh 50 bbox, da qua chon loc
tht cong, cho mot anh; loai phuong tién dugc thu thap 1a

2 UIT-CVID21 published at https://uit-together.github.io/datasets/
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xe buyt, xe 6 t0, xe tai, xe van twong g véi 4 16p bus, car,
truck, van dugc quy dinh trong b dir li¢u.

Bing 1: So sanh cdc bé dit liéu vé phirong tién giao thong diroc
thu thdp tai Viét Nam.

Ao . S6 Diéu .
B0 dir li€u Thiét bi . n Nam
: : : video kién
Camera . R
[7] o6 dinh 1 video Ngay 2013
Camera . Ngay/
[6] ¢b dinh 1 video Pém 2014
Camera . R
[9] o6 dinh 2 video Ngay 2016
Ngay /
[10] camera | g iideo | Bem/ | 2020
c0 dinh
Mua
UIT-CVID21 | Drone | 18video | 39 | 2021
Suwong

UIT-CVID21 12 mét b di kha hiém hoi trong thoi diém
hién tai ma c6 thé thu dugc cac gbc quay da dang nhat, ma
lai mang rd dic thu duong phd giao thong Viét Nam nho
vao sy linh dong cua thiét bi khong nguoi 14i, cu thé 1a
drone, nhu chung t6i da dé cap & phan trude. Nhing bo dir
lidu trudc day hau nhu duoc quay bang camera tinh véi goc
quay, do cao c¢b dinh, va diéu nay mang lai nhimng thach
thyc hoan toan khac biét so voi mot b dir liu dugc quay
bang drone nhu cia ching toi.

Nhirng khéc biét nay tao ra nhiéu thach thirc nhu sau:
« Thiét bj quay: Viéc quay bang drone so v&i camera tinh
s€ thu thap dugc hinh anh véi goc quay va do cao khac
nhau. Do d6 khi xét mot ddi tugng, n6 ¢ nhiing thé hién
vé goc nhin, ty 1¢, kich thudc hoan toan khac nhau.
« S6 video str dung: UIT-CVID21 ¢6 phong phu va da
dang cac canh quan khi s canh quay duoc thu thap 1én
dén 18 video riéng biét. biéu nay tao cho bg dir liéu
chung toi mot cai nhin bao quat vé dudong phd Viét Nam
tir dong bang dén ddi ndi, tir ndng thén dén cac trung
tam thanh phé 16n —nhitng vi tri ma sy khac biét vé mat
d6 giao thong 1a kha 16n.
« Anh sang/Diéu kién thoi tiét: Diém méi cua bo dir lidu
chung t6i 1a thu thap nhiing thudc di 1i€u bi anh hudng
b&i swong mu —mdt thach thire rat quen thudc trong céc
bai toan xur ly hinh anh phuong tién giao thong.
* Nam: Véi UIT-CVID21 chiing téi ty tin nhan dinh day
1a bo dir liéu vé phuong tién giao thong Viét Nam tir
Drone méi nhét trong thoi diém hién tai, nho d6 ma bo
dit lidu cua chung t6i c6 thé ndm duoc phan nao cac diém
d6i méi trong xu hudng thay doi vé luéng xe ctia nim
2021.

Hinh 9: Anh dwgc chup tir drone chua qua bude tién xir 1y,
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2) Xir Iy diF liéu:

a) Gdn nhan va Cdt chon doi twrong trong dnh:

Gan nhin: Trong linh vyc thi giac may tinh c6 kha nhiéu
céch dé chi thich cho mot dbi twong trong anh, vi du véi
COCO, b dir liéu quy udc hop gisi gidi han bao gdbm (x—
top left, y—top left, w, h) trong d6 (x—top left, y—top left) la
toa d6 diém phia trén—bén trai va (w, h) 1a chiéu rong va
chiéu cao twong tmg ciia hop gidi han. Khac vai diém “top—
left” cua COCO, ta c6 dinh dang YOLO (x—center, y—
center, w, h) sir dung diém trung tdm véi (x—center, y—
center) 1a toa do tAm diém cua hop gii han. Ngoai ra con
¢6 bo dir liéu Visdron (x center, y—center, w, h, 0) khong
chi sir dung thudc tinh diém trung tim (x—center y— Center)
nhuy YOLO hay (w, h) turong tng véi chiéu rong va chiéu
cao cua hop gidi han nhu COCO, ma b dir li¢u nay con st
dung thém thudc tinh 6 dé dién ta goc nghiéng ctia hop gidi
han so véi phuong ngang.

Riéng i voi b dir lieu UIT-CVID21, ching toi don
gian su dung phuong phap chi thich twong tu nhu dinh
dang cua Pascal VOC. Tir 3,982 anh gdc, ching toi dung
cong cu chu thich cac hdp gidi han hinh chir nhat mdt cach
thi1 cong, cho timg ddi twong trén anh. Nhiing hop gidi han
nay duoc quy dinh theo dinh dang (x left, y top, x right, y
bottom), trong d6 (x left, y top) 1a toa do diém phia trén—
bén trai va (x right, y bottom) 1a toa do diém phia dudi—bén
phai.

Cit chon ddi twong trong anh: Sau giai doan gan nhén,
chung t6i tién hanh cat chon d6i twong thanh timg anh don
1¢, rdi phan ching vao 4 16p (bus, car, truck, van). S& di
chon 4 16p xe buyt, xe 0 t0, xe tai va xe van 1a vi trong qua
trinh quan sat, ching tdi nhan thiy rang nhiing hinh anh
cuia dbi tuong thu dwoc tir thiét bi khong ngudi 1ai tir do
cao trén dudi 100m, 1a kha nho, d& gay nham 1an. Cu thé,
su nham 1an vé hinh thai d& xay ra ddi vé6i cip ddi tugng
xe buyt—xe tai va xe 6 to—xe van.

Hinh 10: Anh thu dugc sau buébc cit chon ddi tuong trong anh.

\l,a

Mait khac, boi vi st dung hop gidi han theo dang hinh
chit nhat, cho nén, sau giai doan ct chon dédi tugng trong
anh theo toa d¢ va chu thich & budc gan nhan, bg di licu
thu dugc s& xuat hién nhiing d6i tugng bi cit xém, khong
ddy du bo phan, bi che khuét, chdng cac ddi twong vao
nhau. Viéc cit anh kém véi nhimg yéu t6 vé goc quay, anh
sang, bbi canh chinh 1a nhiing thach thirc trong bg dit ligu
ma chung t6i mudn d& cap.

b) Thong ké:
B¢ dit liéu cua chung t6i bao gém 4 16p: bus, car, truck,
van; dugc quay bang thiét bi khong nguoi 14i (drone); trong
diéu kién thoi tiét quang tanh va thoi tiet c6 swong mu; va
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toan b¢ anh duoc thu thép 1a vao thoi diém ban ngay.
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Hinh 11: Théng ké phdn phéi anh giita tdp train va tap test.

Bo dit liéu UIT-CVID21 bao gom téng cong 10,000 anh,
trong d6, c6 7,706 anh dugc dung dé huan luyén va 2,294
anh dung dé kiém tra két qua md hinh, dugc phan chia mot
cach ngau nhién. Kich thudc anh trung binh ciia bo dir liéu
1a 1751 pixel, trong d6, anh nhé nhat c6 kich thuéde 13x17
pixel va anh c6 kich thugc 16n nhét 1a 409x473 pixel.

IV. THU'C NGHIEM VA PANH GIA

Sau khi thu thap va xu Iy dir liu, chung t6i chia tap di
liéu thanh hai phan train va test vi ti 1& 7:3 va cach chia 1a
ngau nhién cho ting 16p; trong d6, tap train chira hinh dnh
dung cho qué trinh huan luyén, con tap test thi dugc st
dung dé danh gia két qua mo hinh. Tiép theo, chung toi tién
hanh rat trich 1an luot bay dic trung EfficientNet B0, HOG,
LBP, MobileNet V2, ResNet50, VGG16, VGG19, sau do,
dua nhitng dac trung nay di qua cac mo hinh phan 16p va
huin luyén doc lap v6i nhau. O day ching toi dung ba
phuong phap phan 16p 1a SVM, hdi quy Logistic va k—
Nearest Neighbors. V&i  phuong phap k—Nearest
Neighbors, chung t6i khao sat trén gia tri k = 5 dugc dat
mac dinh trong thu vién Scikit-learn, d(“)ng thoi, d6 do
Minkowski cling dugc str dung trong qua trinh thyc nghiém
dé xét khoang cach gitra cac diém dit lidu trén tap train va
diém dir lidu can xét trong tap test.

..............................................
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Hinh 12: Luu dé nghién citu thuwce nghiém.

Sau giai doan huén luyén, chiing t6i tién hanh danh gia
ket qua thuc nghiém tur 2,294 anh trong tap test. Két qua
chi tiét xin dugc trinh bay chi tiét bén dudi.

A.D¢ do:
Accuracy: D9 chinh xac cua mé hinh, dugc tinh béng ti
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1¢ gitra s0 mau dugc du doan ding trén tong s6 mau dir li¢u
duogc dua vao danh gia.
c TP+TN;
i=1TP;+TN;+FP;TFN;
s C

Precision: Ti 1¢ s0 mau dugc du doan dung la Positive
trén tong s6 mau dugc dy doan 1a Positive.

c TP;

i=1TP;+FP;
o C

Recall: Ti 1€ s6 mau dugc du doan diing la Positive trén
tong sO mau that sy 1a Positive.

c TP;

i=1TP;+FN;
. C .

F; — score: La d6 do biéu dién gia tri trung binh dicu
hoa gitra precision va recall.

Accuracy =

Precision =

Recall =

Precision X Recall

F, — score =
1 Precision + Recall

Trong do:
- TP: True Positive
- FP: False Positive
- TN: True Negative
- FN: False Negative
- C:S616p dir lidu dau vao
B. Phan tich két qua thiec nghiém:

Sau khi dua dir li¢u da xir Iy vao thyc nghiém theo cac
buéc dya trén luu @6 nhu Hinh 12, ching t6i tién hanh danh
gia tt ca cac két qua theo d6 do da dugc trinh bay ¢ phan
IV.A.

Bang 2: Két quda thuc nghiém trén bé dir liéu UIT-CVID21.

Dic trung .. .
Phan 16p LBP | HOG | EfficientNetBO | MobileNetV2 | ResNet50 | VGG16 | VGG19
Precision 39.00 | 40.98 59.00 47.21 45.62 50.69 36.51
Logistic Recall 43.42 | 46.21 60.55 50.87 50.57 52.01 48.74
Fl-score 35.55 | 38.33 58.14 42.7 40.39 42.61 37.18
Accuracy 4342 | 46.21 60.55 50.87 50.57 52.01 48.74
Precision 25.58 | 60.28 64.65 51.83 63.35 46.99 51.67
SVM Recall 44.64 | 56.63 55.36 49.96 52.48 51.13 50.52
Fl-score 28.04 | 53.31 50.05 43.05 47.68 41.88 41.69
Accuracy 44.64 | 56.63 55.36 49.96 52.48 51.13 50.52
Precision 27.23 | 53.05 29.09 46.2 55.44 46.87 41.63
K_NN Recall 39.19 | 54.71 44.16 48.82 49.26 42.28 40.98
Fl-score 31.51 | 53.36 33.66 39.52 46.14 34.63 33.31
Accuracy 39.19 | 54.71 44.16 48.82 49.26 42.28 40.98

Cu thé, véi bd phén loai SVM, viéc anh dugc dua vao
rat trich dac trung HOG da mang lai d6 chinh xac cao nhét
tai 56,63% so voi cac phuwong phap rat trich khac trén cting
bd phan 16p. Mit khac, phuong phap hdi quy Logistic da
thé hién tinh hiéu qua déang ké ctia n6 khi két qua phan 16p
sau khi dir liéu diu vao dwoc dwa qua mang hoc siu
EfficientNetB0 dé rut trich dic trung. Véi d6 chinh xéc
Accuracy 1én dén 60,55% va Fl1-score 1a 58.14%, hdi quy
Logistic-EfficientNetB0 tré thanh phuong phap mang lai
két qua cao nhat trong ca qué trinh thyc nghiém cua ching
t6i. Trai lai, thuat toan phan 16p k—NN lai thé hién kém hiéu
qua nhat khi 4p dung cung voi phuong phap rat trich dic
trung LBP, cu thé chi c6 39,18% du doan 1a trung khop voi
tap test. DU d do F1-score tuong (rng ctia phuong phap k—
NN-LBP chi dat 31.51% nhung lai cao hon kha nhiéu khi
so sanh v&i phuong phap SVM c6 cung ki thuat tién xu 1y
LBP la 28.04% (Bang 2).

Qua két qua thu dugc, chiing toi nhan thy rang can co
su suy xét ky ludng trong qua trinh lga chon dac trung cho
bude tién xtr 1y anh truée khi dua vao mé hinh phan 16p.
Di c6 nhiéu minh ching cho viéc mang hoc sau thé hién
rat tt trong cac nhiém vu trich xuét théng tin va véi nghién
ctiru cta chung t6i thi nhan dinh nay cling khong 1a ngoai
1¢. Khi ma, cac két qua thu dugc tir mang hoc sau hau hét
mang lai d6 chinh x4c cao hon tir 2-14% so v&i cac phuong
phép khac. Mat khac, ta cling khong nén bo qua cac phuong
phap rat trich truyén théng nhu HOG, khi dic trung nay xir
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ly kha tbt cac thach thirc vé chat lugng anh ma chung toi
da tung deé cap qua trong phan xur ly dir liéu.

Bdng 3: Minh hoa viéc phdn [op danh vao cdc class.

Nhén
Dy dodn

Bus Car Truck Van

Bus e

Car \— -

Truck

Van : < y /l ’

Khi tryc quan hoa két qua (Bang 3), chiing t6i nhan thiy
viéc nham 13n trong phan 16p xay ra ¢ hau hét cac 16p.
Nhung do dit liéu vé 16p car kha da dang va day du cho nén
viéc du doan 16p car ciing chinh xac hon tit ca nhimg 16p
con lai. Cu thé, theo tap test 2292 anh cua chung t6i, thi
khong c6 bét ki truong hop car ndo bi nham thanh bus. Mat
khéc, véi nhiing truong hop xe 6 t6 dugc quay theo goc
méy chéo, xéch v& bén hong s& d& khién cho ddi tugng vo
tinh bi kéo dai ra hon so véi ti 18 thuc dan dén sy nhim 1an
vé hinh thai v6i cac dbi tuong thue 16p van. Ngoai ra, cac
6 t6 dugc thu thp duédi gbc may top—view cling lam cho
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dbi tuong thé hién mot dang hinh chir nhét kha giéng voi
céc thung hang ciia container/truck gay ra sy nham 1an giita
nhimg 16p nay. Con dbi véi goc quay dbi dién, thi cac déi
tuong thuong thé hién mot hinh dang tuong d6i kha gidng
nhau véi mot dau xe hinh vudng, cira s6 va phan den xe
bén dudi d& lam cho mé hinh phan loai bi nham 1an véi 6
t6 va dua tat ca vé 1op car. Tom lai, nhfrng d6i tugng vo
tinh bi kéo dai ra do goc quay nhu da dé cap & trén thi sy
nham lan thuong quy vé hai truong hop chinh: mdt 1a van
—khi cac phuong tién nay c6 mau tring xam; hai 1a bus —
khi cac d6i tuong nay c6 mau sic da dang hodc bi kéo dan
ra qua dai so véi ti 1€ thuc.

V.KET LUAN

Trong nghién ctru nay, chung toi thuc hién khéo sat cac
phuong phap may hoc ap dung rit trich dic truyén thong,
dac trung hoc sau trén cac 16p bus/car/truck/van thong qua
bd dir licu UIT-CVID21. V6i muc tiéu xay dung mot bo dir
lidu sat voi bdi canh giao thong Viét Nam di cing nhitng
cong nghé thu thdp dir liu linh dong, khong nguoi lai,
UIT-CVID21 da tré nén kha thach thirc khi tra vé két qua
chi & muc twong ddi trong lan khao sat nay. O nhiing
nghién ctru ké tiép, chiing t6i hy vong sé& cai thién két qua,
mat khéc, tién hanh tiép can cac 16p phuong tién thach thirc
hon nhu xe dap va xe may nham mang lai nhiing dong gop
trén co so thue nghiém, gdp phan giai quyét cac thuc trang
giao thong d6 thi tai Viét Nam.
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CLASSIFYING VEHICLE IN IMAGE FROM
DRONE
Abstract: With the current situation of traffic in
Vietnam, we are facing many outstanding problems such
as high traffic density or the infrastructures could not being
adapt to the dramatic increase in the number of vehicles.
Therefore, proposing comprehensive plans to bring
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PHAN LOAI PHUONG TIEN GIAO THONG VIET NAM TRONG KHONG ANH

stability in the long term has always received a lot of
attention from the community. Meanwhile, information
technology applications are always considered to be one of
the most priority solutions because of their advantages of
cost, efficient and accuracy. In this project, our team
conducted research and surveyed machine learning
methods to classify vehicle in aerial images. On the other
hand, we also built a dataset named UIT-CVID21
(Classifying Vehicle In Image From Drone) consisting of
10K images for four classes of bus, car, truck, van, which
can reflect the reality of Vietnam traffic. Our project aims
to create premises for later studies and address problems
such as traffic density management, traffic separation and
traffic congestion.

Keywords: Drone, kNN, Logistic, SVM, Vehicle
classification, Vietnamese traffic, aerial images.
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