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Tém tit: Deep learning-hoc sdau léy ¥ tuong tu bo ndo sinh hoc, cac mo hinh hoc sdu
xdy dung cdc thudt todn gitip mdy duy nghi va xir Iy théng tin giong nhw bé ndo con nguoi.
Cdc mé hinh, thudt todn hoc sdu phdt trién ngay cang réng rdi va dwoc g dung nhiéu vao
thue tién nham giam thiéu t6i da sirc lao déng cia con nguwoi. Bai bdo trinh bay vé cdc van
dé lién quan dén mé hinh Yolov5, bao gom nguyén 1y hoat déng, dp dung mé hinh d@é ddo tao
cho dir liéu tir 36 nhdn dién bién sé xe va danh gid mo hinh. Két qua chi ra mo hinh co6 do
chinh xdc cao chitng t6 tinh kha thi khi trng dung trong thiee té.

Tir khoa: Yolov5, Yolov2, Yolov3, Faster-RCNN, SVM, License-Plate-Recognition.

I. Pit van dé

Trong thoi dai cong nghé¢ thong tin
hién nay, vi¢c sir dung xe ¢ tré nén ngay
cang phd bién. Pé quan 1y va kiém soat
giao thong, vi¢c nhan dién bién sd xe tu
dong dong vai tro quan trong. Nhéan dién
bién s6 xe thong qua cong nghé hinh anh
va xu 1y anh da thu hut sy quan tam cua
nhiéu nha nghién ciru va cac to chuc lién
quan. Miac du da co su tién bd dang ké
trong cong nghé nhan dién hinh anh, nhung
nhén dién bién sb xe van 1a mot thach thic
d6i voi cac hé thong giam st giao thong.
C6 nhiéu yéu t6 giy khé khan trong qua

trinh nhan dién, chang han nhu thay doi
vé 4nh sang, goc nhin, dd mo, kich thude
va font chif bién s6 xe. Viéc xir 1y va phan
tich dit lidu tir cac hinh anh chira bién s6
xe doi hoi cac thuat toan phuc tap va can
duoc tdi wu hoa dé dat duge do chinh xéc

cao va dang tin cay.

Dé tai nay tap trung vao nghién ctru
va phat trién h¢ thong nhan dién bién sd
xe ty dong, co6 kha nang ung dung rong
rai trong cac linh vyc nhu quan ly giao
thong, an ninh, dinh danh xe cg, va gidm
sat do thi.

* Truong Dién-Dién tir, Pai hoc Bach Khoa Ha N6i
T Khoa Pién - Dién tir, Truong Pai hoc Mo Ha Noi
t Khoa Dién - Dién tir, Truong Dai hoc Mé Ha Noi
 Truong Dién-Dién tir, Pai hoc Bach Khoa Ha Noi
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II. Céc nghién ciru lién quan

Vi ky thuat xtr Iy anh st dung cdc model dé nhan dién bién s6 xe da c6 nhiéu cong
bo, bai bao dugc dua ra. Bang dudi day la mot so nghién ctru voi cac model khac nhau.

License Plate Detection

Precision Recall Fl-score mAP@0.5
Tiny YOLOv4 96.6+1.0 97.6+1.0 96.840.7 97.0£0.5
Tiny YOLOv3 93.0+£14 920414 92.6+1.0 95.0+0.7
Faster-RCNN 96.2+1.3 96.4+1.0 96.210.7 96.0+£0.7
YOLOv2 934+1.3 93.0£1.7 934+1.0 95.3+0.8
YOLOv3 97.6£0.5 97.60.5 97.6+0.5 98.0+04
YOLOv4 974+10 97.4+1.2 974105 98.5+03

Character Recognition

Precision Recall Fl-score mAP@0.5
Tiny YOLOv4 94.0+£2.0 944422 944+1.5 93.8+0.5
Tiny YOLOv3 89.8+1.2 92.0+1.7 91.4+1.0 924+10
Faster-RCNN 93014 93.2+1.6 93.2+1.5 93.0+£1.0
YOLOv2 91.6%1.3 91.8+1.7 91.8%1.1 92.8+0.7
YOLOv3 97608 954x16 96.8+1.0 97.0+£04
YOLOv4 97.2+0.7 97.0%£1.1 97.0+0.6 98.3+0.5

Bdng 1: M{t s6 danh gid két qua tir cdc model YOLO [1]

OpenALPR SSIG AOLP Proposed Ayerage
EU BR Test RP CD-HARD
Ours 93.52% 91.23% 88.56% 98.36% 75.00% 89.33%
Ours (no artf.)  92.59% 88.60% 84.58%  93.290% 73.08% 86.43%
Ours (unrect.) 94.44% 90.35% 87.81% B4.61% 57.69% 82.98%
Commercial systems
OpenALPR 96.30% 85.96% 87.44% 69.72%* 67.31% 81.35%
Sighthound 83.33% 94.73% R1.46% 83.47% 45.19% 77.64%
Amazon Rekog,. 69.44% 83.33% 31.21% 68.25% 30.77% 56.60%
Literature
Laroca et al. [17] - - 85.45% E - -
Li et al. [18] - - " 88.38% : -

Li et al. [19] - -
Hsu et al. [10] - -

83.63% = =
85.70%** = =

Bdng 2: Pdnh gid so sanh vé d chinh xdc ciia model Wpod-net va cdac model khdc [2]

II1. Phuwong phap dé xuat

3.1. M6 hinh bai toan

Bai toan nhan dién bién sb xe c6 md
hinh chung nhu sau:

« Khdi thtr nhat: 13 khdi phat hién
bién sb xe, ta s& thu thap dir liéu thong
qua video, camera, hoac cac anh vé céc
phuong tién giao thong c6 chita bién sd
xe tir d6 hudn luyén mo hinh dé c6 thé
phat hién va khoanh vung tao bounding

box cho vi tri bién sb trong nhimng bt
anh hoac video do, cac birc anh thuong da
dang vé mit dit liéu c6 thé chtra nhiéu bién
s6 xe ciing nhu goc chiéu, ti 18 kich thudc,
d6 nét va goc khuit 1a khac nhau.

« Khéi thi hai: 12 khéi phan tach
ki ty trong bién sb tir 46 nhan dang tirng
ki tu, cudi cung trara két qua l1a khu vyc
khoanh vung bién sé va ki ty trén bién

so do



Bai toan dd két hop hai khéi trén,
khdi tha nhit khoanh vung dugc khu vuc
chira bién s xe, tir dau ra khdi thir nhét
tror thanh dau vao cua khdi tir hai. khéi thir
hai s& thuc hién nhan dang ting ki tu trong
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khu vyuc khoanh viing d6 dé cho ra output
cua bai toan.

Hinh 1 14 so d6 khéi tong quat cta
bai toan nhan dién bién s6 xe

51F-56789

N Liconse platc [ (4 3 License Plate [ ,

Hinh 1: So' do khéi hé thong

3.2. Yéu cau dit ligu

* Hinh anh céc phuong tién tham gia
giao thong, cac loai xe trén dudng phd.

* Hinh anh cac loai bién so xe chira
ki tu ro nét.

* Hinh anh cic phuong tién ma co
phan dau va phan dudi xe chira bién sb va
1o nét ki tu trén bién

Tir nhiing yéu cau trén ching toi da
di thu thap dugc lugng data phong phu da
dang gitp viéc dao tao dir li€u tré nén hié¢u
qua va chinh xéc.

3.3. Kién trisc mé hinh yolo V5

YOLOvVS 1a phién ban tht 5 cua
YOLO [3]. M6 hinh nay duogc phat trién
boi cong ty Ultralytics va dugc s dung
dé phat hién déi tuong trong hinh anh va
video. Tuy nhién, phién ban nay khong co6
bai bao chinh thirc va chi co repository trén
Github. YOLOVS5 d cho thay day 14 phién
ban co thé cai thién d6 chinh xéc, toc do va
hiéu suit so v6i YOLOv4 [4]. Thém vao
d6 YOLOVS5 con giam thiéu kich thude cta
mo hinh dé c6 thé chay trén céc thiét bj tim
trung va dién thoai thong minh.

Ba CSPDarknet Ne | {ead: Yolo Lay
- t- 0 Tt s T m T Ty | - -
| — | . —_— _
. |_BottleNeckCSP |-~ —*| Concal ——+| BollieNeckCSP — 1 Convixi
l | == P T
| _ UpSample | | Conv3x352 |
| e = el
" [ Convixt } { Concat | |
| | Convt _ Conest | |

|

|
| 3
|
|

 BottieNeckCSP |

'}

1
—

| Convix352 _

SPP Spatial Pyramid Pooling

| Cony | Convolutional Layer

e
Concat 1 Concatenate Function

Hinh 2: Kién triic cia Yolovs [5]
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Kién tric: Kién tric ciia YOLOVS
gdm ba phan chinh:

 Backbone: Dua trén kién trac
CSPNet (Cross-Stage Partial networks)
[6]. Kién trac CSP duoc dung dé xay dung
mod hinh ludi méi, giap cai thién toc do
va do chinh xac ctia mo hinh so vdi cac
phién ban tién nhiém. Kién trac CSP chia
mang CNN thanh cac ting (stage) riéng
biét, v6i mdi tangf c6 mot phan tién xir
1y (pre- processing) va mot phan hau xu
1y (postprocessing). Vi¢c tich CNN thanh
cac ting nho hon giup 1am giam d6 phic
tap tinh toan va gitp huan luyén mé hinh
nhanh hon.

* Neck: Str dung mdt mo hinh trich
xuét dic trung hiéu qua dé giam do phtic
tap va tang toc do xir ly. M6 hinh nay
duoc xay dung trén CSPNet vdi cac 16p
phan tichva tich hgp dac trung, gitp trich
xuét cac dic trung cua anh mot cach chinh
xac va hiéu qua.

« Head: Puoc xdy dung trén kién
trac cia YOLOV3 nhung duoc cai tién va
t6i uu tdt hon dé dat duoc do chinh xac va
tdc d6 xir 1y cao hon.

3.4. Model Training yolo V5

Model traning str dung dé nhan dién
vi tri ctia bién sb trong anh va dong thoi
dung ca model dé nhan dién chix cai cua
bién sb. Bé phat hi¢én ddi tuong nao do,
budc dau tién chung ta can thu thap that
nhiéu anh cta ching v6i nhiéu tinh huéng
truong hop giup cho data tré nén phong

pht da dang rdi sau do6 chia thanh cac tap
train/val. Tool dan nhén phd bién dugc sir
dung 14 labellmg:

Dataset khi xdy dung s€ c6 hai
muc 16n 1a Images va Labels. Trong mdi
thu muc 16n trén sé€ chira 2 thu muc con
bao gém thu muc train va val. khi d6 dit
lidu s& duoc chia véi quy tac ty 1& dit lidu
trong thu muc train chiém khoang 80%
va ty 1¢ dir li¢u trong thu muc val chiém
khoang 20%. Thu muc Images s& bao gdm
anh cua dir liéu, thu muc Labels s€ chura
cac nhan duoc danh cua cac anh dir liéu
trén.

IV. Thuc nghiém
4.1. Datasets

Trong mé hinh nhan dién bién s6 xe
nay chiing t61 s& xay dung 2 bd dataset do
14 b dit lidu vé bién s6 xe va bd dit lidu vé
ky tu trén bién s6. Véi bo dir liéu vé bién
s6 xe (LP_detection) ¢ thu muc Images
ctia bo dir liéu nay sé bao gdbm anh cua cac
loai xe c6 chira bién sd xe. Con thu muc
Labels s& chira nhan khoang ving bién
sd trong birc hinh d6 va dugc luu dudi
dang file: txt. Bo dir li¢u thtr hai chinh la
dir liéu tap hop toan bo ky tur cua bién sd
xe (OCR). Tuong tu nhu b dataset trén &
thu muc Images s& bao gdm tap hop anh
cac bién s sau khi d3 duoc cit ra, trong
thu muc Labels s€ chira cac nhan khoanh
ving cua timg ky trén ting bién s. Dudi
day 1a mot s6 hinh anh vé qua trinh xay
dung bd dir li¢u cua ching t6i. Vi du dir
liéu nhu trén hinh 3 dén 8.
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LP_detection B8/5/2022 1(
OCR
images
-) labels 5/2022 10:26 PM
train
>
Hinh 3: Cau truc phdn bo dir liéu

brighoessquand  beightnessauan W brghtesuand  brghtoesguand b
aisdiog cisbing isTieg o

Hinh 5: Qud trinh déanh nhan bién sé
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Hinh 8: File dir liéu txt trong khi danh nhan
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4.2. Train

Thay doi tham so dau vao va truyén doi so voi dir lieu cua minh nhw trén hinh 9, 10,
va 11.

nscun

Hinh 11: Thay déi tham s6 véi dau vao chita nhén cdc ky tir ciia bién sé (OCR)
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Google Colab va Hugging Face la
hai web rat hitu ich khi hoc tap AL Colab
cho phép ban viét code python, chay trén
web véi GPU mién phi (gidi han thoi gian)
va chia sé code dé dang.

RoEdam®"

Hugging Face 12 web chira rat nhiéu
md hinh, dit liéu train mién phi va ciing dé
dang dé st dung.

Trong bai bdo nay chung t6i str dung
Colab dé train mé hinh nhu trén hinh 12.

Hinh 12. Mot dogn code khi train mé hinh dwoc chay trén Colab

4.3. Cic thong sé dinh gid

Trong qua trinh xay dyng mot md
hinh Machine Learning, mot phan khong
thé thiéu dé xét xem mo hinh c6 chit luong
t6t hay khong chinh 1 danh gid mo hinh.
Panh gia mo hinh giup chung ta chon lya
duoc cac mod hinh phu hgp voi bai toan cu
thé. Pé c6 thé ap dung dung thudc do danh
gia mo hinh phu hop, chung ta can hiéu
ban chét, ¥ nghia ciing nhu cac trudng hop
st dung n6

e Accuracy latilé gitra s6 diém duge
phan loai ding va tong s6 diém. Accuracy
chi phu hop v6i céac bai toan ma kich thudc
cac 16p dir liéu 1a trong d6i nhu nhau.

 Confusion matrix giup c6 cai nhin
10 hon vé viée cac diém dit liu duoc phan
loai dung/sai nhu thé nao.

« True Positive (TP): s6 lugng diém
cua l6p positive dugc phan loai diung
1a positive.

e True Negative (TN): s luong
diém cua 10p negative dugc phéan loai
ding 1a negative.

« False Positive (FP): s luong
diém cta 16p negative bi phan loai nham
thanh positive.

« False Negative (FN): sd luong
diém cua 16p positiv bi phan loai nham
thanh negative

e True positive rate (TPR), false
negative rate (FNR), false positive rate
(FPR), true negative rate (TNR) nhu trén
hinh 14.

.. TP
Precision =——— (1)
TP+ FP
TP
Recall = —
TP+ FN 2)

* True Positive (TP): La tap hop cac
diém ma déi tuong thyc té thudc vao 16p
positive va mo hinh du doan ra ding né
thude vao 16p positive.



» True Negative (TN): La tap hop
cac diém ma doi tuong thuc té thudc vao
16p negative va mo hinh du doan ra dung
d6i tugng thudc vao 16p negative.

* False Positive (FP): La tap hop cac
diém ma dbi tugng thuc té thudc vao 16p
negative nhung moé hinh dy doan ra dbi
tuong thude vao 16p positive.

* False Negative (FN): La tap hop
cac diém ma doi tuong thuc té thudc vao
16p positive nhung mé hinh dy doan ra ddi
tuong thudc vao 16p negative.

« PBé tinh todn mAP, dau tién ta phai
tinh todn gid tri Precision va Recall cho
tung 16p déi tuong, sau do tinh toan di¢n
tich dudi duong cong Precision-Recall
cho mdi 16p.

wights & Bissan
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AP=Y (R, -R,).P, 3)

Trong do: P, va R, lan luot 13 gia
tri Precision va Recall tai diém c6 thu
tu n trén PR Curve. Piém dau tién trén
PR Curve 14 (0, 1) va diém cudi cung la
(1, 0).

Cubi cung, ta tinh toan trung binh
cua céc dién tich nay trén toan bo céc lop
dbi tugng dé c6 dugc gia tri mAP.

mAP = 1 z AP 4)
n i

Mot mé hinh object detection tot s&
c6 mdt gia tri mAP cao, tirc 1a mo hinh co
thé phat hién cac 16p d6i twong dung va
khong gay ra qua nhiéu sai sot.

Hinh 13. Qua trinh thuc hién train mo hinh dwoc chay trén Colab

4.4. Két qua

70 epochs completed in 6.349 hours
Optimi
optim

Validating runs/train/expS@/weights/best.pt...
Fusing layers...
Model summary: 290 layers, 20852934 parameters, @ gradients
Class Images Labels P
all 8259 8452 8.997
Results saved to runs/train/exp5@

stripped from runs/train/exp5e/weights/last.pt, 42.2M8
stripped from runs/train/exp5@/weights/best.pt, 42.2M8

mAP@.5 mAP@.5:.95: 10¢% 130/138 [01:34<00:00, 1.38it/s]
9.995 0.879

Hinh 14. Két qud train phdt hién bién sé xe
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Két qua train tap dir liéu bao gdm Precision dat: 99.7%
train Vé‘qual ,V('Yi téng cong 8259 anh va Recall dat: 99.9%
8452 bién so xe dugc danh nhan sau 70
. o
epochs nhu trén hinh 15 dat dugc cac MAP@.5 dat: 99.5%
thong sb nhur sau: mAP@.5: .95 dat: 87.9%
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Hinh 15: Biéu do train 70 epochs

Ttr nhitng thong s6 trén ta ¢ thé thdy mé hinh train ing véi tap dit liéu cho két qua kha
t6t nhur trén hinh 15.

Epoch  gpu_mem box obj cls labels img_size
28/29 12.1G 0.81943 ©.04702 0.008504 412 640: 100% 96/96 [01:17<00:8@, 1.23it/s]
Class Images Labels P R mAP@.5 mAP@.5:.95: 100% 12/12 [@0@:06<088:00, 1.92it/s]
all 767 6236 e.979 0.969 9.983 2.76
Epoch  gpu_mem box obj cls labels img_size
29/29 12.1G6 0.21922 ©.0466 0.004922 483 640: 100% 96/96 [01:17<00:08, 1.23it/s]
Class Images Labels P R mAP@.5 mAP@.5:.95: 1@8% 12/12 [@e:06<@e:00, 1.95it/s]
all 767 6236 2.976 8.974 9.983 8.763

30 epochs completed in @.725 hours.
Optimizer stripped from runs/train/expé4/weights/last.pt, 42.5MB
Optimizer stripped from runs/train/exp64/weights/best.pt, 42.5M8

Validating runs/train/exp64/weights/best.pt...
Fusing layers...
Model summary: 290 layers, 20970123 paramesters, @ gradients

Class Images Labels P R mAP@.5 mAP@.5:.95: 100% 12/12 [80:09<0@:00, 1.29it/s]
all 767 6236 2.976 2.974 0.983 ©.763
1 767 836 ©.991 8.3972 8.9384 ©.874
2 767 541 2.996 ©.991 0.994 8.798
3 767 423 2.998 .98 09.995 2.802
4 767 425 ©.993 8.3993 8.992 8.752
5 767 754 2.985 ©.995 0.991 8.797
6 767 428 2.993 0.986 9.994 e.796
7 767 418 2.986 8.984 9.99 8.777
8 767 373 2.984 ©.981 0.992 2.78
9 767 63e 2.994 8.991 9.994 e.799
A 767 64 2.955 1 09.993 8.723
B 767 153 ©.967 ©.963 0.986 ©.787
C 767 52 2.994 9.923 9.965 e.757
D 767 56 2.914 8.929 0.936 8.731
E 767 40 2.973 1 0.995 2.8038
F 767 72 e.984 1 9.995 8.776
G 767 68 1 8.976 0.995 2.71
H 767 39 2.986 8.872 0.979 8.7886
K 767 34 .989 1 0.995 ©.738
L 767 42 1 ©.981 9.995 8.738
M 767 6e 8.932 8.907 09.972 8.776
N 767 22 2.956 ©.999 0.975 ©.754
P 767 34 2.995 1 8.995 2.751
S 767 40 8.972 1 9.995 .75
T 767 33 2.985 .97 0.994 ©.783
u 767 31 ©.992 1 8.995 ©.788
v 767 17 2.923 2.941 0.964 8.753
X 767 26 2.996 1 09.995 0.74
Y 767 g @.873 @.88% 8.872 e.728
z 767 55 @.998 1 09.995 8.756
e 767 481 @.992 2.991 @.99 e.793

Results saved to runs/train/exp64

Hinh 16: Két qua train nhdn dang ki tw
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Két qua train nhan di¢n ki ty cua tap di li€u val voi 767 anh va $6 lugng nhan dugc

danh cho ting ki tw déu cho ra cac két qua du doan precision va recall v6i d6 chinh xac 1a rat
cao nhu trén hinh 16.

So d6 khbi thuat toan:

Bit dau

Doc anh diu vio

Sir dung mé hinh
phat hién bién 56 xe
dii durge huiin luyén
biing model yolovs

Nhan di¢n viing chira bién so
+ vé bounding boxes

Phiin tach va xir Iy timg
viing chira bién 56 da nhin
dién duge

Sit dyng md hinh nhin
dién ki tr da duge huin Phin dogn va nhin dién ki tr
layén balug mode] trén céc viing bién sé do

yolovs

Hién thi két qua viing phit hién
bién s6 va cdc ki tr b trong ving
bién s6 dé (trén anh goc)

Hinh 18. So dé khéi thudt todn

Hinh 19: Xay dung doan code dwa ra output
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Poan ma trén thuc hién lién két hai
khdi: Pua output cta khdi phat hién bién
sd xe trd thanh input cta khdi nhan dién ki
tur. Cudi cing output cia hai khdi sau khi
lién két dua ra 13 anh bién sb xe di duge
nhén dang véi ki tu cta bién sd xe hién thi
dudi dang text.

MG td chi tiét thudt todn trong doan
ma trén:

1. Poc va hién thj anh géc:

a. Poc anh dau vao tir duong dan da
duogc chi dinh.

b. Hién thi anh gdc.

2. Ding md hinh YOLOVS dé nhan
dién ving chtra bién sb (License Plate):

a. Sir dung mo hinh d3 dugc huan
luyén trude (LP_detector.pt) & nhan dién
vung chira bién s6.

b. V& cac hop giéi han (bounding
boxes) cho viing chtra bién s6 trén anh gdc.

3. Xu ly ting ving chtra bién sb
nhan dién duoc:

a. Lap qua tirng ving chira bién sd.

b. Cit ving chira bién sé tir anh gdc
dé c6 hinh anh riéng biét.

c. Tién hanh xr 1y anh dé chuan bi
cho budc nhan dang ki tu.

4. St dung mo6 hinh YOLOV5 nhan
dién cac ki tu trong ving chira bién sé:

a. Su dung mo hinh da dugc huin
luyén truéc (LP_ocr.pt) dé nhan dién cac
ki tu trong viing chira bién sd.

b. Tién hanh d6i sanh va xir 1y ving
anh cat voi cac ki ty duoc nhéan dién.

5. Hién thi két qua nhan dién bién sb
va ki ty 1én anh gbc:

a. Néu khong tim thdy ving chira
bién s6 nao trén anh gdc, thi sir dung mé
hinh YOLOV5 dé nhan dién truc tiép bién
s6 va ghi két qua 1én anh gc.

b. Néu tim thay vung chira bién so,

thi st dung m6é hinh YOLOvVS dé nhan
dién céc ki tu trong tirng vung chira va ghi
két qua Ién anh gbc.

6. Hién thi anh di dugc xu 1y:

a. Hién thi anh gbc voi két qua nhan
dién bién s6 va ki tu da dugc ghi lén.

Khi kiém tra md hinh véi dit li¢u c6
san 1a cac anh dugc luu dang tép co dudi
ipg, png chira bién s6 xe thi két qua thu
duoc kha t6t nhu hinh 19.

Hinh 19. Két quad kiém tra nhdn dién bién

V. KET LUAN

Trong bai bai bao nay tdi da tap trung
vao viée str dung model Yolov5 dé tmg dung
vao bai toan nhan dién bién sb xe, cac van dé
lién quan nhu mo hinh xay dung, qua trinh
xay duyng dao tao dir li¢u, lién két cac khdi
dé dua ra output bai toan. Voi dir liéu dau
vao 1a hon 8000 anh thi két qua thu duoc
cua mo hinh la chép nhan dugc. Tuy nhién
mo hinh ciia chiing t6i van con sai sét. Do d6
hudng phét trién trong tuong lai sé:

« Can cdi thién dit li¢u train dé két
qua dugc tang do chinh xac hon.

« Ung dung thém cac thuat toan khac
dé tang do chinh xac cua két qua thu dugc.

« Tr & tai ta c6 thé tmg dung truc
tiép n6 vao nhan dién bién sb & cac bai guri
xe, cac tram thu phi, cac tram gac céng.

« Phat trién thém cac tng dung cua
dé tai trong linh vyc tri tu¢ nhan tao nhu
robot doc chir. Hoac phat trién thanh may
phat hién ki tu ho tro nhirng ngudi khiém
thinh, mu Ioa....
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APPLYING YOLO V5§ MODEL FOR DETECTING
LICENSE PLATE
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Abstract:
build algorithms that help machines think and process information like a human brain.

Deep learning is inspired by biological brains, deep learning models

Deep learning models and algorithms have been developed more and more widely and are
widely applied to minimize human labour. The article presents the problems related to the
Yolov5 model, including the operating principle, using the model to train data from which
to recognize license plates and evaluate the model. The results show that the model has high
accuracy, proving its feasibility when applied in practice.
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