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Pé xuiat mdé hinh mang No-ron nhén tao va thu vién
Python trong nhan dang phwong tién giao thong qua
Video phuc vu giang day mon Tri tu¢ nhan tao bac dai hoc
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Abstract: This article focuses on the application of artificial neural networks to build applications
to identify people and vehicles through video devices, to support traffic monitoring and management
systems. smart in urban areas. With the rapid increase in traffic and the need for security control, smart
identification systems not only help reduce traffic congestion and minimize accidents but also play an
important role in surveillance activities and public safety supervision. The research team's content also
uses the Python programming language and specialized libraries such as TensorFlow and OpenCV,
combining modern methods in computer vision to build image and video recognition applications that

serve for smart traffic.
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1. Giéi thi¢u

Trong bdi canh Cach mang Cong nghiép 4.0, tri
tué¢ nhan tao (Al) va hoc may (Machine Learning)
da dat dugc nhiing tién bo vuot bac, dic biét 1a cac
ung dung hoc sau (Deep Learning) trong phan tich
dtr ligu phuc tap nhu hinh anh va video. M6 hinh
mang no-ron nhan tao (ANN) da thé hién tiém nang
manh mé trong viéc nhan dang va xu 1y dir liu, tro
thanh cong cu quan trong cho cac hé thong an ninh,
giam tic nghén giao thong va quan 1y do thi thong
minh. Nhom tac gia tap trung vao nghién ciru vé
ANN ung dung vao nhan dang nguoi va phuong tién
khong chi nang cao an toan cong cong ma con gop
phan vao xdy dung thanh phd thong minh. Ngoai ra,
nhom nghién ctru da tng dung cac k¥ thuat hién dai
nhu mang no-ron tich chap (CNN), st dung Python
va cac thu vién hoc may tién tién dé phat trién hé
thong giam sat giao thong thong minh, dap ing nhu
cau an ninh va giam sat giao thong trong cac do thi
16n, gop phan giai quyét nhirng thach thirc cua thanh
phé thong minh trong tuong lai.
2. Noi dung nghién ctru
2.1. Huéng tiép cin xdy dung nhan di¢n hinh inh
qua video

Trudc khi néi vé phan loai video, hdy cing tim
hiéu nhan dang hoat dong ciia con ngudi 1a gi. Noi
mot cach don gian, nhiém vu phan loai hodc du doan
hoat dong/hanh dong dang duoc ai do thuc hién dugc
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goi 1a nhan dang hoat dong [1][3]. Vén dé 1a m6 hinh
khong phai lic nao ciing hoan toan ty tin vé kha ning
du doan cua tung khung hinh video, do d6 cac du
doan s& thay d6i va dao dong nhanh chong. Diéu nay
1a do mé hinh khong xem xét toan bo chudi video
ma chi phan loai tng khung hinh mot cach doc lap.

Mot giai phap dé dang cho van dé nay la thay vi
phén loai va hién thi két qua cho mot khung hinh duy
nhét, tai sao khong tinh trung binh két qua trén 5,
10 hodc n khung hinh. Piéu nay sé& loai bo hiéu qua
hién tugng nhap nhay d6. Khi da quyét dinh duoc gia
tri n, ching ta c6 thé st dung mot k¥ thuat don gian
nhu k¥ thuat trung binh dong/trung binh lan dé dat
dugc didu nay. Vay hiy gia su:

n = S6 khung hinh dé tinh trung binh

P, = Xac sudt dy doan cudi cting

P = Xéc suét du doan ctia khung hién tai

P, =Xac sqét du doén cua khung cu'("')i cung

P_ = xéc suat du doan cua khung cu6i cung thir 2

P’»n+1 = (n-1) x4c suét dy doan ciia khung cudi ciing

Y tuong trong phuong phap nay la st dung
mang tich chap dé trich xuit cac dic diém cuc bd
cua ting khung. DAu ra ciia cac mang tich chap doc
1ap nay dugc dua vao mang LSTM (Long Short-
Term Memory) [5] la mdt loai mang no-ron hoi quy
(Recurrent Neural Network - RNN) nhiéu 16p nhiéu-
mot dé hop nhat thong tin duoc trich xuit nay tam
thoi.
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grab (a person) — hug

open — close

look at phone — answer phone
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turn =y oan

fall down — lie/sleep

Anh 2.1: Cdc hanh déng thay doi theo thoi gian [5]

2-2- Phu’o'ng pha'p th!l’c Chudn bi M8i trudng Phit trién |

en N — |
nghl-em N , - Cai dat Python |
2.2.1. Dé xuat moé hinh

- The vién: NumPy, OpenCV, Tkinter |
- My tinh ¢6 khd nang xir ly do hoa|

¥ hinh Hoc Siu Dir 1iéu Dau vio |

- Tip tin cdu hich: (55_Giaodien.txt

Video c&n phdt hién d6i tugng \

Tip tin trong s6: Taptuan.caffencdel (Mobiletiet S50) Chon video tir hé théng tép théng qua giao dién Tkinter|

]
—
Il [E

thuc nghiém. Mo hinh aé
xuat hoc mday mang no

|

ron xu ly sau:

1
Than 5§ Céu hith |
|

i 1§ Bau véo Video Phuong phép Mo té

- Ngebi ding chon video thing qua cra 5§ thoal

- MobileNet SSD dung d& phdt hién ddi twong
- Xir 1y anh béng OpenCv, chuyén déi hinh &nh phi hop

T
) \
a. Chudn b;l: M61 - D tin ciy 6 thidu 68 loc phit hidn yéu ‘r_‘
truong phat trién nhu o4 g 5t |
cai dit Python va cac | | ‘
thu vién can thiét nhu —
NumPy, OpenCV, va } ............... . |

- Tai video, doc timg khung hinh

Tkinter. Can c6 mot may
tinh véi kha nang xu ly
d6 hoa t6t dé xir Iy video.

b. M6 hinh hoc sdu:

- bva qua md hinh dé phat hign d6i tugng

- Chuyén doi khung hinh thanh blob (3@ex3e@ pixel)

- L&p qua cdc phat hién, loc theo d§ tin cay

- V& hop gidi han va nhin 16p trén d6i tugng phat hign |

K&t qua Dau ra |

- Hién thi hinh anh dau ra véi hop gidi han va nhan 16p |
- Hinh anh cap nhat lién tuc theo timg khung hinh \
- Sir dung cira s6 Opencv dé& hién thi \

|

Hai tap tin can thiét la
CSS_Giaodien.txt  (tap
tin cAu hinh mé hinh) va TapHuan.caffemodel (tdp
tin trong s6 ciia mod hinh MobileNet SSD).

Dir liéu dau vao: Video cin phat hién ddi tuong,
c6 thé chon tir hé thdng tép bang giao dién nguoi
dung Tkinter.

¢. Phwong phdap mé ta: Su dung méd hinh
MobileNet SSD, mdt m6 hinh mang no-ron da dugc
huén luyén san cho nhiém vu phat hién dbi tuong.
Thyc hién cac thao tac xir 1y anh bang OpenCV dé
chuyén dbi hinh anh thanh dinh dang phu hop cho
mo hinh.

d. Xir Iy ddu vao video: Ngudi dung chon video tir
may tinh théng qua mot cira s6 thoai.

e. Tham s6 cau hinh: DO tin cdy tbi thiéu dé loc
cac phat hién yéu, dugc dat thong qua ddi sé dong
1énh.

g. Qua trinh xw ly: Tai video va doc tung khung
hinh (frame). Sau d6 chuyén doi mdi khung hinh thanh
blob (ddi twong anh) vai kich thude 300x300 pixel va
chuén hoa gia tri pixel. Pua qua mé hinh dé nhan dién
ddi tugng va nhan cic phat hién. Lap qua cic phat
hién, loc theo do tin cdy, va v€& hdp gidi han quanh céac
dbi twong phat hién dugc cung voi nhan 16p.

Hinh 2.1. M6 hinh dé xudt hoc may nhan dién hinh danh qua video

h. Két qua dau ra: Hinh anh diu ra s& hién thi
cac dbi tugng phat hién véi hop gioi han va nhan 16p
tuong ung. Hinh anh s€ dugc cdp nhat lién tuc theo
tung khung hinh cua video va dugc hién thi trong
moét cira s6 OpenCV.

i. Panh gid két qua phan dnh trong hoc sdu:
Chuong trinh nady minh hoa kha nang ctuia hoc sau
trong viéc phat hién ddi twong trong anh/video véi do
chinh x4c cao. N6 cho thiy sirc manh ciia cac mo hinh
hoc sdu dugc huén luyén sin (pre-trained models)
trong cac tmg dung thyc té. Két qua dau ra phan anh
hiéu qua cia mé hinh trong viéc nhén di¢n va phan
loai cac ddi tuong, gbp phan vao cac img dung nhu
giam sat video, xe tu lai, va tuong tic nguoi-may.
2.2.2. Thyc nghiém

Dé thyc nghiém dugc chwong trinh chay, ching
ta can c6 04 file sau:

a. File dit liéu xir Iy giao dién: File CSS_Giaodien.
txt trong doan méd Python ma cung cap 1a mot tap tin
cAu hinh duoc sir dung dé mé ta cau triic cia mé hinh
hoc sdu dang st dung véi OpenCV. Véi muc dich
File nay chira thong tin vé cu triic ctia mo hinh, bao
gdm céc 16p (layers) va cach ma cac 10p nay lién két
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v6i nhau. N6 cho phép OpenCV biét cach xir 1y dit
lidu dau vao va cach thirc dé tao ra cac dau ra du doan.
b. File hoc may chay chuong trinh: Muc dich ctua
file nay la luu trit trang thai cia mo hinh sau khi duogc
huén luyén trén mot tap dir liéu nhit dinh. Diéu nay
cho phép nguoi ding sir dung mo hinh nay dé du doan
trén dit liéu mGi ma khong can phai tai huan luyén.
Vi tap tin c6 dudi TapHuan.caffemodel 1a dinh dang
tap tin dugc st dung bdi Caffe, mt framework hoc
sau (deep learning) ma ngudn md duogc phat trién boi
Berkeley Vision and Learning Center (BVLC). Tép tin
ndy chira cac trong s6 (weights) cia m6 hinh da dugc
huén luyén va c6 thé duoc sir dung dé thyc hién du
doan (inference) ma khong can huén luyén lai mo hinh.
c¢. File code python mé ta chwong trinh chinh:

Ngoai thuc hién ké khai mét s6 thu vién dé viét code
khong bi 18i, chuong trinh duge mé ta thuc hién goi
cac tap tin va xtr 1y cac su kién

Name

51 css_Giaodien.txt

I:] library.txt

- MNhanDienMNguoiQuaVideo.py

I:] TapHuan.caffemodel
IQ Test_Nhan dang ddi tugng.mp4

Hinh 2.2. Cac file mé phong cua chirong trinh

d. File Test Nhdn dang doi twong.mp4 1a video
dau vao c6 dit liéu ngudi va cac phuong tién tham gia
giao thong dé thuc hién nhan dang
2.3. Két qud chwong trinh chay

Pau vao 1a mét file video cac hinh anh chuyén
dong trong mot giao thong hon don gilta nguoi di
duong, xe may, 0 t0... cadc phuong ti¢n tham gia giao
thong

Hinh 2.3. Hinh anh giao thong chwa qua nhdn dién
Két qua hinh tra vé nhén dang cac doi tuong theo
ty 1¢ phan tich hoc may
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Hinh 2.4. Hinh anh sau khi duoc phdat hién

Nhu vay sau khi chuong trinh chay va nhéan biét
duoc hinh anh phat hién ra nguoi, xe may, 0 to,...
cac phuong tién tham gia giao thong dugc nhan dién
16 theo ty 1& nguong dén 100% dat nhan biét rd nhat
3. Két luan

Trong bai bdo nay, nhém tac gia nghién curu tri
tué nhan tao va mo hinh hoc may dé xay dung ung
dung nhéan dién hinh anh nguoi va cac phuong tién
tham gia giao thong tir dir liéu thu duge video bang
Python va mét s0 thu vién hoc may cua Python. Két
qua di xay dung duoc phan mem dira vao m6 hinh dé
Xuét va ky thuat hoc may dé nhan dang dugc nguoi
va phuong tién tham gia giao thong qua video dau
vao, khong chi tach duoc timg dbi trong ma con bam
sat theo d6i tuong véi phat hién ty 1& cao nhat cua
mang no ron dat dén 100% trong qué trinh xr 1y.
Tai liéu tham khdo
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