NGHIEN CUU - TRAO PO

XAY DUNG UNG DUNG CANH BAO TROM, CUGP CO SU DUNG SUNG
DUA TREN MANG NO-RON NHAN TAO

1.Dit van dé

Thoi gian gan déy, trén ca nude di xay ra
nhiéu vu viéc trong do6 toi pham liéu linh st
dung vii khi néng dé cudp ngan hang, tiém
vang va ctra hang. Dién hinh 1 nhitng vu cudp
dién ra tai cac dia phuong nhu Khanh Hoa, Tp.
Hd Chi Minh, Bic Giang, Vinh Long, Lao Cai,
Quang Ninh,...[1]

Pé ngin chin va kiém soat loai toi pham
cuc ky nguy hiém nay, phap luat ciing da quy
dinh nhitng ché tai nghiém khéc. Bén canh do,
cac ngan hang, tiém vang va cua hang cling
trang bi cac bién phap tu vé nhu thanh lap luc
lugng bao vé chuyén nghiép, dao tao va trang
bi k§ nang phong chong toi pham cho nhan
vién, lip dat cac hé thong camera giam sat.

Nhan thdy tim quan trong cia cong tac
canh bao loai t01 pham nay, chiung toi1 da xay
dung hé théng canh bao trom, cudp co str dung
sung. H¢ thong dugc xay dung dua trén phan
mém ma ngudn mo, c6 thé tan dung cac loai
camera hién c6 va dat do chinh xac cao. Ngoai
phat hién sung, hé théng con ¢ thé mé rong dé
nhén dién céc loai vii khi nong khac nhu dao,
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gay, con,...

2. Mang no-ron nhan tao - Convolutional
Neural Network (CNN)

2.1. Gidi thiéu

Convolutional Neural Network 1a mot loai
mang no-ron nhan tao dugc ing dung rat nhiéu
cho hoc sau (Deep learning) trong thi giac may
tinh (Computer Vision) nhu nhan dién anh,
phan loai anh, phan loai déi tuong, nhan dién
guong mit va mot sd ung dung khac trong cac
linh vuc cong nghé thong tin, tin sinh hoc,
robotic, tr dong hda. Ttr mot mang no-ron don
gian vai 16p mang ngudi ta c6 thé tao ra cac
kién trac mang no-ron khac nhau véi do phtc
tap cao to1 hang tram 16p mang.

CNN bao gdm tap cac 16p co ban bao gdm:
Convolution layer + Nonlinear layer, Pooling
layer, Fully connected layer. Cac 16p nay lién
két v&i nhau theo mot thir tw nhat dinh va bo ba
Convolution layer + Nonlinear layer + Pooling
layer co thé duogc lap lai nhiéu lan trong
network. Hinh 1 mé ta mot cdu trac co ban cua
mang CNN dung dé phan loai ddi twong trong
anh[2].

Hinh 1: C4u tric co ban ciia mot mang CNN cho phan loai d6i tugng trong anh
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C6 thé ké dén céc kién tric CNN co ban
nhu: LeNet, AlexNet, ZFNet, VGGNet,
GoogleNet, ResNet, Densenet va cac kién truc
CNN duoc phat trién sau nay véi su hd tro tinh
toan trén cac GPU nhu: R-CNN, Fast-RCNN,
Faster-RCNN, Yolo.

2.2. M nguén mé Darknet

Darknet la mot kién truc mang no-ron ma
ngudn mo duoc viét véi ngdn ngir 1ap trinh C
va CUDA. Pay la ma ngudn dé dang cai dat
nhanh chéng va hd trg tinh toan trén ca CPU
va GPU [3]. Darknet 14 co s& cia kién tric
mang Yolo [4] duoc phat trién boi J. Redmon
(la tac gia chinh cua chudi cac bai bao ndi
tiéng Ve klen tric mang Yolo). Hinh 2 m6 ta
chi tiét cau trac cac 16p mang ctia ma ngudn
Darknet-53 [3] dugc st dung trong qua trinh
daotaohé théng.

3.Trién khai trng dung

3.1. So db hé thong

3.2. Cai ddtva hudn luyén dir liéu

Ung dung duoc trién khai ddo tao va

canh bao qua cac qua trinh sau:

- Thu thadp dir liéu (dataset): Cac hinh anh
vé sung da duoc chi thich toa do chira sing
trong anh theo theo dinh dang (x, y, w, ) trong
d6 (x, ) 13 toa do diém trung tdm, w 1a chiéu
rong va k14 chiéu cao cta hinh chit nhat (box)
chua stng. Dataset ding trong hé thong nay
duogc thu thap tor [5] voi 6.000 hinh anh da
duoc chu thich.

- Dao tao (training) hé thong: Tap anh dau
vao duogc training thong qua Darknet Network.
Muc dich ctua né la lam cho hé théng 6 thé
nhan dang duogc cac loai sung khac nhau va
dinh vi vi tri ciia sung trong cac hinh anh.

- Nhdn dang va canh bdo: V&1 hinh anh
duoc thu thap tir camera, h¢ théng s€ phan tich
dir li€u dya trén nhitng gi da dugc dao tao tu
qua trinh training trudc d6 dé dua ra du doan.
Néu trong anh c6 chtra hinh cac loai sting thi hé
thong s& dua ra canh bao bang tinh hiéu am
thanh thong qua hé thdng loa (speaker).

3.3. Két qud thir nghiém thirc t6

Hinh 2: Darknet-53

Typa Filters Size Output
Convolutional 32 3x3 256 x 256
Convolutional 64 3Ix3/2 128x 128
Corwvolutional 32 1x1
1x| Corvolutional 64 3Ix3
Ressdual 128 x 128
Cornvolutional 128 3x3/2 64 x64
Corvolutional 64 1 x1
2x| Convolutional 128 3 x3
Ressdual 64 » 64
Convolutional 256 3 x3/2 32x32
Corvolutional 128 1x1
8x| Convolutional 256 3Ix3
| Residual 32x 32
Convolutional 512 3Ix3/2 16x 16
Convolutional 256 1x1
8x| Convolutional 512 3x3
Residual 16 x 16
Corvolutional 1024 3x3/2 B8x8
Convolutional 512 1x1
4x| Corvolutional 1024 3 x3
Residual Bx8
Avgpool Global
Connected 1000
Softmax
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Hinh 3: So d6 cau trdc hé théng

Qo
Hﬂ—-@/h

Dataset Training

Chung t6i da tién hanh training hé théng  khoang cach gan. Do chinh xac thu dugc thap
trén dich vu mién phi Google Colab trong 48  khi sir dung cac loai camera c6 do phan giai
gid v&i 10.000 vong lap va tién hanh thir  thip, hinh anh thu dugc md va khoang cach
nghiém véi anh tinh [6], [7] va video thu dugc  anh chup xa hoic bi nhiéu manh.
tir camera giam sat [8]. Két qua thu duoc véi 4.Kétluan
d6 chinh xéc cao voi nhitng camera c6 d0 phan Ung dung da duogc trién khai thir nghiém
gidi cao va nhitng anh thu duogc chét lugng tdt,  trén thuc té v6i cac thao tac don gian da thu

Hinh 4: Hinh dnh sung tU dataset

a- Hinh anh voi do phan giai b- Hinh anh video thu diroc tir camera giam sat
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duoc két qua kha tét.

Uu diém: C6 thé st dung cac thiét bi hién
¢ nhu camera cua laptop hodc camera thuong
dé giam sat, st dung phan mém mi ngudn mo
vanén tang dich vu mién phi Google Colab dé
training hé théng nén tiét kiém duoc nhiéu chi
phi trién khai. C6 thé giam sat va canh bao theo
thoi gian thuc nén sdém ngéan chan céc thiét hai
do tdi pham gay ra, bdo v€ con ngudi va tai san.
Hé théng c6 thé training md rong trén cdc
dataset cuia cac loai vii khi néng khac nhu dao,

Tai liéu tham khio:

1. https://baomoi.com

2. https://www.mathworks.com
3. https://pjreddie.com/darknet

con, gay,... nén tang cuong kha nang canh bao
vadam bdo an toan.

Nhuwoe diém: Két qua nhén dang kém hodc
khong nhan dang dugc hinh anh sung khi
camera thu thdp hinh anh d§ phan giai thap,
anh nhiéu manh (mo, nguoc sang, rung lac,
chong chéo cac vatkhac,...) hodc khoang cach
rat xa. Mot s6 truong hop c6 thé gy canh bao
nham khi camera thu duoc cac hinh anh tuong
tu sung hodc td1 pham s dung dung sung gia m

4. Redmon, J., Farhadi, A.: YOLOvV3: An Incremental Improvement, http://arxiv.org/abs/1804.02767,

(2018).
5. http://ainoodle.tech
6. https://www.range365.com
7. https://www.elfann.com

8. https://www.youtube.com/watch?v=751xcpOe_gU

HUYEN LE THOY HO TRO PHU NU... (7iép theo trang 26)

6.000 con, mdt nam 3 laa, vdi gid ban tir 100-
120 ngan dong/kg. Hop tac xa da xuat ban 108
tan ga thanh pham, doanh thu udc dat 9-10 ty
ddng. Thuc pham ga d6i sach cia HTX duogc
xudt ban cac nha hang, siéu thi 16n trong tinh
vacactinh lan can.

Ngoai nudi ga doi, cac chi trong HTX con
nudi thém lon, bo, ngan, vit dé phat trién kinh té
gia dinh. Nho d6, ngudn thu nhap on dinh, ty 18
ho nghéo giam han. Chi Nguyén Thi Diép, Chu
tich H61 LHPN xa Thai Thuy, huyén Lé Thuy
cho biét: “Trén dia ban xa Thai Thuy c6 rat nhiéu
md hinh phét trién kinh té nhu: M6 hinh néu dau
tram va lam hwong thip, mo hinh chan nudi c4
16¢, ca chinh. Pac biét, m6 hinh HTX chan nuoi
ga ddi Thai Thuy d thu hut lao dong nir trén dia
ban va tang thu nhap cho héi vién phu nitr. Thoi
gian toi, HO1 LHPN xa Thai Thuy s€ tang cuong
cOng tac tuyén truyen van dong, dé nhan rong
md hinh HTX ga ddi Thai Thuy, dong thoi tang
thu nhdp va giam nghéo bén ving”.

M6 hinh HTX di hd tro cho phu nit nong

thon ¢ Thai Thiy phét trién kinh té, ting thu
nhéap. M6 hinh phat trién kinh té tap thé nay
con thit chat tinh doan két, tvong trg 1an nhau
trong cudc song gitra cac thanh vién. Chi Lé
Thi Tra Giang, Chu tich Hoi LHPN huyén L¢
Thuy khang dinh: “Thoi gian t61, huyén hoi s&
phéi hop to chire nhiéu 16p tap hudn vé ky thuat
chan nuoi, trong trot cho chi em, nhét 1a véi cac
t6 hop tac, ddng thoi s& tao diéu kién cho chi
em vay von vu dai qua kénh cua hoi dé dau tu
mo rong co so san xudt HTX clia minh”.

Tur hiéu qua cia md hinh HTX chan nudi
ga d6i ciia phu nit xa Thai Thity, ¢6 thé khang
dinh, m6 hinh HTX do phu nir lam chu la
hudng hoat dong hiéu qua trong muc ti€u phat
trién kinh té cua dia phuong. Qua do, gop phan
nang cao doi séng vat chat, tinh than ctia can
bd, hoi vién phu nit, giup chi em tung budc
nang cao vi thé ngudi phu nir trong gia dinh va
ngoai xa hodi, gop phén tich cuc thuc hién muc
tiéu phat trién kinh té, giam ngheo, xdy dung
ndng thon mai, d6 thi vin minh m
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