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Tém tit:

Mang no ron hoc sdau dwoc ung dung trong nhan dién hinh danh, nhan dién giong noi, xir [y ngon ngir
tw nhién. Hién nay rdt nhiéu cdc bai todn nhén dang sir dung mang no ron hoc sdu, vi né cé thé gidi quyét
cdc bai todn véi sé heong 1om cdc bién, tham s6 kich thuée dau vao I6n véi hiéu ndng ciing nhw dé chinh
xdc viegt tréi so voi cac phiwong phdp phén I6p truyén thong, xdy dwng nhitng hé thong théng minh véi
do chinh xdc cao. Trong bai bao nay, cdc tac gia nghién curu mang no ron hoc sau (CNN - Convolutional
Neural Network)[1] cho bdi todn phdt hién lita ciing nhw khéi bang viéc xie li die liéu tir camera gidm sdt

nham phat hién, canh bdo chdy rirg.

Tir khoa: Mang no ron hoc sau, mang no ron tich chdp, phat hién chay ring.

1. Gioi thiéu

Hoa hoan giy ra nhimg thiét hai rit nghiém
trong nhu phé hoai co so vt chét, thiéu rui cac nha
dan, khu rimg chi trong mét thoi gian ngén. Khong
nhitng thé, hoa hoan con gdy ra nhiéu thiét hai vé
nguoi, hily hoai méi trudng séng ciia con ngudi
va sinh vat, gdy 6 nhiém méi truong. .., néu khong
duoc kiém soat kip thoi thi hdu qua rat nang né.
Vi véy, viéc phong chdng hoa hoan dong mot vai
tro hét stc quan trong va ludn duoc chi trong. Tuy
nhién, viéc phong chéng hoa hoan 1a mot cong viée
hét strc kho khan vi nguyén nhan phat sinh ctia hoa
hoan 1 rat nhiéu va kho doan trudc. Dé giai quyét
van dé nay thi viéc phat hién chay sém, co bién
phap kip thoi tng phé dugc xem 14 kha thi nhét.

Véi sy phat trién nhanh chéng ciia cong nghé,
nhiéu hé théng da ra doi dé dua ra canh bao sém cho
chay rimg. C6 thé ké dén nhu: hé théng canh bio
chay rung nho cam bién (cam bién nhiét do, cam
bién khoi ...); hé thong canh bao chay rimg thong
qua vé tinh; hé thdng canh bao chay ring phat hién
qua video, hinh anh tir camera quan trac. Tuy nhién,
qua thuc té sir dung thi hé thdng dung phuong phap
phan tich video mang lai nhidu wu diém va chinh
xac hon. Vi mét camera cd dd phan giai tdt, hoan
toan co thé giam sat duge mot ving rimg rong 16n
v6i d6 chinh x4c cao. Trong khi d6, hé thong dung
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cam bién c6 nhugc diém 1a ving giam sat rat nho,
va van dé niang lugng cung cap cho cc nit cam bién
cling nhu tudi tho cua cac niit nay bi anh huéng rat
nhiéu boi méi truong va diéu kién dia 1i. Do do, do
chinh x4c ctia h¢ thong dung cam bién ciing khong
cao. D6i v6i hé théng canh bao dung vé tinh thi ¢6
thé bao quat ving rong, tuy nhién lai c6 mét s6 han
ché nhu: d6 phan giai ciia anh khong cao; thoi gian
thuc khong duoc dap ung, chi phi cao; anh hudng
ctia thoi tiét 1am giam do chinh xac. Vay nén ding
xur li video hinh anh dugc xem la mot hé théng tdi
vu cho dén thoi diém nay.

CNN Ia mét trong nhiing mé hinh mang no
ron hoc sau phé bién nhat hién nay [1,3], c6 kha
nang nhan dang va phéan loai hinh anh véi d6 chinh
xac rat cao, tham chi con t6t hon con ngudi trong
nhiéu truong hop. Mo hinh nay di va dang dugc
phat trién, tng dung vao cac hé théng xur 1y anh
16n ctia Facebook, Google hay Amazon... cho céic
muc dich khac nhau, nhu cac thuat toan gén thé tu
dong, tim kiém anh hodc goi y san phdm cho nguoi
tiéu dung.

Su ra doi ctia mang CNN la dua trén y tudng
cai tién cach thirc cac mang no ron nhén tao truyén
thong [4-7] hoc thong tin trong anh. Do sir dung
cac lién két day du giira cac diém anh vao node, cac
mang no ron nhan tao truyén thing (Feedforward
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Neural Network) bi han ché rat nhiéu boi kich
thudc cua anh, anh cang 16n thi sb lwong lién két
cang ting nhanh, kéo theo sy bung nd khdi luong
tinh toan. Ngoai ra, sy lién két ddy du nay ciing 13 sy
du thira v&i mdi bue anh, cac thong tin chu yéu thé
hién qua su phu thudc giira cac diém anh véi nhiing
diém xung quanh né ma khong quan tdm nhiéu dén
c4c diém anh & cach xa nhau. Mang CNN vdi kién
trac thay doi, co kha ning xay dung lién két chi sir
dung mot phﬁn cuc bo trong anh két ndi dén node
trong 16p tiép theo thay vi toan bd anh nhu trong
mang no ron truyén théng.

Trong bai viét nay, ching toi nghién ctru vé
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mang CNN [8-10] st dung md hinh VGG16 ing
dung trong viéc xdy dung hé théng nhan dang va
phat hién chay tu dong tr camera [11-15].

2.  Mang no ron CNN - VGGI16
2.1. Kién triic mang CNN

Hinh 1 trinh bay m6t kién trac mang CNN, cac
16p co ban trong mot mang CNN bao gdm: 16p tich
chap (Convolutional); 16p kich hoat phi tuyén ReLU
(Rectified Linear Unit); 16p ldy mau (Pooling); 16p
két nbi ddy du (Fully Connected) dugc thay dbi vé
sO luong va cach sap xép dé tao ra cac mo hinh huan
luyén phu hgp cho tirng bai toan khac nhau.
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Cdc lop tich chap (Convolutional), kich hoat phi

tuyén ReLU va ldy mau (Pooling)

Cdc I6p két néi day & Phan logi

(Fully Connected)

Hinh 1. Kién triic co ban ciia mét mang CNN.

- L6p tich chap: day 1a thanh phan quan trong
nhét trong mang CNN, thé hién su lién két cuc bod
thay vi két ndi toan bo cac diém anh. Céac lién két
cuc b dugc tinh toan bang phép tich chap giita cac
gia tri diém anh trong mdt vung anh cuc b vdi cac
b0 loc filters co kich thudc nho.

Trong Hinh 2 (a), bd loc dugc st dung la mot
ma tran cd kich thudce 3x3, b loc nay dich chuyén
lan luot qua ting ving anh dén khi hoan thanh quét
toan bd birc anh, tao ra mot birc anh méi cd kich
thudce nho hon hodc bang véi kich thude anh dau
vao. Kich thuéc nay duoc quyét dinh tiiy theo kich

B4 loc tich chip
Gld trj diém anh méi
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Hinh 2. (a) B¢ loc tich chdp dwoc sir dung trén ma trdn diém anh. (b) Phurong thirc Avarage Pooling va
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thudc cac khoang tring dugc thém ¢ vién birc anh
gbc va duoc tinh theo cong thirc sau:
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Trong do:

O: kich thudc anh diu ra;

i+ kich thudc anh dau vao;

p: kich thude khoang tring phia ngoai vién
ctia anh gdc;

k: kich thudc bo loc;

s: budc truot cua bo loc.
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Nhu véy, sau khi dua mot bic anh dau vao
cho 16p tich chap nhan dugc Kkét qua dAu ra 1a mot
loat anh tuong ung véi cac bo loc da dugc sir dung
dé thyuc hién phép tich chap. Cac trong sb cua cic
bo loc nay dugc khai tao ngau nhién trong lan dau
tién va s& duoc cap nhat trong qua trinh huan luyén.

- Lop kich hoat phi tuyén ReLU: dugc xdy
dung dé dam bao tinh phi tuyén cia mé hinh huin
luyén sau khi da thuc hién mot loat cac phép tinh
toan tuyén tinh qua cac 16p tich chap. Lop kich hoat
phi tuyén st dung cac ham kich hoat phi tuyén nhu
ReLU hoac sigmoid, tanh... dé giéi han pham vi
bién do cho phép cua gia tri dau ra. Trong sd cac
ham kich hoat nay, ham ReLU dugc chon do cai dat
don gian, tde do xir ly nhanh ma van dam bao duoc
tinh toan hiéu qua. Phép tinh toan cua ham ReLU
chi don gian 1a chuyén tit ca cac gia tri am thanh
gia tri 0.

Lop ReLU dugc ap dung ngay phia sau 16p
tich chap, véi d4u ra 12 mot anh méi ¢6 kich thude
gidng véi anh dau vao, cic gia tri diém anh ciing
hoan toan twong tu trir cac gia tri am da bi loai bo.

f(x) =max(0, x) ()

- Lop lay mau: duge dit sau 16p tich chap va
16p ReLU dé lam giam kich thudc anh dau ra trong
khi van giir dugc cac thong tin quan trong cua anh
dau vao. Viéc giam kich thude dir lidu c6 tac dung
lam giam dugc s6 lwong tham sé ciing nhu ting
hiéu qua tinh toan. Lép 1y mau ciing sir dung mot
ctra sO trugt dé quét toan b cac ving trong anh nhu
16p tich chap, va thuc hién phép lay mau thay vi
phép tich chap, s& chon luu lai mot gia tri duy nhat
dai dién cho toan bo thong tin ctia vung anh do6.

Hinh 2 (b) thé hién cac phwong thirc 1y mau
thuong dugc st dung nhat hién nay, d6 la Max
Pooling (lay gi4 tri diém anh 16n nhat) va Avarage

Pooling (liy gi4 tri trung binh cua cac diém anh
trong vung anh cuc bo).

Nhu vay, voi mdi anh déu vao dugce dua qua
léy mau s& thu duge mot anh dau ra tuong ung, cd
kich thude giam xudng dang ké nhung van giit duoc
céc dac trung can thiét cho qua trinh tinh toan va
nhén dang.

- L6p két ndi ddy du: duoc thiét ké twong tu
nhu trong mang no ron truyén thong, tat ca cac diém
anh duoc két nbi ddy du véi node trong 16p tiép
theo.

So v6i mang no ron truyén thong [4], cac anh
dau vao cua 16p nay da cé kich thude duge giam
b6t rat nhidu, dong thoi van dam bao céc thong tin
quan trong cua anh cho viéc nhan dang, do vay viéc
tinh toan nhan dang sir dung mo hinh truyén thing
dad khong con phire tap va ton nhiéu thoi gian nhu
trong mang no ron truyén théng.

2.2. Xay dung mo6 hinh mang

Hinh 3 trinh bay mét ciu tric VGG16 [1,3]
ung dung vao bai toan phat hién chay rung tur
camera giam sat.

Tong tham sb trong md hinh 1a 138.357.544,
cac tham s6 va bd nh¢ trong mdi 16p ctia mé hinh
mang, nhu sau:

* Anh ddu vao:

Déau vao: anh véi kich thude 224x224x3 =
150K (3 twong ung vdi 3 mau: do, xanh luc, xanh
lam trong h¢ mau RGB thong thuong).

* Lép 1 (Tich chap):

- S6 b6 loc: 64

- Kich thudc bo loc: 3x3x64

- B0 nho: 224x224x64 = 3,2M

- S6 lugng tham sb: (3x3x3)x64 = 1.728

3x3 conv, 128
3x3 conv, 256
3x3 conwv, 256
3x3 conv, 256 |

Input

Size:224
Sizes112

Size56

3x3 conv, 512
3x3 conv, 512
3x3 conv, 512

Size:28 |
Size:ld
Size:?

Hinh 3. Kién triic mang VGGI6.
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* Lép 2 (Tich chap):

- Ddu vao: 224x224x64

- S6 bo loc: 64

- Kich thudc bo loc: 3x3x64

- B6 nho: 224x224x64 = 3,2M

- S6 lugng tham sb: (3x3x64)x64 = 36.864
* Ldp chuyén tiép sang I6p 3 (Liy mau):

- Kich thude = (2,2)

- Khoang cach thay d6i =2

- Kich thudc dém =0

- B nho: 112x112x64 = 800K

Kich thudc dau ra cua dir liéu giam 1/2 tir
(224x224x3) xubng (112x112x3), va chidu sdu
duoc gilr nguyén
* Lop 3 (Tich chap):

- Pau vao: 112x112x3

-S4 b6 loc: 128

- Kich thudce b loc: 3x3x128

- Bo nho: 112x112x128 = 1,6M

- S6 luong tham sb: (3x3x64)x128=73.728
* Lop 4 (Tich chap):

- Pau vao: 112x112x3

-S4 b6 loc: 128

- Kich thudce b loc: 3x3x128

- Bo nho: 112x112x128 = 1,6M

- S6 lwong tham sb: (3x3x128)x128 = 147.456
* Ldp chuyén tiép sang Iop 5 (Liy mau):

- Kich thuée = (2,2)

- Khoang cach thay déi =2

- Kich thudc dém =0

- B4 nhd: 56x56x128 = 400K

Kich thudc dau ra cua dir liéu giam 1/2 tir
(112x112 x3) xubng (56x56x3), va chiéu sau dugc
gilr nguyén
*Ldp 5 (Tich chap):

- Pau vao: 56x56x3

- S6 b6 loc: 256

- Kich thudc bo loc: 3x3x256

- B§ nhd: 56x56x256 = 800K

- S6 lwong tham sb: (3x3x128)x256 = 294.912
*Ldp 6 (Tich chap):

- Pau vao: 56x56x3

- S6 b6 loc: 256

- Kich thudc bo loc: 3x3x256

- B§ nhd: 56x56x256 = 800K

- S6 lwong tham sb: (3x3x256)x256 = 589.824
* Lop 7 (Tich chap):
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- Dau vao: 56x56x3

- S6 b6 loc: 256

- Kich thudce bo loc: 3x3x256

- B0 nho: 56x56x256 = 800K

- S6 lwong tham sé: (3x3x256)x256 = 589.824
* Ldp chuyén tiép sang lop 8 (Liy mau):

- Kich thuéc = (2,2)

- Khoang céach thay ddi =2

- Kich thudc dém =0

- BO nhd: 28x28x256 = 200K

Kich thudc dau ra cua dir liéu giam 1/2 tir
(56x56 x3) xubng (28x28x3), va chiéu sau dugc
gilr nguyén
* Lop 8 (Tich chap):

- Pau vao: 28x28x3

-S6 b6 loc: 512

- Kich thudc bo loc: 3x3x512

- B§ nho: 28x28x512 = 400K

- S6 lugng tham sé: (3x3x256)x512=1.179.648
* Lop 9 (Tich chap):

- Pau vao: 28x28x3

-S6 b6 loc: 512

- Kich thudc bo loc: 3x3x512

- B§ nho: 28x28x512 = 400K

- S6 lugng tham sé: (3x3x512)x512=2.359.296
* Lop 10 (Tich chap):

- Pau vao: 28x28x3

-S6 b6 loc: 512

- Kich thudc bo loc: 3x3x512

- B9 nho: 28x28x512 = 400K

- S6 lugng tham sé: (3x3x512)x512=2.359.296
* Ldp chuyén tiép sang 16p 11 (Liy mau):

- Kich thudce = (2,2)

- Khoang céach thay doi =2

- Kich thudc dém =0

- B§ nho: 14x4x512 = 100K

Kich thudc dau ra cia dir liéu giam 1/2 tir
(28x28x3) xudng (14x14x3), va chiéu su duogc giit
nguyén
* Lop 11 (Tich chap):

- Dau vao: 14x14x3

-S6 b6 loc: 512

- Kich thudc bo loc: 3x3x512

- B9 nho: 14x14x512 = 100K

- Sé lugng tham s6: (3x3x512)x512=2.359.296
* Lép 12 (Tich chap):

- Diu vao: 14x14x3
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-S6 b6 loc: 512

- Kich thude bo loc: 3x3x512

- Bo nhd: 14x14x512 = 100K

- S6 lugng tham sé: (3x3x512)x512=2.359.296
* Lop 13 (Tich chap):

- Pau vao: 14x14x3

-S6 b6 loc: 512

- Kich thudc bd loc: 3x3x512

- Bo nhé: 14x14x512 = 100K

- S6 lugng tham sé: (3x3x512)x512=2.359.296
* Ldp chuyén tiép sang ldp 14 (Liy miu):

- Kich thude = (2,2)

- Khoang céach thay doi =2

- Kich thudc dém =0

- B0 nhd: 7x7x512 = 25K

Kich thudc dau ra cua dir liéu giam 1/2 tir
(14x14 x3) xudng (7x7x3), va chiéu sau dugc giit
nguyén
* Lp 14 (Két ndi day du):

- Pau vao: 1x1x4.096

- Bo nhé: 4096K

- S6 lugng tham s6: 7x7x512x4096 = 102.760.448
* Ldp 15 (Két nbi day du):

- Pau vao: 1x1x4096

- Bo nhé: 4096K

-S6 lwong tham s6: 4.096 x 4.096=16.777.216
* Lap 16 (Két ndi day du):

- Pau vao: 1x1x4.096

- Bo nhé: 1000K

- S lugng tham s6: 4.096x1.000 = 4.096.000.

2.3. Hoc chuyén giao va tinh chinh mé hinh huin
luyén [2]

La qua trinh khai thac, tai st dung cac tri thic
da duoc hoc bdi mot mod hinh hudn luyén trude do6
vao giai quyét mot bai toan méi ma khong phai
xdy dung mo hinh huin luyén khac tir dau. Hién
nay, phuong phap phd bién thuong dwoc 4p dung
khi hun luyén mo hinh véi mét bo co so dir licu
(CSDL) tuwong d6i nho 14 sir dung hoc chuyén giao
dé tan dung mot mang da duogc huén luyén trudec.

CNN di duoc huan luyén trude d6 voi bo dir
lidu rat 16n nhu ImageNet (1,2 tridu anh véi 1.000
nhin danh diu). Phuong phép nay sir dung mang
CNN theo hai cach chinh nhu sau:

Cach I: Mang CNN nay chi duoc st dung
nhu mot bo trich chon déc trung cho bd CSDL huén
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luyén méi, bang cach thay thé cac 16p két ndi day
du & cudi mé hinh mang va giit ¢b dinh cac tham sb
cho toan b cac 16p con lai cia m6 hinh. Thyc hién
t6i uu, tinh chinh (Fine-Tune) mot vai hodc tat ca
cac 16p trong mo6 hinh mang.

Cdach 2: Viéc tai st dung mang CNN la dua
trén cac dic trung dugc hoc trong cac 16p dau cua
mang 14 cac dic trung chung nhét v6i phan 16n bai
toan (vi du dac trung vé canh, hinh khdi hay cac
khdi mau khoi, dam chay, 14 cdy,...). Cac 16p sau d6
cua mang CNN s€ nang din do cu thé, riéng biét cia
céc chi tiét phuc vu cho bai todn nhan dang can giai
quyét. Do d6, hoan toan co thé tai str dung lai cac 1op
d4u cia mang CNN ma khong phai mat nhiéu thoi
gian va cong strc huan luyén mé hinh mang tir dau.

C6 2 logi hoc chuyén giao:

Feature Extractor: sau khi 1dy ra cac dic diém
(khoi, Itra, canh, 1a...) cua anh béng viéc st dung
ConvNet cta md hinh dugc huin luyén trudc, s€
ding phan loai tuyén tinh (Linear SVM, Softmax
Classifier...) ¢ phan loai anh.

Fine-Tuning: sau khi lay ra cac dic diém cua anh
bé‘mg viéc sir dung CNN ctia mo6 hinh dugc huin luyén
trude, thi s& coi day 1a dau vao cia CNN moi bang
cach thém cac 16p tich chap va 16p két nbi day du.

3. Huén luyén mang

* Ngudn dir liéu dung huén luyén mé hinh thir

nghiém duoc thu thap trén Internet:

- Téng s6 mau anh chay: 5000

- Téng s6 mau anh khoi: 2000

* Khoi tao cac thong s6 dé huin luyén mang,
dugc thiét 1ap nhu trong Bang 1
* Tham s6 huén luyén mang

- Téc do hoc: 0,00005

-Hé sb quan tinh: 0,09

- Sai s6 cuc tiéu: 0,00001

- S 14n hoc téi da: 2000 vong

* Huén luyén mang;

Méi trudng dwoc sir dung dé hudn luyén mo
hinh nhan dang la Windows Server 2012, ngén ngi
Python phién ban 3.7.1 véi framework dung cho
huén luyén moé hinh la Caffe, card dd hoa Nvidia
Quadro P2200, trong khoang 5 ngay huin luyén.

Huén luyén mang: liy 80% mau dir liéu dé
huén luyén mang, két qua huén luyén thé hién & Hinh
4 véi sai s6 MSE 14 0,002 qua 2000 vong huan luyén.
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(@ Hufin luyén mang P
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Hinh 4. Dé thi 16i hudn luyén voi mau dir liéu

* Kiém tra hoat dong cia mang: 15y 20% mau  la 0.0407566, két qua nay duoc thé hién trén dd thi
dit liéu con lai dé kiém tra mang vai cac bo trong s6  kiém tra hoat dong cta mang trong Hinh 5 va do
da dugc huan luyén, két qua kiém tra v6i 16i MSE  chinh xé4c ctia md hinh trong Hinh 6.
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Hinh 5. Do thi 16i kiém tra
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Hinh 6. Dé thi kiém tra do chinh xdc ciia mé hinh

4. 4. Két qua phat hién chay rirng bing mé hinh
VGG16

Dir liéu video thir nghiém dung dé phat
hién chay, dugc lay trén Youtobe (d6 phan giai
1902x1080). Két qua thar nghiém mé hinh duoc
trinh bay trong Bang 1.
Bang 1. Két qua thir nghiém phat hién chay tir tép

video

Tén anh ket o Tu tép | Do chinh

Id qua Thoi gian video | xac (%)
Chay 09-04- | 11:15:30 | Video | 98,18
2020-11-15- Chay _

240 | 30.jpg Rung 1
Chay 09-04- | 11:15:31 | Video_ | 97,45
2020-11-15- Chay

241 |31.jprg Rung_1
Chay 09-04- | 11:15:32 | Video_ | 96,95
2020-11-15- Chay _

242 |32.jpg Rung_1
Chay 09-04- | 11:15:33 | Video_ | 9823
2020-11-15- Chay

243 |33.jrg Rung_1
Chay 09-04- | 11:15:36 | Video | 98.22
2020-11-15- Chay _

244 | 36.jpg Rung_1
Chay 09-04- | 11:15:37 | Video_ | 99.63
2020-11-15- Chay

245 |37.jpg Rung 1
Chay 09-04- | 11:15:39 | Video_ | 97.72
2020-11-15- Chay

246 | 39-9pg Rung_1
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5. Két luan

Mo hinh mang VGG16 véi kién tric thay doi,
kha niang xay dyng lién két chi st dung mot phan
cuc bo trong anh két nbi dén node trong 16p tiép
theo thay vi toan by anh nhu trong mang no ron
truyén thang, 1am ting kha ning xir 1y va dat ty 1¢
cao trong phan loai anh.

Do chinh x4c phat hién ctia mang trong diéu
kién ly tuong da dat hodc vugt qua kha nang phat
hién cta con nguoi. Tuy nhién, do cac yéu té khac
nhau nhu dnh sang, thoi tiét, 1am giam do chinh xac
cua qua trinh nhan dang va phat hién chay. Trong
thoi gian tdi, cac tac gia s€ tap trung vao vi¢c xay
dung va bd sung cac tap thudc tinh dé nang cao do
chinh x4ac ctia qua trinh phat hién chay.

Tir nhitng két qua da thir nghiém cua mé hinh
cho thay, ¢ thé xay dung cac tmg dung dya trén
phan loai va canh bao chay, nhu: hé thong canh bao
chay trong cac khu cong nghiép, nha kho, va cac h¢
thng canh bao chay rimg.

Loi cAm on

Nghién ctru nay dugc tai trg boi dé tai:
“Nghién ctru, img dung cong nghé cao nham nang
cao hiéu qua quan 1y va phat trién bén viing Khu di
tich lich st Quéc gia dac biét bén Hung”, ma sb:
DTPL.CN-35/17.

Journal of Science and Technology



ISSN 2354-0575

Tai liéu tham khao
[1]. Poan Hong Quang, Lé Hong Minh, Thai Doin Nguyén, “Nhan dang khuén mit trong video bang
mang no ron tich chap”. Tap chi Khoa hoc va Cong nghé Viét Nam, Bo Khoa hoc va Cong nghé,
62(1), tr. 8-12, 1.2020.
[2]. Poan Hong Quang, Lé Hong Minh, “Hoc chuyén giao va tinh chinh mo hinh mang no ron hoc
sdu tmg dung trong nhan dang khudén mat”. Héi thao “Ung dung cong nghé cao trong phdt trién kinh
16 - xd hoi”, Vién Ung dung Cong nghé, Bo Khoa hoc va Cong nghé, tr. 50-61, 2019.
[3]. Poan Hong Quang, Nguyén Huy Cong, “Phan loai hoa qua bang mang no ron hoc sau”. Hgi thao
“Ung dung cong nghé cao trong phdt trién kinh té - xi hoi”, Vién Ung dung Cong nghé, Bo Khoa
hoc va Cong nghgé, tr. 132-142, 2019.
[4]. Doan Hong Quang, Lé Hong Minh, Chu Anh Tuén, “Nhan dang ban tay biang mang no ron nhin
tao”. Tuyén tdp bdo cdo Dién dan “Péi méi - Chia khéa cho sw phat trién bén vieng”, Vién Ung dung
Cong nghé¢, B6 Khoa hoc va Cong nghé, tr. 70-79, 2015.
[5]. Poan Hong Quang, Lé Hong Minh, “Dung RENN két hop khtr mua va khir xu huéng dé du béo
chi sb gia vang trén thi truong”, Tuyén tdp bdo cdo Dién dan “Péi moi - Chia khéa cho suw phat trién
bén vikng”, Vién Ung dung Cong nghé, B6 Khoa hoc va Cong nghé , tr. 126-136, 2014.
[6]. Nguyén Quang Hoan, Poan Hong Quang, “Duy béo chi s gia chimg khoan bang RENN”. Tap chi
Khoa hoc va Cong nghé, Truong Pai hoc Su pham K¥ thuat Hung Yén, 1, tr. 52-56, 2014.
[7]. Nguyén Quang Hoan, Duong Thu Trang, Poan Hong Quang, “Du bao sé hoc sinh nhép truong
bang mang no ron nhan tao”. Tap chi Khoa hoc va Céng nghé, Trudng Pai hoc Su pham K§ thuat
Hung Yén, 18, tr.1-8, 2018.
[8]. A. Canziani, A. Paszke and E. Culurciello, “An Analysis of Deep neural network models for
Practical applications”, arXiv preprint arXiv:1605.07678.ss, 2016.
[9]. Y. Jia, E. Shelhamer, J. Donahue, S. Karayev, J. Long, R. Girshick, S. Guadarrama, T. Darrell
Caffe (2014), “Convolutional Architecture for Fast Feature”, Embedding arXiv:1408.5093.
[10].Y. Sun, X. Wang, and X. Tang (2014), “Deep Learning Face Representation by Joint Identification-
Verification”, CoRR, abs/1406.4773.
[11]. P. Piccinini, S. Calderara, and R. Cucchiara, “Reliable Smoke Detection System in the Domains
of Image Energy and Color”, 15th International Conf. Image Processing, pp. 1376-1379, 2008.
[12]. B. U Toreyin, Y. Dedeoglu, and A. E. Cetin, “Wavelet Based Realtime Smoke Detection in
Video”. Signal Processing: Image Comm. EURASIP, vol. 20, pp. 255-256, 2005.
[13]. D. K. Kim and Y. F. Wang, “Smoke Detection in Video”. WRI World Congress on Computer
Science and Information Engineering, pp. 759763, 2009.
[14]. R. Yasmin, “Detection of Smoke Propagation Direction Using Color Video Sequences”,
International J. Soft Computing, vol. 4, no. 1, pp. 45-48, 2009.
[15]. D. Krstinic, D. Stipanicev, and T. Jakovcevic, “Histogram-Based Smoke Segmentation in Forest
Fire Fetection System”, Inform. Technol. and Control, no. 38, vol. 3, pp.237-244, 2009.

DETECT FOREST FIRES USING DEEP LEARNING, BASED ON SMOKE AND FIRE
RECEIVED FROM SURVEILLANCE CAMERA

Abstract:

Deep learning is applied in image recognition, vocal recognition and natural language processing.
Nowadays, a variety of applications in recognition are using Deep learning since it can work with an
enormous number of parameters, variables and input size while having outstanding performance and
precision in comparison with classical methods. In this paper, the authors do research on deep neural
network (CNN - Convolutional Neural Network) [1] for detecting fire and smoke by analyzing data from
surveillance cameras in order to early detecting and warning forest fire.

Keywords: Deep Learning, Convolutional Neural Network, Forest Fire Detection.
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