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TOM TAT
Chay rimg c6 thé gy ra nhitng ton hai nghiém trong dén tai san va doi séng con ngudi,
thue vat, dong vat, hé sinh thai va moi truong. Do bién d6i khi hau ciing nhu cic hoat dong cia
con nguoi, chay rimg da tang dén mirc bao dong ¢ Viét Nam. Dy béo nguy co chay rimng 1a mot
yéu t6 quan trong trong phong chdy, chira chay ring. Trong bai bao nay, ching tdi phat trién
mot md hinh mang no ron truyen thang sau cho bai toan danh gia, phan vung nguy co chay
rimg cua tinh Lam Pdng. Cac yéu té dau vao bao gdm do doc, hudng doc, do cao, hién trang
str dung dat, chi s6 thuc vat NDVI, khoang cach téi dudng giao thong, khoang cach t6i khu dan
cu, nhiét do, tdc do gi6 va luong mua. Thuc nghiém cho théy mo hinh nay cho két qua rat tt
trén nhiéu tiéu chi danh gia va so vdi cac k¥ thuat hoc may khac. M6 hinh sau khi xay dung
dugc st dung dé tinh chi sé va phan viing nguy co chay rimg cho ving nghién ciru.

Tir khéa: mang no ron truyén thang, hoc sau, hoc mdy, chay rimg, Lam Pong
1. GIOI THIEU

Céc phuong phap du bao nguy co chay rimg ¢ nudc ta hién nay chi yéu dua trén cac mo
hinh truyén thong, vi du nhu dua trén chi sb tong hop P cua Nesterov hodc co cai tién dé phu
hop voi dleu kién Viét Nam (Hung, 2004). C6 thé thay rang, cic phuong phap nay da bo qua
nhiéu yéu t6 dau vao quan trong cho bai toan du bao nguy co chay rung nhu cac chi s6 tham
thuc vat, khoang cach toi duong giao thong ... 1a nhiing yéu té da duoc chimg minh ¢ kha ning
du bao nguy co chay rimg cao (Bui, et al., 2017). Thach va nnk (2017) di thanh 1ap ban do
nguy co chay rung cho tinh Son La bang cach sur dung phuong phap phan tich thu bac (AHP)
dé xac dinh trong s cua cac yéu td dau vao.

Trén thé gidi, cac phuwong phap thong ké da dugc str dung cho nghién ctru chay rimg do
tinh chit ngau nhién ¢ hitu cua hién tuong chay rimg (Taylor, et al., 2013). Tuy nhién, voi Cac
bai toan c6 khéi lugng dir lidu 16n, d6 chinh xéac dy bao ctia cic mod hinh thong ké van con han
ché (Bui, et al., 2017). Gan day, cac md hinh hoc may da duoc dé xuét do chung lam viéce t6t
hon véi dir heu 16n, ¢6 nhiéu dau vao. Nhin chung, d¢ chinh xac ctia cac mo hinh hoc may 1a
t6t hon cac mo hinh théng ké (Bui, et al., 2017). Hoc sau, mdt nhanh nghién ctru cua hoc may
dua trén mang no ron nhén tao, dang tr¢ thanh mot trong nhirng cong cy cbt 161 ctia Cude cach
mang cong nghiép 4.0. O nudce ta hién nay, viéc phat trién cac mo hinh du bao nguy co chay
rumg sir dung cac k§ thuat hoc may hién dai, dic biét 1a hoc sau, con chwa nhidu. Vi vay, trong
nghién ctru nay, ching toi s€ xay dung mdt mo hinh mang no ron sau cho du bao nguy co chay
rimg tai Lam Dong, gop phan chimg minh tinh hiéu qua cta viéc ap dung cac mo hinh hoc may
noéi chung va hoc sdu noi riéng cho bai toan danh gia nguy co chay ring tai Viét Nam.

2. PHUONG PHAP
2.1. Thu thap dir li¢u

Trong (Bui et al., 2017), cac tac gia da xay dung mo hinh hoc may PSO-NF danh gia nguy
co chay rung cho tmh Lam Dong va cong bd két qua trén mot tap chi qudc té ¢6 uy tin. Do muc
tiéu cua nghién ctru nay la chirng minh tinh hiéu qua cta viéc stt dung md hinh hoc sau trong
danh gia nguy co chay rimg tai Viét Nam va dé tién cho viéc so sanh danh gia v6i cac mé hinh
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khéc, ching t6i da stir dung bo dit liéu ctia nghién ctru néi trén trong bai bao nay. Dit liéu ¢ dinh
dang raster ciia ArcGIS. Déu vao ctia mo hinh bao gém 10 yéu t6: D6 dbc, hudng dbc, d6 cao,
hién trang st dung dt, chi s6 thuc vat NDVI, khoang cach toi duong giao thong, khoang cach
to1 khu déan cu, nhiét do, tbc do gio va luong mua. Bo dir li¢u huén luyén va kiém tra mo hinh
bao gom 1080 mau (dlem/O), trong d6 756 mau duoc su dung dé huén luyén, 324 mau con lai
dung dé kiém tra, danh gia md hinh va sb cac diém chay ring va khong chay 13 bang nhau.

2.2. Thiét ké kién tric md hinh

M6 hinh gém nhiéu no ron nhén tao duogc to chirc thanh cac ting: 01 tang vao, 01 tang ra
va mot hodc nhiéu tﬁng in (Goodfellow, et al., 2016). Do bai toan ¢ day la hoc c6 giam sat véi
dit liéu du vao 1a mot vec to kich thuée ¢ dinh nén mang no ron truyén théng (déu ra cia mot
tang 1a dau vao cua tang ké tiép) nhiéu tdng an 13 mot mo hinh thich hop. D liéu huan
luyén/kiém tra md hinh ¢ thé duoc xem nhu 14 mot phan phdi xac sut Bernoulli cua dit liéu
dau vao, chi nhan hai gia tri 0 (16p khong chay/am) hoac 1 (16p chdy/dwong). Mo hinh dugc
thiét ké v6i nhimg lya chon sau: Q) Tang dau ra: Do ta xem dir liéu nhur mot phan phéi xac suit
Bernoulli, 01 no ron & tang dau ra v6i ham kich hoat sigmoid dugc sir dung, gié tri dau ra du
bao xac sudt mau di lidu roi vao 16p chay. Pau ra sigmoid thudng dugce st dung két hop véi
ham mat mat (sai s6) binary cross-entropy. Ham mat méat ndy do khoang cach giira phan phéi
xéc suat cta di liéu huin luyen/klem tra va cua mo hinh. Khoang cach gitra hai phan phdi nhod
dong nghia v6i viée hai phan phéi @6 rat gan nhau va mo hinh khop t6t voi dir lidu; (i) Cac
tang an: Ham kich hoat SlngId va tanh thuong dugc str dung nhiéu cho cac no ron an trong
qua khir vi c6 dao ham rat dep. Nhimg nam gén day, ham ReLU dugc str dung rong rai vi tinh
don gian, giup cho viéc huan luyén C4c mang no ron sau nhanh hon rat nhiéu. Khi s ting an
va s6 no ron ctia mdi ting an tang 1en, kha nang biéu dién (khép véi) dir liéu huin luyén cia
MO hinh tang lén. Tuy nhién, diéu nay co6 thé 1am mé hinh tré nén qua khép (overfitting), nghia
1a ham mat mat dat gia tri rat nho trén tap huan luyén nhung lai cao trén tap kiém tra (kha ning
tong quat hoa kém). Nguoc lai, m6 hinh c6 thé khop kém (underfitting) voi véi dit liéu, nghia
1a ¢o sai s6 cao trén ca tap huan luyén va kiém tra. Qua trinh thlet ké thuong 1a qua trinh thu
nghiém va theo ddi sai s6. O bai toan nay, do so dau vao va s6 luong miu hudn luyén khong
qua 16n, chling toi da thir nghiém va chon c6 3 tang 4n véi s no ron twong tmg 1a 20, 10 va 5.

2.3. Chon thut toan huan luyén md hinh

Quaé trinh huan luyén diéu chinh trong sd két ndi gitta céc no ron dé mé hinh khép véi dix
liéu huén luyén. Phuong phép pho bién nhét dugc dung la Gradient Descent (GD). Dé ap dung
GD, ta can tinh duoc gradient cia ham méat mat theo tirng ma tran trong sd. Phuong phap duoc
dung de tinh gradient la lan truyén nguoc (backpropagation), tinh gradient nguoc tur tang cudi
dén tang dau tién. DSi voi mang no ron truyén thang, cac thudt toan cap nhat t6i uu thuong
duoc dung 1a SGD, RMSprop va Adam. Viéc cap nhat trong s6 cia md hinh c6 thé duoc thuc
hién theo tirmg mau dir liéu, cho toan b dir liéu (batch) hodc cho mot phén di liéu (mini-batch).
Trong nghién ctru ndy, ching t6i chon mini-batch GD do thuong duoc sir dung nhiéu nhat.

2.4 Phuong phap danh gid mo hinh

Dé danh gia hiéu nang cua mgt mo hinh hoc may phén 16p, do chinh xac (ti 1¢ gitra s6 diém
du doan ding va tong s6 diém) va ma tran confusion matrix thuong dugc sir dung (Bang 1).
Cac ti s6 FNR va FPR con duoc goi trong tng 12 ti 16 bo sot va ti 16 bao dong nham. Poi khi,
ta c6 thé chap nhan ti 1& bao dong nham cao dé dat dugc ti 1& bo sot thap. Viéc ting hay giam
C4c ti 18 ndy co thé dugc thue hién bang céch thay ddi ngudng phan chia giira 16p duong va 16p
am (mic dinh 12 0.5). Khi thay d6i tir 0 dén 1, voi mdi mot gia tri ngudng ta thu dwoc mot cip
gia tri (FPR, TPR). Biéu dién cac diém (FPR, TPR) trén d6 thi ta dugc duong cong ROC. AUC
la dién tich nam dudi duong cong ROC, cho biét kha ning phan biét 2 16p ctia mo hinh va cang
16n thi cang tot. Théng thuong, mé hinh c6 AUC tir 0.8 trd 1én duge coi 1a tét.
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Bang 1. Ma tran confusion matrix (trai) va ma tran normalized confusion matrix (phai)

Predicted as Positive | Pred. as Neg. Pred. as Pos. | Pred. as Neg.
Actual: True Positive (TP) False Actual: TPR = FNR =
Positive Negative (FN) Positive | TP/(TP + FN) | FN/(TP + FN)
Actual: False Positive (FP) | True Negative Actual: FPR = TNR =
Negative (TN) Negative | FP/(FP + TN) | TN/(FP + TN)

2.5. Hu4n luyén mo hinh

Dé giam sy qua kh6p cuia m6 hinh trong qua trinh huén luyén, ching t6i da sir dung ki thuat
Dropout cho cac 16p an (loai bé ngau nhién mét vai no ron). Ti 1é Dropout dugc chon 1a 20%.

2.6. Thanh 1ap ban dd phan vung nguy co chay rimg cho ving nghién ctru

Sau khi mé hinh duoc xay dung thanh cong, n6 dugc sir dung dé tinh chi s6 nguy co chdy
rimg cho tét ca cac diém ctia ving nghién ctru. Gia tri dau ra ciia mo hinh cho mdi diém 1a xac
suat diém d6 roi vao 16p chay rimg. Cac gia tri ndy dugc phan thanh 6 16p trén ban do, thé hién
cac murc d6 nguy co khac nhau (rat thip, thap, binh thuong, cao, rat cao va dic biét cao).

3. KET QUA VA THAO LUAN

Két qua thir nghiém cho thdy mé hinh dwgc huin luyén béng thudt toan cap nhat Adam, sb
lugng vong lap epoch = 2000 va batch_size = 20 cho két qua tot nhat. Két qua danh gia hiéu

nang cia md hinh duoc thé hién trong cac Bang 2-4 va Hinh 1 sau.

Bang 2. C4c ma tran confusion matrix két qua cho tap dir liéu huan luyén

Pred. as Pos. | Pred. as Neg. Pred. as Pos. | Pred. as Neg.
Act. Pos. 365 13 Act. Pos. 96.6% 3.4%
Act. Neg. 70 308 Act. Neg. 18.6% 81.4%
Bang 3. C4c ma tran confusion matrix két qua cho tap dit liéu kiém tra
Pred. as Pos. | Pred. as Neg. Pred. as Pos. | Pred. as Neg.
Act. Pos. 152 10 Act. Pos. 93.8% 6.2%
Act. Neg. 31 131 Act. Neg. 19.1% 80.9%
Béang 4. B9 chinh x4c cua DNN so véi céc thudt toan hoc may khac
DNN SVM | Random Forests | PSO-NF
Trén tap huan luyén | 89.0% | 86.2% 86.4% 89.3%
Trén tap kiém tra 87.3% | 84.9% 85.2% 85.8%
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Ta c6 thé thdy rang d6 chinh xac trén tap dit liéu kiém tra cia mé hinh hoc sau (DNN) la
cao nhat trong cic mo hinh da thtr nghiém, nghia 1a n6 c6 kha ning tong quat hoa tot nhat. Trén
tap dir ligu huin luyén, d chinh xac ctia mo6 hinh DNN tuong duong vdi mé hinh PSO-NF va
vuot trdi so voi cdc mod hinh SVM, RF. Ddi véi ca tap dir licu huin luyén va kiém tra, gia tri
AUC l1a tbt (twong tmg 12 0.87 va 0.85), ddng thoi ti 16 bo sét 1a twong d6i nho (3.4% va 6.2%).

4. KET LUAN

Két qua nghién ctru cho thly mé hinh mang no ron truyén thang sau di xay dung c6 kha
ning tong quat hoa t6t nhat trong cic md hinh hoc may da thir nghiém cho bai toan danh gia,
phan ving nguy co chay rimg cta tinh Lam Pong va do d6 hoan toan ¢ thé ap dung cho cac
ving nghién ctru khac tai Viét Nam. Trong thoi gian t6i, chung t6i s& tiép tuc thir nghiém mo
hinh hoc siu cho cac dang thién tai khac nhu truot 16 dat tai Viét Nam.
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DEVELOPING A DEEP NEURAL NETWORK MODEL FOR
PREDICTING FOREST FIRE RISK OF LAM DONG PROVINCE
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ABSTRACT

Forest fires can cause serious damage to property and life of humans, plants, animals,
ecosystems, and the environment. Due to climate change as well as human activities, forest
fires have risen to alarming levels in Vietnam. Forest fire susceptibility prediction is an
important task in forest fire prevention and control. In this paper, we develop a deep
feedforward neural network model for predicting and producing a forest fire susceptibility map
of Lam Dong province. Input factors consist of slope, aspect, elevation, land use, NDVI,
distance to road, distance to residence area, temperature, wind speed, and rainfall. The results
show that the model performs well on both the training dataset and the validation dataset. The
performance of the model is also compared with several other machine learning techniques.
The built model is then used to compute the forest fire susceptibility indexes and create a forest
fire susceptibility map for the study area.

Key words: Deep Feedforward Network, Machine Learning, Forest Fire, Lam Dong province
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