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GIOI THIEU
1. Tinh cép thiét ciia dé tai nghién ciru
Chay rimg va sat 1¢ dat 13 hai loai thién tai pho bién va nguy hiém, gy ton
that 16n vé kinh té, x3 hoi va méi truong tai Viét Nam va nhiéu noi trén thé
gidi. Bién d6i khi hau 1am ting tan sudt va cudng do cia cac hién twong nay,
tao ra thach thirc 16n cho cong tac quan 1y va phong chéng. Chay rimg, mic
dil ¢6 vai tro sinh thai nhat dinh, c6 thé giy hau qua nghiém trong khi xay ra
& quy md 16n, dic biét & ving nhiét doi va gan khu dan cu. Sat 16 dat, mot
hiém hoa dia chit dang ké, anh huéng dén hang triéu ngudi, gay thiét hai vé
sinh mang va tai san hang nim. Xu hudng gia ting mwa 16n va bio, nhit [a &
ving nui cac nudc dang phat trién, du bao s& 1am ting s6 vu 1& dit trong
tuong lai. Trong bdi canh d6, viéc tng dung cac k¥ thuat phan loai dir liéu
dé thanh 1ap ban do nguy co chay rimg va sat 10 dét trd nén cap thiét, giap
cung cép thong tin quan trong cho cong tac du bao, canh bao va quan 1y rui
ro thién tai.
Viét Nam, véi vi tri dja Iy nim trong khu vuc Dong Nam A va dia hinh da
dang, dugc danh gia 1a mot trong nhitng qudc gia dé bi anh hudng boi thién
tai nhat trén thé gidi. Dia hinh dbi nai va khi hau nhiét doi gié mua tao diéu
kién thuan loi cho su xudt hién cta ca chay rimg va 1o dit. Tinh trang nay
cang tré nén nghiém trong hon trong bdi canh bién ddi khi hau toan ciu, khi
ma cac hién tuong thoi tiét cuc doan ngdy cang tré nén phd bién va kho du
doan. Diéu nay dat ra thach thirc 16n cho cong tac quy hoach sir dung dit, bd
tri dan cu va cac hoat dong canh tac.
Trong bdi canh d6, viéc du doan va thanh 1ap ban dd phan ving nguy co
thién tai dong vai trd then chdt trong cong tac quan ly va giam thiéu rii ro.
Céc phuong phap hoc may két hop voi hé thong tin dia 1y (GIS) dang mé ra
nhitng hudng tiép can mdi, mang lai nhidu wu diém vuot troi so véi cac
phuong phép truyén thong. Cac nghién ciru trude ddy tai Viet Nam vé du
bao chay rimg va 16 dat thuong st dung cac phuong phap thong ké truyén

thong, chua khai thic dugc tiém ning cta cic phuong phap hoc may tién



tién. Viéce ap dung hoc may va GIS trong du bdo thién tai giup x&c dinh
chinh xac hon cac khu vuc c6 nguy co cao, tir do hd trg viée lap ké hoach
phong ngira, quan 1y rimg hiéu qua va quy hoach sir dung dét an toan.

Vé6i nhitng 1y do trén, luan 4n nay nhim giai quyét nhu ciu thuc té, c6 y
nghia khoa hoc va thuc tién. Muc tiéu chinh 1a chuing minh tinh hi¢u qué cua
viéc str dung dir liéu vién tham va GIS két hop véi céc k¥ thuat hoc may tién
tién trong x4y dung cac mé hinh dy doan nguy co xay ra thién tai ciing nhu
xdy dung ban do phan ving nguy co. Két qua cta nghién ctru nay s& gop
phan quan trong vao viéc cai thién cong tac quan 1y va phong chdng thién tai
tai Viét Nam, dong thoi cung cdp mot phuong phap tiép can mai cé thé ap
dung cho cac khu vuc khac co diéu kién tuong tu.

2. Muc tiéu nghién ciru

Muc ti€u chinh: x8y dyng cac mo6 hinh hoc may hiéu qua dé du doan va
thanh 1ap ban d6 phan ving nguy co thién tai.

Muc tiéu cu thé: thu thap va xu ly dir li€u, phat trién va huin luyén mo hinh
hoc méy, danh gia hiéu sudt ciia mo hinh va thanh lap ban d6 phan ving
nguy co xay ra thién tai.

3. Noi dung nghién ciru

bé dat duoc cac muc tiéu cia luan an nay, luan an s€ tién hanh cac ndi dung:
- Tim hiéu cac 1y thuyét co ban vé hoc may, cic phuong phap phan loai dit
lidu va cac van dé lién quan dén xdy dung ban d6 phan ving nguy co thién
tai, tinh hinh nghién ctru vé van dé xay dung

- Xay dung quy trinh thu thap, tién xir Iy dir liéu céc ving nghién ciru

- Thu thap, xur 1y va tién xir 1y dit liéu cho cac khu vire nghién citu, bao gdbm
dir liéu vé chay rung cua tinh Gia Lai, Viét Nam, va di li¢u vé 1¢ dit cua
huyén Than Uyén, tinh Lai Chau, Viét Nam.

- Tao va huin luyén mo hinh ¢o thé dugc st dung cho hai b dir liéu.

- Panh gia céc tiéu chi, thir nghiém va danh gia cac mo hinh dé xuét.

- Biéu dién két qua ra ban d0 phan ving nguy co chay rimg va sat 1 dat.

4. Péng goép cia ludn an



1) Bé xuat mot s6 ky thuat tong hop, xir 1y, phan loai dir liéu phuc vu phan

ving nguy co chay rimg va sat 16 dat.

2) Str dung céac két qua phan loai ké trén dé thanh 1ap cic ban dd phan ving

nguy co chdy rimg & tinh Gia Lai va sat 16 dat & huyén Than Uyén, tinh Lai

Chau.

5. Céu tric luin an

Luén 4n bao gdm phan mo dau, 3 chuong chinh va két luan.

Chuong 1: Tong quan vé linh vyc nghién ctru

Chuong 2: M hinh xay dung ban d phin ving nguy co chay ring ¢ Gia

Lai str dung Deep-NC

Chuong 3: M6 hinh thanh 1ap ban db phan ving nguy co sat 16 dit sir dung

ciy tong hgp BBO-DE-StreeEns

Cubi cuing 1a phan két luan va dé xudt huéng nghién ciru trong tuong lai
CHUONG 1 TONG QUAN VE LINH VU'C NGHIEN CUU

1.1 Ly thuyét co ban

1.1.1 Hoc sau

Hoc sau 1a mot nhanh ciia hoc may, 1dy cam himg tir cdu tric ndo ngudi. No

sir dung mang no-ron nhan tao nhiu 16p dé phan tich dir liéu phuc tap, 1a

nén tang cho nhiéu tng dung AI hién dai. Cac thanh phan chinh ciia hoc sau

bao gém: mang no-ron nhén tao, trong sb va do 1éch (bias), ham kich hoat,

lan truyén ngugc, bo qua (dropout), CNNs, RNNs.

Uu diém: hiéu qua ¢ nhiéu linh vure nhu xir Iy ngén ngir, nhan dang hinh anh.

Han ché: can nhiéu dit lidu va tai nguyén tinh toan. M6t mé hinh hoc sau

dién hinh gdm 16p dau vao, cic 16p 4n va 16p ddu ra. Do sdu cia mé hinh

dugc xac dinh boi s6 16p an. Co thé ap dung kién tric nay dé 1ap ban do

phan viing nguy co chay rimg. Céc 16p an xir 1y di liéu dau vao, 16p dau ra

tinh x4c suit cua cac 16p “chay” hay “khong chay”.

1.1.2 Hoc két hop



Hoc két hop 1a phuong phap hoc may két hop nhiéu mé hinh co s¢ dé tao ra
mot mo hinh du doén tong hop chinh xéac va t6i wu hon. Nguyén 1y co ban 1a
tao ra "mo hinh manh" tr nhém "mo hinh yéu".

Céc phuong phéap chinh trong hoc két hop bao gdm:

- Bagging: Huén luyén mé hinh trén cac tap con dif liéu, két hop két qua.

- Boosting: Huan luyén mé hinh lién tiép, mé hinh sau hoc tir mé hinh trude.

- Stacking: Hu4n luyén nhiéu mo hinh khic nhau, sau d6 huan luyén mo
hinh cudi cting trén két qua ctia chiing.

- Voting: Ap dung nhiéu mé hinh song song, két qua la da s6 hodc trung binh.
- Blending: Két hgp mé hinh co ban bang trong sd t6i wu.

Uu diém chinh cta hoc két hop: Tang d6 chinh xac nho két hop nhiéu mo
hinh. Giam overfitting nho trung binh héa cac do 1éch va phuong sai, cling
nhu ting sy on dinh ciia mo hinh.

Tuy nhién, phuong phap nay ciing co6 nhuge diém nhu tén tai nguyén tinh
toan va khong phu hgp véi moi bai toan.

1.2 Mt s6 md hinh hoc may

1.2.1 My vector hd trg (SVM)

SVM la mot thuat toan hoc may dugc st dung cho ca bai toan phén loai va
hdi quy. N6 tim ra mot ranh gi6i tuyén tinh hodc phi tuyén tinh dé phan chia
cac diém dir liéu vao cac nhom khac nhau. SVM ciing c6 kha ning xt 1y cac
dir liéu khong tuyén tinh thong qua viéc sir dung cac ham nhan.

1.2.2 May vector lién quan (RVM)

Tuong ty nhu SVM, RVM ciing la mot thuat toan hoc may st dung cho phan
loai va hdi quy. Tuy nhién, RVM sir dung mét sé luong nhé cac vector quan
trong dé xac dinh mo hinh, gitip giam chi phi tinh toan so véi SVM.

1.2.3 Rirng ngiu nhién (RF)

RF 1a mdt thuat toan hoc may dua trén viéc xay dung mot tdp hop cac cay
quyét dinh. Mdi cay duoc xdy dung dua trén mot tap dir liéu con va st dung
phuong phap "rimg ngau nhién" dé dua ra du doan. RF c6 kha ning xir ly
cac dir liéu khong tuyén tinh va ciing c6 tinh kha dién giai cao.



1.2.4 Hbi quy logistic (LR)

LR 1a mot thuét todn hoc may st dung cho bai toan phan loai. N6 su dung
ham logistic dé uée luong xac suét cta viéc thudc vao mot 16p nhét dinh. LR
thuong duge st dung khi can thong tin v& xac suit

1.2.5 Mang no-ron perceptron da lop (MLP)

MLP 13 mét kién trac mang no-ron nhan tao voi nhiéu 16p an. N6 dugce sir
dung cho cac bai toan phan loai va hdi quy. MLP t6 hop cac nat no-ron va
trong so giita chiing dé hoc mét mé hinh twong quan giita dau vao va dau ra.
1.2.6 Bo phan loai giam diém va thudc tinh chia (SPAARC)

SPAARC La thuit toan ciy quyét dinh mé rong tir CART. SPAARC tich
hop hai ky thuat: Liy miu thudc tinh node va liy mau diém phan chia dé
tang toc do huin luyén ma khong anh hudng nhidu dén d6 chinh xac.

1.3 C4c thuit toan tbi uu
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Hinh 1-7 Qua trinh chung ctia viéc thich (mg trong s6 mang.
Mot trong nhitng loi thé dang ké ciia phuong phap Hoc may nang cao nay la
kha ning suy ludn cac dai dién cap cao tir cac dic trung ban dau. Tuy nhién,
hiéu qua cua viée trich xudt dic trung cip cao trong cic mang no-ron sau
phu thudc nhiéu vao céc thuat toan ti wu duoc sir dung dé tinh chinh trong
s6 mang, nhu minh hoa trong Hinh 1-7. Trong ngit canh nay, luan 4n danh
gia mot s6 thuat toan toi wu phé bién, bao gém SGD, RMSProp, Adam,
Adadelta, BBO va Tién hoa vi phan (DE).
1.3.1 Stochastic Gradient Descent (SGD)
SGD la thuat toan tdi wu thudng duoc st dung trong hoc may. N6 cap nhat
céc tham s6 mo hinh b.%mg cach str dung mét vi du huén luyén hoac mot tap

con nho tai mdi lan lap.



1.3.2 RMSProp

RMSProp 1a mdt thuat toan tdi uu hoa gradient thich tng dugc Geoffrey
Hinton dé xuit ndm 2012, nham cai thién hiéu sudt cua Gradient Descent
trong huén luyén mang no-ron sau. N6 ty dong diéu chinh téc do hoc cho
ting tham s duya trén trung binh binh phuong ciia gradient gan day, giup hoi
tu nhanh hon va xir 1y tot cac gradient thua thét trong cac bai toan hoc sau
phure tap.

1.3.3 Thuit toan Uéc lwgng moment thich ing (Adam)

Adam 14 thuat toan t6i wu toc dd hoc thich ung, thuong duoc st dung dé huén
luyén mang no-ron sau, duoc dé xuat bai Kingma va Ba nam 2015. Adam két
hop uu diém cua 2 thuét toan phd bién khac: AdaGrad va RMSProp.

1.3.4 Thuit toan tdi wu Adadelta

Thuét toan t6i wu Adadelta dugc dé xuét boi Zeiler nam 2012 giai quyét van
dé vé téc do hoc giam dan theo thoi gian. N6 dat duogc diéu nay bang cach
gidi han kich thudc ctra s6 tich liy gradient qua khtr. Dic biét, phuong phap
Adadelta loai bé nhu cau thiét 1ap tdc d6 hoc mic dinh.

1.3.5 T6i wu hoa dya trén Dia sinh hoc (BBO)

BBO 1a mot thuat toan tdi wu hoa meta-heuristic 1y cam himg tir qué trinh
di cu cua cac loai sinh vt gitta cac dao sinh hoc. BBO mé phong su phan bd
va di chuyén cua cac loai dua trén cac yéu t6 nhu chi sé thich nghi cuia méi
truong song (HSI) va chi s6 phit hop cia loai (SIV), tir d6 tim ra giai phap
ti wu cho cac bai toan t6i wu hoa phirc tap trong nhiéu linh vuc khac nhau.
1.3.6 Tién héa vi phan

DE a mdt thuét toan tdi wu héa tién hoa manh mé& dugc phat trién bai Storn
va Price vao nam 1997, st dung cac phép toan dot bién, lai ghép va chon loc
dé tim kiém giai phép t6i uu trong khong gian tim kiém da chiéu. DE néi bat
v6i kha ning xir 1y hiéu qua cac bai toan tdi uu hoa phi tuyén va da muc tiéu,
ddng thoi dé dang trién khai voi it tham sé didu chinh, 1am cho n6 tré thanh
mot cong cu phd bién trong nhidu linh vuc tng dung.

1.4 CAu tric nghién ctru



1.4.1 Quy trinh ciia nghién ctru

Quy trinh thanh lap ban d6 phan viing nguy co xay ra thién tai gdm 11 budc:
Budc 1: Thu thap dir liéu

- Thu thap dit liéu tir cac co quan quan 1y rimg, phong chéng thién tai dia
phuong vé cac vu chay rimg va sat 16 dat trong qué khu.

- Thu thap dir liéu tir anh vé tinh, m6 hinh s6 d6 cao (DEM), ban d6 dia chit,
dir liéu khi tugng thuy van.

- Thyc hién khéo sat thuc dia dé thu thap thong tin bd sung vé tham thuc vit,
chu tric dat.

Budc 2: Tién xu ly dit liéu

- Str dung phan mém GIS dé xir Iy dir liéu khong gian.

- Sir dung ArcPy, mi ngudn Python dé dién céc gia tri con thiéu.

- Chuan hoa tit ca cac bién s6 vé cing mot thang do.

Budc 3: Phan tich va lwa chon cac yéu t6 anh huong

- Thyc hién phan tich riéng cho chay rimg va sat 16 dé Iya chon cac yéu tb
anh hudng, bao gdm 12 yéu t6 anh hudng dén kha nang chay ring va 10 yéu
t6 anh huong dén kha ning sat 16 dat.

- Xac dinh cac yéu té quan trong nhat cho mdi loai thién tai, sir dung thuat
toan Average Impurity Decrease (AID) dé danh gia tim quan trong cua cac
yéu t6 anh huéng dén kha ning chay rimg va thuat toan wrapper két hop véi
phuong phap cross-validation véi nam lan chia dir lidu dé danh gia vai tro
ctia 10 yéu té anh huong.

Budc 4: Xay dung CSDL GIS

- Tao geodatabase cho tirng loai thién tai ¢ hai vung nghién ctru.

- Tao cac 16p ban dd riéng biét cho ting yéu té anh huong

Budc 5: Xay dyng va hudn luyén mé hinh

- Thiét ké mé hinh cho chay rimg (Deep-NC) va sat 16 dat (BBO-DE StreeEns)
- Chia dir liéu thanh tap huén luyén va tap kiém tra cho mdi mé hinh

- Huén luyén cac mé hinh.

Budc 6: Banh gid va tinh chinh m6 hinh



- Panh gi4 hiéu suat ciia ca hai mé hinh

- Tinh chinh tirng mé hinh riéng biét dé dat hiéu suat tot nhat

- So sanh hiéu suét ctia hai mé hinh v&i cdc md hinh tham chiéu

Budc 7: Ap dung mé hinh dé du doan

- Str dung md hinh chay rumg trén Geodatabase cua tinh Gia Lai dé du doan
nguy co chay rung

- Str duyng mo6 hinh sat 1& dét trén Geodatabase cua huyén Than Uyén dé dy
doan nguy co sat 10 dat

- Luu két qua dy doan ciia ca hai md hinh

Budc 8: Phan loai mic d6 nguy co

- Xac dinh ngudng phan loai riéng cho chay rimg va sat & dat

- Phan loai két qua du doan thanh cac murc d6 nguy co cho mdi loai thién tai,
sir dung phuong phép phan 16p ngit ty nhién (Natural Break)

Budc 9: Tao ban d6 phan viing nguy co

- Tao ban d6 nguy co chay ring

- Tao ban d6 nguy co sat 16 dét

Budc 10: Kiém ching va danh gia ban do:

- So sanh két qua dy doan véi dir li¢u thuc té cho ca hai loai thién tai

- Thye hién kiém chimg thuc dia cho nguy co chéy rimg tai tinh Gia Lai va
sat 16 dét cho huyén Than Uyén, Lai Chau.

Budc 11: Hoan thién va trinh bay ban db:

- Tao ban d0 phan ving nguy co chdy rimg tai tinh Gia Lai va ban d6 phan
vung nguy co sat 16 dat tai huyén Than Uyén, Lai Chau.

- Thém chu thich, ty 18, va cac thong tin can thiét khac cho ban db.

1.4.2 Cong tac chuin bi dir liéu

Céac bude chuan bi dir liéu cho nghién ctru, bao gém:

1.4.2.1 Thu thp dit liéu ddi véi bd dir liéu chay rirng ciia tinh Gia Lai

- Dir 1i€u chay rung: 2530 vi tri chay tir 2007-2016 tir CSDL ctia B Nong
nghiép va Phét trién Nong thon (MARD) tai http://www.kiemlam.org.vn



- Dit liéu dja hinh: Ban d6 dia hinh ty 1& 1:50.000 tir Bo Tai nguyén va Moi
truong (MONRE)

- Anh vé tinh: Landsat-8 OLI niam 2016, thu thap tir EarthExplorer
(http://earthexplorer.usgs.gov)

- Dir liéu khi hau (2007-2014): Nhiét d, toc do gid, d6 am twong dbi, luong
mua. Ngudn thu thip tir Trung tdim Qudc gia vé Thong tin Moi truong
(NCELI), Website: https://www.ncdc.noaa.gov/

- Dir lidu st dung dat: Ban dd sir dung dét tinh Gia Lai ty 18 1:50.000 bao
gém 11 hang muc sir dung dat, ngudn tir Dy an kiém ké dét dai quc gia
nam 2013 cta Téng cuc Quan 1y Pét dai

Nghién ctru da két hop cac ngudn dir liéu da dang nay dé xay dung CSDL
GIS va phan tich nguy co chay ring cho tinh Gia Lai.

1.4.2.2 Thu thip dir liéu sat 16 dat ciia huyén Than Uyén

- Dit liéu sat 10 dat: 970 diém sat 10 toan tinh Lai Chau, trong d6 114 diém
tai huyén Than Uyén duoc st dung. Ngudn thu thap tir Dy 4n qudc gia do
Vién Khoa hoc va Ky thuat Dia chat Viét Nam thuc hién tir 2012

- Ban d6 dia hinh ty 1& 1:50.000 ciia tinh Lai Chau d¢ phan giai 20x20m cho
huyén Than Uyén

- Ban d6 dja chat va vét dat gy lay tir Vién Dja chat Khoang san Viét Nam

- Ban d6 thd nhudng 1ay tir Vién Khoa hoc Nong nghiép Viét Nam (VAAS)

- Ban dd dudng giao théng va phan bd séng sudi ldy ngudn tir Bo Tai
nguyén va Moi truong (MONRE)

1.4.2.3 Tién xir Iy dit liéu

Tién xir 1y dit liéu chay ring tai Gia Lai bao gdm céc budc chinh:

- Chuyén doi dir liéu phi cau trac, bao gdm cac budc: Thu thap tir nhidu
ngudn, s6 hoa tai liéu gidy, t6 chic thanh file CSV, tich hgp vao hé thng
GIS, két ndi v6i ban d6 s6, ma hoa tinh trang chay rung (dang 0/1), xuét ra
dang shapefile

- Xtr 1y dir liéu thiéu: St dung Python va SimpleImputer() trong Scilearn
dugc ding dé thay thé gia tri NULL
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- Tao déc trung: St dung ArcGIS tao céc 16p do dbc, hudng dbc, d6 cao, d6
cong bé mit tir DEM; Tinh cac chi s6 NDVI, NDWI, NDMI tir anh v¢ tinh.

- Dap tng yéu cau mo hinh: M3 héa dit liéu phén loai thanh sd

- Chuén hoa dit liéu: Str dung scaler tir -1 dén 1 cho tat ca dic trung

- Can bang dir liéu: Chon ngau nhién 2530 diém khong chay rimg

- Chia dir liéu: 70% (3542 mau) cho huan luyén, 30% (1518 mau) cho kiém tra
Tién xtr Iy dir liéu sat 16 dat tai huyén Than Uyén, Lai Chau bao gdm cac budc:
- Sir dung cong cu Clip trong ArcGIS Pro dé quy cac dit liéu vé dién tich trong
ranh gi6i huyén Than Uyén.

- Xay dung mé hinh sé d6 cao DEM bang Topo to Raster.

- Tao ban d6 céc yéu td anh hudng (d6 cao, do dbc, @6 cong, d6 nghiéng, do
chénh cao) tr DEM, stt dung cac cong cu Spatial Analysis cua ArcGIS Pro.

- Sir dung ban d6 Tho nhudng Qudc gia dé tao 16p dic trung vé Loai dat va Dia
chat.

- Tao 16p dic trung khoang cach dén dut giy, duong, song bing cong cu
Distance.

- Xéac dinh 114 vi tri sat 16 tai Than Uyén.

- Can bang dit liéu bang cach ldy mau ngau nhién 114 diém khong sat 10.

- Chia dir liéu 228 diém thanh tip huin luyén (70%) va tap kiém tra (30%)
bang train_test_split().

- Phan 16p va chuan hoa dir liéu bang Reclassify va Raster Calculator.

1.5 Panh gia mé6 hinh

1.5.1 Cac phwong phap danh gia

- Phuong phap kiém dinh Hold-Back: Chia dir liéu thanh tdp huan luyén va
tap kiém dinh dé huan luyén va dénh gid mé hinh. Con goi 1a phan chia
Train/Test hoac Train/Validate.

- Kiém tra chéo (Cross-Validation): Chia dit liéu thanh k phan doan va huén
luyén mo hinh trén k-1 phan doan, sau d6 danh gia trén phan doan con

lai. Lap lai k 1an dé dam bao mdi phan doan dugc dung 1 1an dé danh gia.
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- Kiém tra chéo phéan ting (Stratified Cross-Validation): Tuong tu nhu kiém
tra chéo nhung dam bao ty 1¢ 16p 12 nhu nhau trong mdi phan doan dit licu.

- Phuong phap Bootstrapping: Sinh ra nhiéu tap huin luyén tir tap dit liéu
gbc bang cach ldy mau ngiu nhién ¢ hoan lai.

1.5.2 Cac chi s6 danh gia

Dbi v6i bai toan phan loai nhi phan, NCS st dung céc chi sé danh gia sau:
Ma tran nhim 13n (Confusion Matrix): Biéu dién ma trén cia cac dy doan va
két qua thuc té, voi cac gia tri TP, TN, FP, FN.

Do chinh xac (Accuracy): Ty 1é cac du doan chinh xac trén tong s6 mau.
TP + TN

TP + TN + FP + FN’
D6 chinh xac duong (Precision - PPV): Ty 1& TP/tong cac du doan dwong.

PPV

Accuracy =

~ TP + FP’
Gia tri du doan &m (NPV): Ty 1& TN trong tng s6 cac dy doan 4m.

Do nhay (Sensitivity): Ty 1é TP trong tong s6 cac mau duong thuc su.
TP

TP + FN’
Do dic hiéu (Specificity): Ty 16 TN trong tong sb cac du doan Am.
TN

Sensitivity =

SPe = TN T TP’

F1-score: Trung binh hai hoa ctia Precision va Recall.
2XPPVXSen __ 2XTP

PPV+Sen  2xTP+FP+FN’
Puong cong ROC (Receiver Operating Characteristic) va AUC (Area Under

Fscore =

the Curve): Cac thudc do dd hoa va sé liéu vé hiéu sudt moé hinh véi cac
ngudng phan loai khac nhau.
Hé sb Kappa: Thude do thdng ké mirc d6 dong thuan giita hai danh gia vién

cho mot tap cac muc ti€u.
2X(TPXTN—FNXFP)
(TP+FP)X(FP+TN)+(TP+FN)X(FN+TN)

MSE va RMSE: Céc chi s6 danh gi4 thudng ding trong cac bai toan hdi quy.

Kappa =
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CHUONG 2 MO HiNH XAY DUNG BAN PO PHAN VUNG NGUY
CO CHAY RUNG O TiNH GIA LAI SUDUNG DEEP-NC

2.1 B0 dir liéu chay rirng cia tinh Gia Lai
2.1.1 M ta khu vuc nghién ciru
Tinh Gia Lai ndm & khu vuc Tay Nguyén, phia Nam Trung B Viét Nam, c6
dién tich 15.512 km2. Dia hinh da dang, d6 cao thip dan tir Bic xuéng Nam,
tor Tay sang Pong. Khi hau nhiét déi gié mua, c6 2 mua 16 rét. 93% dién tich
dat dung cho nong nghiép va 1am nghiép. Ring chiém 41% dién tich tinh.
Trong thap ky qua, tinh thuong xuyén chiu thiét hai do chay rung. CSDL
chay rimg duoc sir dung trong nghién ctru nay bao gdm 2530 diém c6 lich st
chay tir nim 2007-2016 cung véi 2530 diém khéng chay duoc ldy ngiu

nhién tao thanh bo dit liéu gom 5060 di€m.

China

Elevation (m)

17400

Kilometers
0 30

+ Forest fire for training model
@ + Forest fire for validating model

Hinh 2-1 Ban d0 vi tri cua tinh Gia Lai ¢ Viét Nam (a) va (b); ban do tinh
Gia Lai va cac diém chay rimg(c)

2.1.2 Dir liéu chay rirng
Dir lidu chay rimg dugc thu thap tir CSDL cua B Nong nghiép va Phat trién
nong thon. Phén tich dit lidu cho thiy khoang 90% cac vu chay xay ra trong
mua kho tir thang 1 dén thang 5. BO dit liéu gdm 2530 ban ghi vé su kién
chay ring xay ra trong lich st tai tinh Gia Lai trong 10 nam tu 2007 - 2016.
2.1.3 Cac yéu té anh hwong
Céc yéu t6 anh huong dén kha ning bung phat chay rimg dugc xem xét chia
thanh ba nhém, bao gom:
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- Pia hinh: d6 ddc, hudng dbc, do cao, dd cong.

- M6i truong: muc dich sir dung dat, chi s NDVI, NDWI, NDMI.

- Khi hau: nhiét 40, téc do gio, 46 am, lugng mua.

Céc yéu té nay dugc biéu dién dudi dang cac 16p ban do sd.

2.1.4 Xay dung Geodatabase vé chdy rirng tai tinh Gia Lai

CSDL GIS dugc xdy dung bao gdm 12 yéu té anh huong va ban d6 phan b
chay rung. Tong cong 5060 ban ghi duoc tién xtr Iy dé dua vao md hinh.
Qua trinh xir Iy va tién xur 1y dit liéu dugc nhic dén & muc 1.6 cua ludn 4n.
2.2 M6 hinh Deep-NC

2.2.1 Lwa chon m6 hinh

Cac md hinh SVM, RVM, Random Forest va Deep-NC da dugc tac gia danh
gia bang viéc chay thir trén cung bd dir liéu bang phuwong phap Trial and
Error. Két qua cho théy Deep-NC c6 hi¢u suét tot nhat nén d3 duoc lua chon
cho nghién ctru nay.

2.2.2 Panh gia tAm quan trong ciia cac yéu to

Phuong phap Average Impurity Decrease (AID) dugc sir dung dé danh gia
tam quan trong trong du doan cua cac yéu t anh huong dén kha nang chay
rimg. Két qua cho thay NDVI, NDWI va NDMI 1a quan trong nhét.

2.2.3 Ham muc tiéu huén luyén mé hinh Deep-NC

Viéc huan luyén mé hinh Deep-NC lién quan dén qua trinh tim kiém va cap
nhat trong s6 cia mo hinh dé giam thiéu su khac biét giita cac diém c6 nguy
co chay rung va thuc té. Mot ham muc tiéu can thiét dé dinh lugng su khac
biét nay. Trong nghién ciru nay, tac gia luan an chon Mean Squared Error

(MSE) lam ham muc tiéu, dugc md ta nhu sau:
N
~ 1 ~ N2
L(y,9) = NZ(yi =)
i=1

Trong d6, 'N' dai dién cho sé lwong mau dit liéu, trong khi 'yi' va 'y i' 1an
luwot 14 gia tri thuc t& va tinh todn cho mau 'i'.

2.2.4 Kién triic md hinh Deep-NC

Kién trac m6 hinh Deep-NC (Xem Hinh 2-5) gbm 5 16p:
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12 neurons 64 neurons 64 neurons 64 neurons 2 neurons
Slope
Aspect
Elevation
Curvature
NDVI
NDWI
NDMI
Landuse

Fire class

Non fire class

Temperature|

Wind speed

Re. Humidity
Rainfall

Output
Layer

R A N A £ O

Input mput RV idden eV Hidden

factor Layer Layer1 Layer 2 Layer 3

Rell Hidden

Hinh 2-5: Ciu tric mé hinh Deep-NC dugc st dung trong nghién ciru
L6p dau vao (véi 12 no-ron) twong tng véi 12 yéu té anh huong dén chay
rimg, mdi yéu t6 dugc biéu dién bai mot no-ron riéng biét, cac 16p an (3 16p,
mdi 16p co 64 no-ron): Cac 16p 4n nay hoc cac dai dién phuc tap va phi
tuyén tir cac yéu td ddu vao. Mdi no-ron trong cac 16p 4n str dung ham kich
hoat ReLLU (Rectified Linear Unit). Ham ReLU la mdt ham kich hoat phi
tuyén pho bién trong cac md hinh hoc su, vdi cong thirc:

f(x) = max(0, x)
ReLU s& tra vé& x néu x > 0 va tra vé 0 néu x < 0. ReLU thuong duogc st
dung trong cac 16p 4n vi nd giup giam hién twong bién mat gradient trong
qua trinh lan truyén ngugc.
L6p dau ra (2 no-ron): Lp niy bao gdm 2 no-ron; mdi no-ron dai dién cho
mot 16p dugc phan ving: "Lop khong chay" va "Lop chay". Ham kich hoat
Sigmoid dugc sir dung trong 16p ndy dé chuyén doi dau ra cia mo hinh
thanh xéc suét.

f(x)= 1/(1+e”(-x))
Dé tinh chinh trong s6 cia mé hinh Deep-NC, tac gia sir dung cac thudt toan
t6i wu nhu SGD, RMSProp, Adam va Adadelta. M6 hinh Deep-NC gilip XAc
dinh ranh giéi quyét dinh tach ban d6 khu vuc nghién ctru thanh hai loai
riéng biét — "khong chay rimg" va "chay rimg". Sau dé, két qua tinh toan tir
md hinh Deep-NC c6 thé dugc chuyén thanh dinh dang raster d& phan tich
4u hon bang phan mém ArcGIS.
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2.3 Panh gia mé hinh

M6 hinh Deep-NC gom 5 16p véi 206 neuron, cho hiéu suét cao trong du
doan chay rimg. M6 hinh sir dung thuét toan Adam dé t6i wu hoa 9.294 trong
s0. Khi chay m6 hinh trén bo dit liéu kiém tra, két qua AUC ciia Deep-NC
dugc so sanh v6i mdé hinh SVM (AUC = 0,786), mdé hinh RVM (AUC =
0,793), va md hinh Random Forest(AUC = 0,790). M6 hinh Deep-NC dé
xuat, véi gia tri AUC 0,894, cho thiy hiéu qua vuot troi.

Béang 2-1 Ma tran nham 14n cta cidc md hinh RVM, SVM, RandomForest va

Deep-NC véi Bo dit liéu huan luyén va Bo dit liéu kiém tra

RVM SVM Random Forest Deep-NC
.| B6 dir | Bodlr | BO dit | Bodr | BO dir | Bo dit | B0 dir | BO dir
Chi | ; L L o o o o o
s6 llel} he}l het} 11@}1 11@1} 11@}1 hel} 11@}1
huan kiém | huan kiém | huan kiém huan kiém
luyén | tra luyén | tra luyén tra luyén | tra

TP 1760 344 1822 359 1748 340 1742 673

TN 1494 270 1372 252 1432 259 1637 564

FP 358 68 296 53 370 72 29 86

FN 624 142 746 160 686 153 134 195

Béng 2-4 Hiéu suit ciia c4&c md hinh RVM, SVM, RandomForest va Deep-

NC véi Bé dit liéu hudn luyén va Bo dit liéu kiém tra

RVM SVM Random Forest Deep-NC
. X B dit | B6 dit | BO dir | BO dir | B6 dir | Bo dir | B6 dir | B6 dir
Chi so i i ox o o . . o
11@1} liéu h@q liéu h¢1’1 liéu 11¢1,1 liéu
huan xac huan xac huan Xac huan Xac
luyén thuc luyén thuc luyén thuc luyén thuc

PPV(%) | 83.10 | 8350 | 8253 | 8252 | 86.02 | 87.14 | 98.36 | 88.7

NPV(%) | 70.54 | 6553 | 67.61 | 62.86 | 64.78 | 61.17 | 9243 | 743

Sens(%) | 73.83 | 70.78 | 71.82 | 68.97 | 70.95 | 69.17 | 9286 | 775

Spe(%) | 80.67 | 79.88 | 79.47 | 7825 | 8225 | 8262 |98.26 |868

Acc(%) | 76.82 | 7451 | 7507 | 7269 | 7540 | 7415 | 9540 | 815

AUC 0.842 | 0.793 | 0.830 | 0.790 | 0.813 | 0.786 | 0.983 | 0.894

Kappa 0.536 | 0.490 | 0.501 | 0.454 | 0.508 | 0.483 | 0.908 | 0.630
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2.4 Panh gia m6 hinh Deep-NC véi cac thuit toan tdi wu hoa khic nhau

Bang 2-7 Ma tran nham 13n cta md hinh Deep-NC sir dung 4 thuat toan téi wu Adam,

SGD, RMSprop va AdaDelta trén 10 truong hop ldy mau ngau nhién cia tap kiém tra

Chi s6 vé&i thuat toan|Chi sb véi thuat toan |Chi s6 véi thuat toan |Chi sé véi thuat toan
Cbi Adam SGD RMSprop AdabDelta
50 Min|MaxMean|STD [Min[Max |[Mean [STD |Min|Max |[MeanSTD [Min|Max |MeanSTD
TP |570]662|623 |35.6 [612|719 |669 [26.9 |493|698 |588 |66.1 (5401729 |635 | 54.3
TN |5371661|605 |31.9 [450|546 |491 |[32.6 |419|602 |528 |57.5 (405|565 [499 | 47.8
FP |97 |189|137 |35.6 [40 |147 |90.2 |26.9 |61 |266 [171 |66.1 |30 [219 [124 | 54.3
FN |98 [222]154 |31.9 [213|309 |269 |[31.5 |157|340 |231 |57.5 (194|354 [260 | 47.8

Bang 2-7 trinh bay Ma tran nham 14n ctia Deep-NC v&i 4 thuat toan tdi wu

trén 10 mau ngiu nhién. False Negative (FN) - s6 truong hop mé hinh du

doan sai 12 khong chay rimg - 1a chi s6 quan trong, thé hién kha ning bo sot

cac truong hop chay rimg. AUC duoc st dung lam chi sé chinh dé so sanh

hiéu suit du doan ctia mé hinh Deep-NC véi céc thuat toan t6i wu khac nhau.

Vi vay, mo hinh Deep-NC toi wu béng Adam vuot trdi hon cac mo hinh khac

trong viéc du doan chay rimg, voi gia tri AUC trung binh cao nhét 13 0.893.

Bang 2-8 Hiéu suét phan 16p cho mé hinh Deep-NC sir dung 4 thuat toan t6i uu Adam,

SGD, RMSprop va AdaDelta trén mudi truong hop 1dy mau ngau nhién cta Test set

Chi sb

Chi sb véi thuit toan

Adam

Chi s6 véi thuat
toan SGD

Chi sb véi thuat toan
RMSprop

Chi s6 ciia 10 méu
thir voi thuat toan
AdaDelta

Min [Max

Mean

STD

Min

Max

Mean

STD

Min

Max

Mean

STD

Min

Max

Mean |STD

PPV/(%)

75.1187.2

82

4.69

80.6

94.7

88.1

3.55

65

92

775

8.7

71.2

96.1

83.7 |7.15

NPV/(%)

70.8187.1

79.7

421

59.3

719

64.6

4.19

55.2

79.3

69.5

7.6

534

74.4

65.8 (6.3

Sens(%)

72 |86.8

80.2

3.79

69.1

74.2

71.4

1.82

67.2

75.9

72.2

2.6

67.3

73.6

71.2 11.99

Spe(%)

74 186.5

81.7

4.32

78.8

91.8

84.8

3.26

69.4

87.3

76.6

6

721

93.1

81.1 16.02

Acc(%)

72.9185.8

80.8

3.74

74.1

78.3

76.4

1.14

721

745

735

0.9

72.8

76.8

74.7 10.96

AUC

0.82]0.93

0.89

0.03

0.81

0.86

0.84

0.01

0.81

0.84

0.82

0.01

0.82

0.85

0.83 [0.01

2.5 Thanh lap ban dd phan ving nguy co chay rimg
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107°42E 108°0E 108°18E 108°36'E

13°48N 14°6'N 14°24N

13°30N

Forest fire susceptibility
®6 Very high (0.895-1) 8 Low (0.283 - 0.498)
3 High (0.711-0.894) @& Very low (0.087 - 0.262)
©% Moderate (0.499 - 0.71) &2 No forest fire (0 - 0.086)

13°12N

e
Hinh 2-8 Ban d6 phan viing nguy co chay rimg & ving nghién ctru sir dung
mé hinh Deep-NC cung v6i t6i vu hod Adam
Str dung kha ning cia md hinh Deep-NC, chi sb phan ving chdy rimg
dugctinh toan cho toan b tinh. Két qua phan ving dugc chuyén vé dinh
dang raster va dung ArcGIS Pro dé tao ban db phan viing nguy co chay rimg
(Xem Hinh 2-8). Ban db dugc chia thanh 6 cap do tir khong chay dén rit cao
st dung phuong phap Natural Break trong ArcGIS. Khu vuc ring & cac
huyén Ia Grai, Chu Pih... ¢6 nguy co chay rat cao. Nguoc lai, cdc ving trong

rimg méi & Mang Yang, Chu Sé c6 nguy co thép.

CHUONG 3 MO HINH THANH LAP BAN PO PHAN VUNG NGUY
CO SAT LO PAT SU DUNG CAY TONG HQP BBO-DE
SPAARCTREE ENSEMBLE

3.1 Tap dir liéu sat 16 dat ciia huyén Than Uyén, tinh Lai Chéu
3.1.1 M6 ta khu vue nghién ctru
Than Uyén la huyén mién nui phia Bic Viét Nam, c6 dia hinh phtc tap,

thuong xuyén chiu anh huong cia lii quét va sat 1o dét.
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Z 0I28E  030E  10F3E 103°40E 103°45€ 103°50E 103°55E
R XTT

Do cao dia hinh (m)

Bl 223941 s 3

Diém truot 16 a4t

Hinh 3-1Vi tri cia huyén Than Uyén, tinh Lai Chau
3.1.2 Dr liéu truot 16 lich sir
Nghién ctru sir dung ban dd tong hop céac vi tri sat 10 & huyén Than Uyén,
duoc thyc hién trong khuén khé du 4n "Diéu tra, danh gia va canh bao cac
khu vuc c6 nguy co sat 1& ¢ vung ntii phia Biéc Viét Nam" do Vién Dia chat
va Khoang san thuc hién tir nam 2012. Ban dd nay bao gém 114 vi tri truot
16 trong 10 ndm qua & Than Uyén, chu yéu xay ra doc theo cac tuyén duong.
3.1.3 Cac yéu té anh hwéng
10 yéu té anh huong dén trugt 16 duoc xem xét:
- Yéu t6 dia hinh: do cao, d6 déc, do cong, hudng dbc, @6 chénh cao.
- Yéu t6 nhan sinh va moi truong: loai dat, dia chat.
- Yéu t6 khoang cach: dén duong, song sudi, dut giy.
Céc yéu t6 dugc biéu dién dudi dang cac 16p ban do sb trén ArcGIS Pro.
3.1.4 Xay dung Geodatabase cho sat 1¢ @it tai huyén Than Uyén
CSDL GIS duogc xiy dung bao gdm 10 yéu td anh hudéng va ban dd phan bd
sat 10 dat. Tong cong 228 ban ghi duoc tién xur Iy dé dwa vao mé hinh. Qua
trinh xir 1y va tién xir 1y dit liéu dugc nhic dén & muyc 1.6 ctia luan én.
3.2 M6 hinh lai BBO-DE-StreeEns toi wu héa BBO-DE
3.2.1 Pé xuit méd hinh
Nghién ctru sinh dé xuit mé hinh BBO-DE-StreeEns dé 1ap ban d6 kha ning
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qua v6i bo dir liéu nho (228 ban ghi). M6 hinh méi két hop:
- Subbagging va Khéng gian phu ngiu nhién dé tao bo dit liéu phu.

- Thuit toan SPAARC dé xay dung cay quyét dinh, giam 70% thoi gian xay

dung so véi Random Forest.

- Tbi wu héa siéu tham s bang két hop BBO va DE (DE/BBO).

Phuong phap nay nham cai thién hiéu suét, toc do xir Iy va do chinh xac so
v6i thuat toan Rung ngiu nhién truyén théng, dong thoi khic phuc han ché
cua Deep-NC véi bd dir liéu nhd.

3.2.2 Quy trinh thanh lap ban @6 nhay cam nguy co sat 1&' dat bang mé

hinh BBO-DE-StreeEns

Di¥ liéu Bia ly tr nhiéu ngudn

/+ Ban db Dia hinh ty 1& 1:50.000
+ Ban do6 Dia chét ty 16 1:50.000
+ Bén do Dat dai quoc gia ty 1€ 1:50.000

Tién xt ly d@ ligu

CSDL Sat & gét

- Cac vi tri sat 1& (Dang Ving va DBiém)

- D6 cao (m) - Thé nhudng
- D& nghiéng (°) - Dia chat )
- Khia canh - Khoang cach dén dudng (m)

- Bién dd dia hinh - Khoang cach dén séng (m)
- D6 cong - Khoang cach dén
durt gay (m)

Dir liéu tr Thyre dia v&i D liéu
GNSS cdm tay

« Co s& di ligu vé Sat 16 dat
lay tlr Dy an Sat 1& dat duoc
Québc gia tai tro (SFLP) Viét Nai

I Tao ban db phan ving

ap di liéu
huén luyén Huén luyén md hinh
(70%)

4p di liéu
kiém tra
(30%)

Kiém tra mé hinh

nguy co sat & dat

Ban db phan vung
nguy co sat & dat

Hinh 3-2 Quy trinh x4y dung mé hinh danh gia nguy co sat 16 dat
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Pé xay dung mo hinh danh gia nguy co sat 16 dét, ta thuc hién cac budc
trong Hinh 3-6 nhu sau:
- Thu thép dir liéu 10 yéu t6 anh huong: d6 cao, d6 dbc, do cong, hudng déc,
chénh cao, th nhudng, dia chat, khoang cich dén dut giy, duong va song
(Xem phan 1.6.2.2 trong bao céo toan vin)
- Xay dung CSDL sat 16:
+ Trich xudt gia tri 10 yéu tb tir ban do raster
+ Chuyén d6i dir lidu rdi rac thanh gia tri s cho cac yéu tb twong tng
Sau cac budc thu thap bo dir liu, tién xur 1y dir liéu, CSDL sat 16 dat duoc
hinh thanh vé6i 10 yéu t6 anh hudng va vi tri cac vu sat 16 dét, duoc tao thanh
mot tap gom 228 diém (bao gdbm 114 diém sat 16 va 114 diém khong sat 15).
Dit liéu nay duoc chia thanh 2 tap dit liéu hudn luyén (70%) va thim dinh
(30%). O budc niy sé tién hanh cac budc dé xay dung mo hinh BBO-DE-
StreeEns dé xuat (Hinh 3-7). Trong d6, cac budc nhu sau:
Budc 1: Chia tap dir liéu thanh 2 tap huin luyén (70%) va kiém tra (30%)
Bude 2: Khoi tao céc siéu tham sd ban du cua thuét toan BBO va DE. Cac
siéu tham s6 nay bao gdm ty 1& dot bién, ty 18 chéo, kich thudc quén thé, sb
lan 1ap, gia tri rang budc cac tham s6 tbi ru hoa.
Budc 3: T6i wu héa 3 siéu tham sb cua mdé hinh gdm TotalTrees,
SizePercentage va SubSpaceSize bang thuit toan lai BBO-DE. C4c siéu tham
s6 nay dugce str dung dé tinh toan ham muc tiéu MAE trén tdp huan luyén.
Budc 4: Panh gia mo hinh trén tap kiém tra. Néu két qua dat s& ding viéc tdi
uu hoa. Nguoc lai, diéu chinh cac siéu tham sb.
Budc 5: Lap lai Budc 3, 4 cho dén khi tim duoc bo siéu tham sb tdi wu.
Budc 6: M hinh & budc nay 1a t6i wu, cac siéu tham sb c¢6 thé dugce st dung
trong md hinh dé tao ra ban do nguy co sat 16 dat & budc tiép theo.

Céc thong sb trén duoc trich xuit vao mo hinh t6 hop, sau d6 BBO-
DE s& t6i uu hoéa ba siéu tham sb: SizePercentage, TotalTrees va
subSpaceSize. Trong nghién clru nay, ching la: SizePercentage=0,9 (90%),
TotalTrees = 30 va subSpaceSize = 0,5 (50%).
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Hinh 3-7 Kién tric ctia md hinh dé xuat BBO-DE StreeEns

3.2.3 Tac ddng ciia cac yéu td anh hwong dén sat 16 dat

Panh gia déng gop cua 10 yéu t6 anh huong dén truot 16 trong md hinh
BBO-DE-StreeEns bang phwong phap wrapper va 5 1an cross-validation. Két
qua: do doc anh hudng 16n nhét (0,299), sau d6 1a khoang cach dén duong
(0,224) va d6 cao (0,142). Cac yéu t6 con lai it anh huong hon (0,026-0,084).

3.2.4 Ham chi phi va cac siéu tham s6

bé dat hi¢éu ning tot nhat, mé hinh BBO-DE-StreeEns phu thudc vao viéc
chon 3 siéu tham sé: TotalTrees, SizePercentage va SubSpaceSize.
s6 nay bang k¥ thuét lai BBO-

Trong nghién ctru, t6i uu hoda cac siéu tham

DE, str dung ham muc ti€u la Mean Absolute

Error (MAE).
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1on _
MAEz—Z | LS; — LS|
Némii=1

Trong do: LS;: gia tri nhay cam truot 16 du doan cho mau thi i.
LS, , & gia tri thuc té twong ung.
n: tong s6 mau trong tap huan luyén.
3.2.5 Két qua danh gia
Bang 3-5 Ma tran nhdm 13n ciia mo hinh BBO-DE-StreeEns dugc dé xut

cuing cac mo hinh tham chiéu trén tap dit lidu kiém tra.

M6 hinh TP | TN |FN | FP
BBO-DE-STreeEns 281 31 | 6 | 3
Lregr 241 28 | 10| 6
IMLPNeuNet 26 | 18 | 8 | 16
SPAARC 281 29 | 6 | 5
SVM 24 | 28 | 10| 6

Bang 3-6 Cac chi sb danh gia hiéu suit cia moé hinh BBO-DE-STreeEns
dugc dé xuat va cdc md hinh tham chiéu trén tap dit liéu kiém tra

Cic chi s hiéu suit
M6 hinh PPV |NPV n A

%) | (%) ?;0) 223 (02(): Fscore | Kappa | AUC
BBO-DE-STreeEns 90.3(83.882.4|91.2|86.8| 0.862 | 0.735 | 0.940
Lregr 80.0|73.7|70.6|824|76.5| 0.750 | 0.529 | 0.853
MLPNeuNet 61.969.2 | 765|529 |64.7| 0.684 | 0.294 | 0.748
SPAARC 84.8182.9|82.4|853(83.8| 0.836 | 0.676 | 0.915
SVM 80.0|73.7|70.6|824|76.5| 0.750 | 0.529 | 0.767

5 m6 hinh (BBO-DE-StreeEns, LRegr, MLPNeuNet, SVM, SPAARC) dugc
huén luyén bang kiém dinh chéo 10 lan trén 228 diém (114 truot 1o, 114
khong truot 16). Trén tip huin luyén, mé hinh dé xuit (v6i siéu tham sb tdi
uu: TotalTrees=30, SizePercentage=0.9, subSpaceSize=0.5) va SPAARC
cho két qua tot nhat vé cac chi s6 (AUC, Kappa, F-score, Accuracy).

Trén tap kiém tra, BBO-DE-StreeEns va SPAARC vén duy tri kha ning dy
doén tét nhat. Cac md hinh LRegr, SVM, MLPNeuNet cho Kkét qua kém hon
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trén ca tap hudn luyén va kiém dinh. Nhu vdy, m6 hinh BBO-DE-StreeEns

dé xuét 1a t6t nht trong cac mé hinh dwoc khao sat.
3.3.6 Tao ban d6 phan ving nguy co sat 16 dat cho huyén Than Uyén

Bang 3-8 Céc chi sb cuia 4 16p cAp dd nguy co sat 16 dat cia mé hinh dé xuﬂét
£ Khoang gia Ty 1€ Dién £ 2.z | Ty |€ diem
STT| 3P | trichiss dien tich |50 BEM | trugt 1
suy nguy co tich(%) | (km?) ’ (%)
1 |Thap 0,062-0,508 50,00 394,5 12 10,53
2 |TB 0,508-0,606 20,00 157,8 7 6,14
3 |Cao 0,606-0,737 20,00 157,8 23 20,17
4 |Ritcao | 0,737-0,910 10,00 78,9 72 63,16
Téng cong 100 789 114 100
103°42€ 103°48'E 103°54E

22°0N

21°54'N

21°48N

21°42N

v Diémtotle

Phin viing nguy co trugt 1o 5

o8 mip
@& 1rung binh
€3 Cao

o8 Rit cao

103°42€

103°48°E

103°54'E

22°0N

21°54N

21°48N

21°42N

Hinh 3-9 Ban d6 nhay cam nguy co sat 15 dat huyén Than Uyén st dung md
hinh BBO-DE-StreeEns
M6 hinh BBO-DE-StreeEns dugc chon dé tinh chi sé nhay cam truot 16
(0,062-0,910) cho ting pixel & Than Uyén. Ban dd nhay cam truot 1o dugc
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tao bang cach phan chi s6 thanh 4 cap sir dung phuong phap Natural Break:
rit cao, cao, trung binh va thip. Ngudng cic cip do xac dinh qua phan tich
do thi ty 1¢ % dién tich truot 16/ban d6 nhay cam. Phan bd: rat cao 50%
(0,737-0,910), cao 20% (0,674-0,737), trung binh 20% (0,502-0,674), thap
10% (0,062-0,502). Cép rit cao va cao chiém 83,33% diém truot 16. Ban d6
cubi cuing dua trén cac ngudng va phan cip nay.
KET LUAN
Luén é4n da trinh bay qud trinh thu thdp va xtt Iy dir liéu tir tinh Gia Lai va
huyén Than Uyén, tinh Lai Chau, dong thoi dé xuét va chimg minh hiéu qua
cua hai mo6 hinh quan trong. M6 hinh Deep-NC dugc ap dung trong dy bao
nguy co chay rung, vuot trdi hon cac moé hinh RVMs, SVMs, va RF, voi
thuat toan t6i uu Adam cho hiéu sut tot nhat. P6i voi ban d6 kha ning sat 1o
dat, moé hinh BBO-DE-StreeEns, két hop Cay SPAARC va tdi uu hoa hybrid
BBO-DE, di thé hién hiéu suit vuot troi, xac dinh do dbc va khoang cach
dén duodng 13 yéu té quan trong nhét. Ca hai mé hinh déu chimg minh hiéu
qué trong viéc phan 16p nguy co chay rung va sat 16 & Viét Nam, véi BBO-
DE-StreeEns con ni bat vé tde do dao tao nhanh va do chinh xac cao.
HUONG NGHIEN CUU TRONG TUONG LAI

Hudng nghién ctru trong tuong lai bao gdm viéc t6i wu hoa cau trac mé hinh
Deep-NC va thuat toan huan luyén, bd sung dir liéu nhur lwong mua vao md
hinh BBO-DE-StreeEns, va kiém dinh kha ning 4p dung rong rii cia cac mo
hinh trén cac khu vuc va kich ban khac nhau. Ngoai ra, nghién clru ciling
huéng dén viée tich hgp Deep-NC va BBO-DE-StreeEns thong qua hoc két
hop hoac hoc da nhiém, phat trién Hoc truc tuyén dé cap nhat két qua theo
thoi gian thue, va mé rong nghién clru sang cac tinh khac. Trong qua trinh
nay, can xem xét dic thu riéng vé dia hinh, khi hau, tham thuc vét va mbi
quan hé giita cc yéu t6 anh hudng cua timg dia phuong, dong thoi so sanh
va diéu chinh mé hinh dua trén sy twong dong hodc khac biét giira cac khu

vuc.



