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QUYET PINH .
Vé vige phé duyét Danh muc dé ti khoa hoc va cong nghé cép b
giao thyre hién tir ndm 2021

BO TRUONG BQ GIAO DUC VA PAO TAO

Can eir Nghj dinh 56 123/2016/ND-CP ngéy 01/9/2016 ciia Chinh phi: quy dinh
chirc ndng, nhigm vy, quyén han vé co edu té chire etia bg, co guan ngang bg;

Ciin cir Nghi dinh 56 6%2017/ND-CP ngay 25/5/2017 ciia Chink phit guy dinh
chire ndng, nhiém vy, guvén han va co edu 16 chire cia Bé Gido dye va Bao tao;

Can cit Thong tw s6 11/2016/TT-BGDPT ngay 11/4/2016 cia Bg trieimg Bo
Gido duc va Dao tao ban himh quy dinh vé guan Iy @ tai khoa hoe va cdng nghé cap
Bd cua Bg Gido duc va Bao tao;

Xét két qud tham dink néi dung va kinh phi dé tai khoa hpc va cong nghé edp
b ndm 2021 ciia Bé Gido due va Pao tgo;

Theo dé nghi ciia Vu truimg Vi Khoa hoe, Céng nghé va Mii truomg.

QUYET PINH:

Diéu 1. Phé duyét Danh myc dé tai khoa hoc va cong nghé cfip bo nam 2021
cla Bo Gido duc va Bo o gdm 262 dé tai, tdng kinh phi 94.845 tridu ddng (ngén
sich nha nude 89.005 triéu ding, ngubn khac 5.840 miéu déng) giao 41 don vj tryc
thude trong Phy lyc kém theo.

Diéu 2. Vyu Khoa hoe, Céng nghé va Méi tnrimg ¢6 trich nhiém hwéng din cic
td chire, cd nhén trién khai thye hién dé tai néu & Didu 1 theo quy dinh quin 1y dé i
khoa hoe v cong nghé cdp b ban hinh tai Thong tw s6 112016/ TT-BGDDT ngay
11/4/2016 cia Bj trudng B) Gido duc vi Pio tao va cdc quy djnh hién hanh.

Piéu 3. Chanh Viin phong, Vu truéng Vi Khoa hoe, Cang nghé vt Mi truimg,
Thu truwdmg cac don vj thude B Gido duc va Béo tao, Thi tredémg céde 16 chire chi tri
vil chit nhiém d& tai chiu tréch nhigm thi hanh Quyét dinh nay./.
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THUYET MINH DE TAI

KHOA HOC VA CONG NGHE CAP BO

1. TEN DE TAI:
Nahién ciiu xay dung cdc mé hinh Deep Learning mai sir dung dir liéu
vién tham va dia tin hoc phuc vu phat hién va du bdo nguy co chdy

rung.
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Khoa hoc Nong nghiép

Khoa hoc Nhan van

5. THOT GIAN THUC HIEN: 24 thing

Tu 01 thang 01 nam 2021 dén 31 thang 12 nam 2022.

| 6. TO CHUC CHU TRI PE TAT

Tén td chuc chu tri:

Trudng Pai hoe Mo - Dia chét

Dién thoai: 024, 38386437

F-mail: khoahoccon

gnghe@ghumg.edu.vn

Co

ban

x|

Pia chi: $6 18 Phé Vién - Phudmg Pirc Thing - Q. Bac Tur Liém - Ha Noi

Ho va tén thu truong 6 chac chu tri: GS.TS Tran Thanh Hai

7. CHU NHIEM PE TAIL
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) R

Ho va tén: Tran Xuan Truong -

Chire danh khoa hoc: Pho Giao su

Hoc vi: Tién si
Nam sinh: 1975

Pia chi co quan: S

& 18 Phd Vién - Phuong

Pién thoai di ddong: 0987.660.686

Pirc Thing - Q. Bic Tu [.iém - 11a Ngi

Bicn thoai co quan:

024.3838. 9633

F-mail; tranxuantruong@@humg.edu.vn

FFax:

| 8. NHUNG THANH VIEN THAM GIA NGHIEN CUU PE TAI
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Don vi cong tac va linh
vuc chuyén mon

Bo moén Do Anh va
Vién Tham, Khoa Tric
dia - Ban d6 va Quan ly
dat dai, Truong Dai hoc
Mo - Dia chat

| B6 mdon Do Anh va
Vién Tham, Khoa Tric
dia - Ban do va Quan ly
dat dai, Truong Pai hoc
Mo - Dia chat

Noi dung nghién ciru
cu thé dugc giao

Chi nhiém dé tai: Chu tri va
tham gia thyuc hién tat cd cac Noi
dung | dén 5.

Thu ky dé tai, thanh vién chinh:
Theo ddi tién do thuc hién dé tai,
c¢hi phi thuc hién cdc cong vigc.
Tham gia va phoi hop thuc hién
tat ca cac Noi dung | dén 5

Ung

dung

|

Chir ky

Tric
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PGS. TS Tréan
Van Anh

PGS. TS Phiing
Van Khoa

TS Trén Héng
Hanh

TS Nha Viét 11a

TS. Nguyén Gia
Trong

ThS [.& Thanh
Nghi

NCS Poan Thi
Nam Phuong
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Diém Hang
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M6 - Dia chat

Bo mon Quan ly Moi
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Tai nguyén rung va Moi
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[.am nghiép Viét Nam
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9. DON VI PHOI HQP CHINH

‘ Tén don vi trong va ngoai nudc
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khoa hoc Ky thuat
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- Thu thap s6 licu:
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10. TONG QUAN TINH HINH NGHIEN CUU THUQC LINH VUC CUA PE TAI O TRONG VA NGOAI
NUOC
10.1. Trong nwéc
Do vi tri dja ly, Viét Nam hién nam trong tép mudi cac nude bj anh huéng nang né nhat vé thién tai do
bién d6i khi hau voi xam nhap man, han hén, bdo va ap thap nhiét déi, 1 lut, va dac biét 1a chay rung [1].
Trong d6, chay ring la tham hoa thién nhién xay ra lién tuc vao mua khod hang nam, dac biét la cac nam
hi’én tuong El Nino hoat dong manh, gy ra mirc d6 tan pha Ién. Do vay, nghién ciu du b&o chay ring la
van dé rat duoc quan tam tai Viét Nam.
10.1.1 Céc nghién ciru trong nuwéc vé chay rirng tai Viét Nam c6 cong b trén cac tap chi ISI
Khao sét cua ching tdi cho thiy, nghién ciu vé du béo chay ring tai Viét Nam dwgc cong b trén Co
so dir lisu Web of Science van han ché. Pang chi ¥, co cac cong bé IS sau:
= Céc nghién ciu dy béo chdy ring cong bd bai GS Bui Tién Diéu va cong su cho mot s6 khu vire
bao gom:
(1) Pao Cat Ba nam 2016 trén tap chi Remote Sensing (IF = 4.118, Q1) [2]
(2) Tinh Lam Déng cong b nim 2017 trén tap chi Agricultural and Forest Meteorology (IF =
4,189, Q1) [3];
(3) Khu vuc tinh Lao Cai trén tap chi Journal of Environmental Management (IF = 4.865, Q1) [4]
= Mot sé nghién ctru ciru du béo chay ring khac tir Dai hoc Quéc Gia Ha Noi, bao gdbm
(1) Dy béo chéay ring cho Thuan Chau (Son La) cong bd 2018 boi GS Nguyén Ngoc Thach va
cong su trén tap chi Ecological Informatics (IF = 2.511, Q2) [5]
(2) Du béo chay rirng tinh Dac Nong céng b 2019 bséi PGS. Bui Quang Thanh trén tap chi
Geomatics Natural Hazards and Risk (IF = 3.333, Q1).
O cac nghién ciu trén, cac md hinh may hoc dugc thiét 1ap cho du bao (prediction) chay ring du trén qua
trinh hoc c6 giam sét. Cac yéu té dau vao dugce xem xét lién quan dén dia hinh, thuc phu, khi twong nhu: chi
sb thuce vat NVDI, chi sé d6 am dja hinh TWI, loai hinh che phu dat, nhiét do, d6 dbc, huéng dbc, khoang
cach t6i khu dan cu, khoang céch t6i dudng giao thong, lugng mua va stc gio. Do vay, két qua du bao kiém
nghiém bang dir liéu chay rimg thuc té cho dé chinh xéc tét. Cac nghién ciru ciing chi ra rang ca cac yéu tb
dau vao co tac dong lon dén kha nang du bao chay rimg, trong d6 NVDI, TWI, loai hinh che phu dat va
nhiét d6 co dong ghop cho du bao cao nhat.

10.1.2 Céc nghién ciru trong nwéc vé chay rieng khac, khong cé cong b trén céc tap chi 1SI:

C6 nhiéu nghién ciru khac vé chéy rimg ¢ Viét Nam, nhung cac nghién ciru d6 khéng c6 cong b trén
cac tap chi trong danh muc ISL. Cac phuong phap du bao nguy co chay rung & day cha yéu 1a theo chi sé
téng hop (P) cua Nesterov [6] duoc tinh tir gié tri cua cac yéu tb khi tuong gdm nhiét do, d6 am khéng khi
va luong mua, hoic ¢ cai tién dé phu hop véi didu kién Viét Nam bang cach sir dung thém cac yéu té nhu
kiéu rirng, sirc gié va muac swong mu (fog level). Co thé thiy rang cac phuong phap du bdo chay ring nay
khéng str dung céc yéu té quan trong khac nhu cac chi sé tham thuc vat (NDVI, NDWI, NDMI), chi s6 4m
dia hinh (TWI), khoang céch ti dudng giao théng, khoang céch t6i khu dan cu, d6 déc, husng déc, 1a
nhitng yéu té da dugc chitng minh c6 kha ning du bao cao trong chay ring. Ngoai ra, cac nghién cau nay
chua dé cap dén viéc kiém dinh do chinh xé4c cua du bao.

Bén canh d6, mot s6 nha khoa hoc cua céc t6 chic khoa hoc sau day da va dang tién hanh cac nghién
ctru bao gom:

=  Truwong Pai hoc LAm Nghiép: Pé tai cip Nha nude “Nghién ctru xay dung cac giai phap phong

chéng va khac phuc hau qua chay rimg cho ving U Minh va Tay Nguyén”, ma sb KC.08.24, do GS.
TS. Vuong Vin Quynh Iam cha nhiém, da xay dyng phan mém “Dy bao nguy co chdy ring” cho
toan Viét Nam. Trong cac nghién ctu nay, s6 lidu vé nhiét do, do 4m khong khi va lugng mua dugc




cung cap chu yéu boi céc tram khi twong thuy vin Qudc gia. Dé co thé dy bao cho moi diém trén
toan lanh thd, Cac tac gia da xac 1ap bo phuong trinh phan anh sy lién hé giira gia tri cua cac yéu to
khi twong néi trén vai cac yéu té dia Iy nhu kinh do, vi d6 va d6 cao bang phuong phap hdi quy va
xay dung phuong phap ndi suy gia tri ciia cac yéu tb khi twong cho moi diém tir s6 liéu cua cac tram
khi tugng 1an can. Nhu vay, cac nghién ctu nay khong str dung dit liéu vién tham.
= Trudng Pai hoc Can Tho: Ngoai chi s6 P, Tran Vian Hung va cong su [7, 8] con sir dung chi s6 do
am vat liéu chay va chi sé tong hop cua hai chi s6 trén dé du bao nguy co chay ring cho khu vuc
Vuon Québc gia U Minh Ha.

= Pai hoc Quéc gia Ha Ngi: Gan day, trong bai bao (Thach, et al., 2017 [9]), cac tac gia thanh lap
ban d6 nguy co chay ring cho tinh Son La bing cach sir dung phuong phép phan tich thir bac
(AHP) dé xac dinh trong sé cua cac yéu té dau vao gom: do dbc, do cao, d6 am cuc tiéu, huéng
déc, kiéu rung, khoang cach téi séng/sudi, khoang céach toi duong giao théng, khoang cach téi khu
dan cu va khoang céch toi nwong diy. Nhu vy, ham xac dinh chi s6 nguy co chay riing ¢ day la
tuyén tinh d6i véi cac yéu td dau vao

Ngoai viéc nghién ciu du bao chay rirng, mot sé nghién ctru khac tap trung vao viéc phét hién sém
chay rirng tir anh vién tham. Cac phuong phap cua cac nha khoa hoc Viét Nam chu yéu Ia tinh toan dua trén
cac kénh nhiét cia anh vé tinh do phan giai thap c6 tan suit quan st I6n, nhu anh MODIS va AVHRR, st
dung cac phan mém c6 sdn nhu FIRMS [10] hat PCI Geomatics software. C4c nha khoa hoc cua cac to
chire sau ddy da va dang tién hanh cac nghién ctu nhu vay:

=  Trudng Pai hoc LAm nghiép: Phan mém “Phét hién sém chéy ring tir anh vé tinh”, mot san pham

cuia d& tai KC.08.24, tinh chi s6 phét hién chay ring K theo dir liéu cac kénh nhiét cia anh vé tinh
MODIS. Chi sb nay duoc két hop voi théng tin vé kiéu riing va diéu kién dia hinh dé xac dinh c6
chay hay khong.

= Truwong Pai hoc Cong ngh¢, Pai hoc Quéc gia Ha N§i: Nhém céc nha khoa hoc do PGS. TS. Lé

Thanh Ha 1am truéng nhom da Viét hoa, cai dat va st dung phan mém FIRMS cua Co quan Hang
khong va Vil tru Hoa Ky (NASA) dé phat hién chay ring.

= Trung tdm Vién tham va Pia Tin hoc, Vién Pia chat, Vién Han 1am Khoa hec va Céng nghé

Viét Nam: Sir dung phan mém PCI Geomatica xt ly cac anh vé tinh AVHRR va MODIS dé du bao
va phét hién sém chdy rung cling nhu cac thién tai khac.

= Cuc Kiém lam, Téng cuc Lam nghiép, B4 Nong nghiép va Phéat trién Nong thon: Hé thong theo

ddi chay ring truc tuyén caa Cuc Kiém l1am (FireWatch Viét Nam) tu dong phét hién sém cac diém
chay trén toan Viét Nam tir dir liéu anh VIIRS, MODIS, AVHRR va FY-3B cua cac vé tinh Suomi
NPP, TERRA, AQUA, NOAA-15, NOAA-17, NOAA-18 va FY-3B sir dung cac thuat toan ATBD-
MOD14 ciia NASA va ciia Cuc Pia chat va Hai duong hoc Qudc gia Hoa Ky (NOAA).

Mot sé nghién ciu chay ring con lai duoc cong bd trong nuée dang chu y co 6 dé tai: [11], [12,
13],[14], [15] va [16]. Cac dé tai nay tuy budc dau 1am rd nguyén nhan chay rirng va c6 canh bao chay ring
theo thoi gian thyc (dé tai [16]) va la cac tu liéu tt dé tham khao. Tuy nhién, hau hét cac dé tai déu sir
dung cac md hinh ¢6 sin tir hon hai chuc nim truéc, khi cong nghé du bao chua phat trién.

Vé tong thé, cd khoang cach Ién giira cac nghién ciru trong nude va qudc té vé du béo chéy ring do cac
nghién ctru trong nudc chi sir dung cac mod hinh truyén thong, da co tir 1au. Mat khéc, viéc danh gia do
chinh xac dy bao bang kiém nghiém chay rung xay ra thyc té, déu chua tién hanh. Trong nghién ciru khoa
hoc, danh gia do chinh xac 1a viéc vé cling quan trong, thiéu cng tac nay, md hinh du bao khong c6 y
nghia khoa hoc, san pham ban d6 khong c6 y nghia sir dung [17-20]. Vé co ban tng dung tri tué nhan tao
va t6i uru hoa trong dy bao chay rimg chua duoc quan tam

10.2. Ngoai nwéc

Danh gia va du bao chéay rirng do bién dbi khi hau 1a van d& toan cu va la chu d& noéng trong 20 nim
qua. Khao st cua chung toi trén co so dir liéu Web of Science cho thay nhidu mé hinh khac nhau di dugc
dé xuét trén thé gisi cho du béo chay rirng. Théng k& mai nhét trén co s& dit liéu ISI Web of Science (truy




cap ngay 04 thang 4 nam 2020) cho thay, nghién ciu du bao nguy co chay ring tai nudc ngoai rat phat
trién. C4 rat nhidu mo hinh da duoc d& xuét va tmg dung thanh céng cho cac khu vuc khac nhau, va ching
c6 thé chia thanh ba nhém chinh: (1) mé hinh vat Iy; (2) md hinh thong ké va (3) mé hinh tri tué nhan tao
[21-23].

Céc mo hinh vat ly md phong va du bao kha ning chay rimng bang mét tap hop cac phuong trinh toan
hoc cua co hoc chét gay chay, sinh khéi rimg va co ché lan truyén nhiét [24]. Do d6, chung c6 kha ning mo
phong va du bao chay rung tot theo ca khdng gian va thoi gian. Trong nhém nay, cac md hinh thanh céng
va str dung rong réi nhat [a EMBYR [25], FARSITE-Fire Area Simulator [26], FDS [27], FIRETEC [28],
FireStation [29] va LANDIS-II [30]. Piém bét lgi chinh caa cac md hinh vat Iy nay Ia rit kho dinh luong
d6 16n cua sai s6. Mat khac, ciac mo hinh nay ciing doi hoi khu vuc nghién ctru phai c6 dir lidu chi tiét nhu
vi tri va kich thudc cua cay, nhién liéu sinh khdi va do am dat. Pay 1a nhitng dir liéu doi hoi chi phi rat lon
dé thu thap va do vay rat kho khan véi cac khu vuc rong lon [31].

Céc mo hinh théng ké dugc danh gia 1a phu hop hon cho viéc xay dung cac mé hinh dy bao chay ring
cho céc ving 16, dic biét 1a khi két hop vai hé thong tin dia ly (GIS), do kha niang thu thap va xi ly di
liu khong gian 16n caa GIS [3]. Khao sat cua chung tdi cho thay, nhiéu mé hinh théng ké duoc dé xuat
tuong d6i thanh cdng cho du bao chay rimg nhu: héi quy Poisson [32], phan bé Pareto tong quét [33], md
phong Monte Carlo [34], hoi quy tuyén tinh da bién [35], hdi quy Logistic [36] va hdi quy theo trong sb dia
ly [37]. Mac du vay, chay ring va su lan truyén chay I cac qua trinh phi tuyén rat phac tap, rat kho danh
gia va du bao, do vay, cac mé hinh nay van chua thoa méan dugc d6 chinh xéac du bao cao theo yéu cau [38].

Céc mo hinh tri tué nhan tao: Trong nhitng nim gan day, cung véi sy phat trién chung vé cong nghé
va cac thuat toan tri tué¢ nhan tao mai, viéc nghién ctu iing dung cac thuat toan nay cho du bao chay ring
bit dau dugc quan tdm va hién tré thanh mot cha dé ndng trong nganh, do kha ning du bao chinh xéc cao
clia cac md hinh duoc phat trién, tét hon cac mé hinh truyén théng [39]. Thanh cong nhat, phai ké dén cac
md hinh nhu: Cay quyét dinh [40], Anh xa khéng gian 18i [41], M hinh riing ngau nhién [42], Hoi quy anh
xa hat nhan Logistic [43], va Mang no-ron nhan tao da 16p [44]. V& tong thé, md hinh tri tué nhan tao cung
cap chat lugng dy béo tét hon so véi cac md hinh truyén théng.

Mic du vay, van khéng c6 md hinh nao tét cho tat ca cac ving trén thé gisi. D6 1a bai vi bai toan dy
b&o chay ring ¢ quy mé ving Ién van con kho khan do su thiéu chinh xac (imprecision) cua dit liéu khdng
gian GIS thu thap duoc. Diéu ndy c6 thé xuat phat tir viéc thiéu tinh dong bo thoi gian thu thap dit liéu, ti 1é
va d6 phan giai khac nhau cua dir liéu. Trong thuc té, md hinh du béo chay ring doi hoi phai thu thap dir
liéu cua nhiéu yéu t gay chay khac nhau nhu diéu kién thoi tiét (nhiét do, 6 4m, lugng mua va gid), dia
hinh (d6 cao, d6 dbc, huéng dbc), tinh trang sir dung dat. Do d6, rat kho dé loai bo su thiéu dong bo ciing
nhu d6 thiéu chinh xac cua dit lidu.

Trong khoang vai nam trg lai dy, cung véi sy phat trién cia toan hoc va cdng nghé thong tin, mot sb
thuat toan méi vé may hoc sau va hoc da tang (goi chung 1a Deep Learning) da dugc dé xuat, chang han
nhu Deep convolution neural networks (CNN), UNET Deep convolution neural networks, hay Deep fuzzy
neural network. CAc thuat toan trén mac di tng dung rét thanh cong trong cac linh vuc xu ly anh [45-47],
tuy nhién nghién ciru wng dung cho tai bién thién nhién con rat han ché, kho khan chii yéu nam & viéc
nghién ciru chuyén doi bai toan dy bao tai bién thanh mo thirc va cau tric dé cac thuat toan trén phat huy
hiéu qua. Trong khoang 02 nam tro lai day, mot vai md thirc va cau trdc méi duge dé xuat cho dé co thé
ng dung cac md hinh Deep Learning cho lii Iut. Két qua cho thy hiéu suit du bao vuot troi so voi cac md
hinh méay hoc hién thoi [48]. Do vay day la huéng nghién ciru méi rat hira hen dem lai tinh dot phé trong
du bao chay rung hiéu suat cao.

Mic du vay, van rat hiém cé nghién ciru nao dén nay cho du bao chay rung, ca trén thé gii va Viét
Nam, dugc thuc hién véi cac md hinh Deep Learning mai nay. Vi vay, ching toi d& xuat dé tai “Nghién
ciru xay dieng cac mod hinh Deep Learning mdi si dung diz liéu vién tham va dia tin hoc phuc vy phét hién
va dir bdo nguy co chdy rimg” véi muc dich dua cac thanh qua méi nhat cua tri tué nhan tao vao du bao
chéy rirng nham nang cao hiéu suit va do chinh xac du bao, tng dung khéng chi tai Viét Nam ma con cac
noi khac trén thé gidi, noi chiu anh huéng cua chay ring. Ching t6i ky vong, cac cong b tir dé tai nay s&




gay tiéng vang va nhan duoc nhiéu trich din caa cac nha nghién cau trén thé gisi.

10.3. Danh muc cac c¢ong trinh da cong bd thude linh vuc cia dé tai caa chin nhiém va nhiing thanh
vién tham gia nghién céu

a) Cua chua nhiém dé tai

[1].

2.

13].

“Soil moisture mapping over west africa with a 30-min temporal resolution using AMSR-E
observations and a satellite-based rainfall product” [49], cong bé nam 2009 trén tap chi rat uy tin
Hydrology and Earth System Sciences (ISI Q1, Impact Factor: 4.936), hién c6 36 trich dan trén
Google Scholar.

“A novel hybrid swarm optimized multilayer neural network for spatial prediction of flash floods in
tropical areas using sentinel-1 SAR imagery and geospatial data” [50], cong b nam 2018 trén tap
chi rat uy tin Sensors (1S1 Q1, Impact Factor: 3.031). Céng b nay hién c6 18 trich dan trén Google
Scholar.

“A new intelligence approach based on gis-based multivariate adaptive regression splines and
metaheuristic optimization for predicting flash flood susceptible areas at high-frequency tropical
typhoon area” [51]. Cong bb nam 2019 trén tap chi xép hang rat cao la Journal of Hydrology (SCI
Q1, Impact Factor: 4.405, hién c6 04 trich dan).

b) Cua céc thanh vién tham gia nghién cau
= PGS. TS Nguyén Vin Trung:

[1].

2.

[3].

[4].

[5].

Wei Chen, Jiale Wang, Xiaoshen Xie, Haoyuan Hong, Nguyen Van Trung, Dieu Tien Bui,Gang Wang, Xinrui
Li (2016). “Spatial prediction of landslide susceptibility using integrated frequency ratio with entropy and
support vector machines by different kernel functions”. Environmental Earth Sciences

Nguyen, Van Trung; Le, Thi Thu Ha; La, Phu Hien (2017). “Predicting Land Use Change Affected by
Population Growth by Integrating Logistic Regression, Markov Chain and Cellular Automata Models”. Journal
of the Korean Society of Surveying, Geodesy, Photogrammetry and Cartography.

Lé Thi Thu Ha, Nguyén Viin Trung, Pham Thi Lan, Nguyén Hitu Long, Duong Thity Huong (2019). “Impact
of urbanization on land surface temperature using remote sensing and GIS: A case of Tay Ho district, Hanoi
city, Vietnam”. Tap chi Khoa hoc ky thuat Mo - Bia chét.

Nguyén Vin Khanh, Nguy&n Vin Trung, Lé Thi Thu Ha, Tran Xuan Truong (2019). “Quan tric Sy mé rong
viing ngap i & luu vuc sdng Tién va sdng Hau va lap ban dd tan suit ngap li sir dung chudi anh Sentinel-2”.
Tap chi khoa hoc ky thuat M6 - Dia chit.

Nguyén Vin Trung, Poan Thi Nam Phuong, Bui Tién Diéu (2018). “Str dung cac chi s6 phé cua dir liéu anh
vé tinh Sentinel-2 va Landsat-8 thanh lap ban ¢6 muc do chay ring o x& Na Ngoi, Ky Son, Nghé An”. Tap chi
khoa hoc k¥ thuat Mo - dia chat.

» PGS. TS Tran Van Anh:

[1].

[2].

3.

[4].

[5].

Manh Van Pham, Quang-Thanh Bui, Anh Van Tran, Thach Ngoc Nguyen (2019). “Integrating Sentinel-1A
SAR data and GIS to estimate aboveground biomass and carbon accumulation for tropical forest types in Thuan
Chau district- Vietnam”. Journal of Remote Sensing Applications: Society and Environment

Nghiem, V.T., Nguyen, M.N., Tran, V.A., Do, T.P.T (2018). “Study Method for Testing Image Quality of
Optical Remote Sensing Satellite of Vietnam”. Journal of Applied Mathematics and Computation

Anh Kim Nguyen, Yuei-An Liou, Minh-Hsu Li, Anh Van Tran, Van Binh Do (2017). “Groundwater arsenic
contamination and land subsidence in Hanoi city, Vietnam”. IEEE-IGARS.

Van Anh Tran, Quoc Cuong Tran, An Binh Nguyen, Trung Anh Tran (2019). “Application of Quasi-PSI
Method for Landslide Determination in Northern Mountainous Region of Vietnam by Multi Sensor Radar
Satellite Images”. FIG Peer Review Journal.

Nguyén Nhu Hung, Tran Van Anh, Pham Quang Vinh, Nguyén Thanh Binh, Vii Van Hoang (2018). “Mb
hinh x4c dinh byi PM10 trong khéng khi khu vuc Ha Noi bang dix liéu anh vé tinh Landsat 8 OLI va dit liéu do




bui bang mat”. Tap chi Khoa hoc PHQGHN: Cac Khoa hoc Trai dat va Méi trudng.

= PGS. TS Phung Van Khoa:

[1].

[2].

3.

Phiing Vin Khoa (2019). “Xay dung hé théng canh béo sém va giam sét lira rimg trén dia ban TP Ha Noi”.
Chi cyc Kiém Lam Ha Noi.

Phung Vin Khoa (2019). “Thiét lap thi diém hé thong tuan tra, giam sét lua ring, su thay doi rimg va dat 1am
nghiép cap huyén”. Chuong trinh muc tiéu PTLN bén viing - Bo Noéng nghiép va PTNT.

Phung Vin Khoea (2013). “Nghién ctu chinh séch nham quan Iy va sir dung bén viing rimg phong ho trong béi
canh bién d6i khi hau”. Bé tai cap Bo - Bo Nong nghiép va PTNT.

= TS Tran Hong Hanh:

[1].

12].

[3].

[4].

[5].

12].

[3].

H. TRAN, Q. Nguyen, M. Kervyn (2017). “Household social vulnerability to natural hazards in the coastal
Tran Van Thoi District, Ca Mau Province, Mekong Delta, Vietnam”. Journal of Coastal Conservation (5-Year
Impact Factor: 1.208).

H. TRAN, Q. Nguyen, M. Kervyn (2018). “Factors influencing people’s knowledge, attitude and practice in
land use dynamics in Tran Van Thoi district, Ca Mau province in the Mekong delta, Vietnam”. Land Use
Policy (5-Year Impact Factor: 3.527).

H. V. Le, Q. T. Bui, D. T. Bui, H. H. TRAN, and N. D. Hoang (2018). “A Hybrid Intelligence System Based
on Relevance Vector Machines and Imperialist Competitive Optimization for Modelling Forest Fire Danger
Using GIS”. Journal of Environmental Informatics (5-Year Impact Factor: 4.521).

H. Tran, N. Bui, L. Hens (2018). “Identifying drivers of land use changes and their impacts using expert
opinions in the Ca Mau Province, lower Mekong delta, Vietnam”. Journal of Rural Studies.

H. Tran, D. Bui (2018). “Modelling land use change at household level in the Tran VVan Thoi District, Ca Mau
Province, Vietnam, Mekong delta”. Applied Geography.

TS Nhir Viét Ha:
[1].

Nhu Viet Ha, A. Mohammadi, H. Shahabi, A. Shirzadi, N. Al-Ansari, B. B. Ahmad, W. Chen, M. Khodadadi,
M. Ahmadi, K. Khosravi, A. Jaafari and H. Nguyen (2020). "Monitoring and Assessment of Water Level
Fluctuations of the Lake Urmia and Its Environmental Consequences Using Multitemporal Landsat 7 ETM+
Images.” International Journal of Environmental Research and Public Health 17(12): 1-18.

Nhu Viet Ha, A. Mohammadi, H. Shahabi, B. B. Ahmad, N. Al-Ansari, A. Shirzadi, J. J. Clague, A. Jaafari,
W. Chen and H. Nguyen (2020). "Landslide Susceptibility Mapping Using Machine Learning Algorithms and
Remote Sensing Data in a Tropical Environment." International Journal of Environmental Research and Public
Health 17(14): 4933.

Nhu Viet Ha, A. Shirzadi, H. Shahabi, W. Chen, J. J. Clague, M. Geertsema, A. Jaafari, M. Avand, S. Miraki,
D. Talebpour Asl, B. T. Pham, B. B. Ahmad and S. Lee (2020). "Shallow Landslide Susceptibility Mapping by
Random Forest Base Classifier and Its Ensembles in a Semi-Arid Region of Iran.” Forests 11(4): 1-28.

= TS Nguyén Gia Trong:

[1].

2.

3.

[4].

[5].

Nguyén Vin Cuong, Nguyén Gia Trong va nhiéu ngudi khac (2019). Béo céo tong két Khoa hoc va cong nghé
dé tai cap B Tai nguyén va Mai truong “Nghién ciru tich hop cong nghé GNSS, thiy 4m va giai phap nang
cao d6 chinh x4c dinh vi phuc vu cong tic diéu tra co ban tai nguyén va méi trudng bién, Bo Tai nguyén va
Méi truomg”. Ha Noi.

Nguyén Gia Trong, Pham Ngoc Quang, Nguyén Van Lam, Nguyén Viét Nghia, Vii Trung Ruy (2019). Nghién
ctru phwong phap két ndi cac tram quan tric lién tuc (CORS) trong hé toa d6 quédc gia va khung quy chiéu trai
dét qudc té. Béo céo tong két dé tai cip co sé T18-30. Truong Dai hoc M6 - Dia chit.

Nguyén Gia Trong, Pham Ngoc Quang (2019), “Ung dung phép loc Kalman (EKF) trong giai bai toan dinh vi
tuyét d6i khoang céch gia”, Tap chi Khoa hoc K§ thuat Mo - Pia chat, s 60, ky 1, 72-78.

Nguy&n Vin Cuwong, Nguyén Gia Trong (2018), Anh hudng cia nhiét do, d6 man téi sy thay ddi van tbc am
tai khu vuc Vinh Bic Bo, Tap chi Dia chinh, sé 35.

Nguyén Gia Trong, Pham Ngoc Quang (2018), Khao sat anh huong cua dia triéu dén két qua dinh vi GNSS
trén 14anh tho Viét Nam, Hoi nghi toan quéc Khoa hoc Trai dat va Tai nguyén vai phét trién bén viing, 49-54.
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= ThS L& Thanh Nghi:
[1]. Tran Van Anh, L& Thanh Nghi, Nguyén An Binh (2018). “Xé4c dinh truot l& dat khu vuc 130 cai bang chudi

anh vé tinh Radar Sentinel -1A”. Hoi nghi tng dung GIS toan quéc.

= ThS Poan Thi Nam Phuong:

[1]. Tran Binh Tri, Poan Thi Nam Phwong (2017). “Phwong phap giai bai toan nghich trong do anh don”. Tap chi
Tai nguyén va moi truong.

[2]. Tran Dinh Tri, Poan Thi Nam Phwong (2017). “Xay dung va binh sai mé hinh don giai tich theo diéu kién
ddng phuong cua vector diém anh va diém vat”. Tap chi Tai nguyén & Mbi truong.

11. TINH CAP THIET CUA PE TAI

Theo béo céo cia Ngan hang thé giéi (Worldbank) va Té chic phat trién Lién Hop Qudc ( UNDP),
Viét Nam thuoc mot trong 10 quéc gia chiu anh huong nang né nhat cua thién tai do tac dong caa bién doi
khi hau, véi thiét hai kinh té wéc tinh hang niam khoang 1.5% GDP, twong duong véi khoang 2.9 ty USD
(Worldbank [52], UNDP [53, 54]). Tai Viét Nam, ngoai bdo nhiét d6i, 1ii lut va l& dat, chay rung 1a tham
hoa thién nhién xay ra rong khap. Dac biét, trong hon trong 10 nam tré lai ddy, anh huong cua bién doi khi
hau c6 phan nghiém trong vai viéc xuat hién lién tuc cac hién twong khi hau cuc doan nhu mua 16n bat
thuong va kho han kéo dai gay chay rirng [55].

Cu thé tai Viét Nam, theo bdo cdo cua B6 Nong nghiép va Phat trién Nong thdn, tong dién tich dét cua
Viét Nam la khoang 33 triéu ha vai khoang 13.9 triéu ha la ring, trong d6 10.4 triéu ha la ring tu nhién,
con lai 3.5 triéu ha la riing trong [56]. Trung binh hang nam, Viét Nam mat di hang chuc ngan ha ring,
trong d6 bao gdm mét rimg do chay, c6 nim cao nhat 1én dén khoang 16.000 ha [57]. Theo bao céo cua
Poan giam sat ciia Qudc hoi vé viéc thuc hién chinh sach, phap luat vé phong chéy va chita chéy, chi trong
giai doan 2014 — 2018, ca nudc da xay ra hon 13.000 vu chéy, 1am chét 346 ngudi, bi thuong 823 nguoi,
thiét hai vé tai san udc tinh hon 6500 ti dong va hon 6.400 ha ring [58]. Ngay trong nim 2015-2016, do
anh huong cua El-Nino, di xut hién cac dot han han nghiém trong nhét trong gan 100 nam qua [59]. Hau
qua la chay rimg da xay ra rong khip tai 19 tinh c6 ring tai Viét Nam, pha hiy khoang 2400 ha rirng. Du
bao dén nam 2030, thiét hai kinh té do bién d6i khi hau hang nam s& 1én dén 3-5% GDP [54].

Dé chu dong phong chéy, chita chay ring (PCCCR), han ché t6i muac thip nhat nguy co chay va thiét
hai do chay ring gay ra, ngoai viéc ddy manh tuyén truyén, t6 chic tap huan, dién tap cho céc luc luong,
thuc hién nghiém ké hoach, phuong an bao vé ring, cdng tac du bao, canh bao chay ring, chi truc ra cac
khu virc co nguy co chay rimg cao dong vai tro then chdt, nham chuan bi trugce cac tinh hudng c6 thé xay
ra, tranh bi dong chay theo xur ly hau qua da roi. Cong tac du bdo, canh bao chay rirng nay c6 thé thuc hién
dugc bang cac md hinh dy bao do chinh xac cao. Do dé, nghién ctu phat trién cac mé hinh du béo tai bién
thién nhién chay rirng méi do chinh xac cao (>80%) ung phd véi bién ddi khi hau dang 1a nhiém vu cuc ky
cap béach hién nay tai Viét Nam. Két qua nghién ctru gép phan gitip co quan chirc nang trong viéc quan ly
va quy hoach ring, phan b6 ngudn luc, xir ly tinh hudng khan cip va canh bao sém chay ring, gép phan
trong cdng tac phong, chdng anh huong tiéu cyc do bién doi khi hau. Pay ciing la nhiém vu céap thiét duoc
khuyén co boi co quan Chién luoc Quéc té cua Lién hop quéc vé giam nhe thién tai (UNIRDR) nim 2019
[60] va ciing 14 nhiém vu uu tién duoc céng bd trong Nghi quyét 24-NQ/TW tai Hoi nghi 1an thi 7 cua Ban
Chiap hanh Trung wong Khoa XI vé chu dong tng phé vai bién ddi khi hau, ting cuong quan Iy tai nguyén
va bao vé méi truong.

Vi vy ching t6i dé xuat dé tai: “Nghién ctru xay dung cac md hinh Deep Learning méi sir dung dir ligu
vién tham va dia tin hoc phuc vu phét hién va du bao nguy co chay rimg”, ung dung thuc nghiém tai tinh
Pha Yén.

Tinh Pha Yén duoc chon do 14 noi lién tuc xay ra chéy ring rat nghiém trong, dac biét trong hai nim
tro lai day. Chang han, vu chay rirng keo lai 2-6 nam tudi ngay 04/07/2019 tai x4 Hoa Dinh Tay, huyén Pha
Hoa, tinh Pha Yén lam thiét hai it nhat 50 ha ring, véi hon 500 ngudi tham gia chira chay. Vu chay ring
kinh hoang khéc xay ra 10h30 ngay 25/8 tai khu vuc nii Ky L&, xa Hoa Dinh Tay, huyén Phi Hoa, da thiéu
rui khoang 200 ha ring. Thoi tiét khd ndng va gié manh da khién hra lan rat nhanh. Trong khi dia hinh




hiém tro voi d6 cao 300-500m, viéc chira chay gap rat nhiéu kho khin. Vu chéy ring bach dan ngay
27/6/2019, tai thén Luong Phudc, x8 Hoa Phu, huyén Ty Hoa, tinh Phu Yén da thiéu tru 167,93 ha, thiét
hai so bo 3,2 ty ddng. Ngay trong nam 2020, chay rimng phi lao nghiém trong trén & phuong Hoa Hiép Bic
ngay 28/08/2020 gay thiét hai I6n. Do pham vi chay rong, cong vai gié nén ngon lira lan nhanh, khé khdng
ché, phai mat hai 2 ¢&am chay mai dugc khdng ché.

Mic du chay ring tai Pha Yén hét sic nghiém trong trong vai nam tré lai ddy, tuy nhién khong c6
nghién ciru nao duoc tién hanh, c6 két qua nghién ciu cdng bé trén tap chi Scopus hay 1SI web of Science.
Duy nhit ¢6 01 dé tai cap nha nudc tai Phii Yén: “Nghién ciu, tng dung cong nghé vién tham va hé théng
tin dia ly (GIS) xay dung ban d6 phan viing c6 nguy co chay rirng va chi huy chira chay rimg trén dia ban
tinh Pha Yén nham giam nhe thién tai do bién ddi khi hau” thuc hién 2012-2014. Dé tai 1a ngudn tu liéu tot
vé nghién ciru chay ring tai Pha Yén. Tuy nhién, két qua nghién ctiu khdng cong b trén tap chi Scopus
hay ISI web of Sciences. Ngoai ra, ban d6 canh bao duoc thanh lap bang cach chong gop ban d6 thanh
phan, trong sé xac dinh bang kién thirc chuyén gia. Pay 1a phuong phap con so khai dwgc wng dung trong
thoi ky dau cua cong nghé GIS 20 niam trude ddy. Quan trong hon, chat lwong ban dd canh bao khong duoc
danh gia d6 chinh xéac bang thuc tién chéay ring. Trong nghién ciu khoa hoc, danh gia do chinh xac bang
dir lidu thyc tién 12 khau vo cung quan trong, thiéu cong tac nay, san pham canh bao 1a vo dung, két qua
nghién ctru khong co y nghia khoa hoc. Xuét phat tir han ché trén, cong tac canh bao chay rimg doi hoi phai
c6 céch tiép can méi, cdng nghé mai, do chinh xéac cao, xem xét ung dung thanh qua caa cudc cach mang
cong nghé 4.0. Bai vay chung toi dé xuat dé tai nay voi thuc nghiém &p dung tai tinh Pha Yén dap tng nhu
cau hét stc cap thiét hien nay.
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12. MUC TIEU PE TAI

Xay dung dugc mo hinh Deep Learning trén co s& tng dung cac thuat todn Deep Learning mai va dir
liéu vién tham, dia tin hoc phuc vu phat hién va du bao nguy co chay rirng (rng dung thuc nghiém tai tinh
Phua Yén).

13. POI TUQNG, PHAM VI NGHIEN CUU
13.1. Péi twgng nghién ciu

= Vin dé chéy riing va cac yéu t6 lién quan dén chay rung tai tinh Phi Yeén.
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= Cé&c thuat toan Deep Learning méi va may hoc mai cho phéat hién, md hinh héa, va du bao nguy co
chay rung.
= Dir liéu vién tham va dia tin hoc cho nghién ciu chay rung.
13.2. Pham vi nghién ctru
= Pham vi khoa hoc cia dé tai: Cac thuat toan Deep Learning mai va may hoc méi cho phét hién, mo
hinh hoa, va du bao nguy co chay rung. Dit liéu vién tham va dia tin hoc cho nghién ctu chay rung.
= Dja diém nghién cizu cia dé tai 1a: tinh Phi Yén.

14. CACH TIEP CAN, PHUONG PHAP NGHIEN CUU
14.1. Céch tiép can

Trong nghién ciru nay, tiép can khoa hoc mai cho chay rimg duoc st dung 1a: “vi tri chay ring trong
tuong lai s& Xdy ra tai nhung noi c6 diéu kién trong dong vai noi da gay ra chay ring trong qua khir va
hién tai”. Cach tiép can mé&i nay da chirng minh hiéu qua trong nghién ctru chay rirng tai nhiéu noi trén thé
gidi, véi cac cong b ISI gy duoc chi y 16n cua cong dong khoa hoc trong 4 nam trd lai day. Cach tiép can
nay gilp viéc chuyén di bai toan canh bao chéy rirng tir phwong phap va mé hinh sinh khéi truyén théng,
sang bai toan ng dung tri tué nhan tao mai, rat hira hen trong viéc phat trién cong nghé canh bao méi dya
trén céng nghé 4.0 trong mot vai nam tai.

Céch tiép can nay doi hoi phai xac dinh dugc hién trang cac diém chay rimg di xay ra trong quéa kht va
hién tai. Nguyén nhan xay ra chay rimg va mdi quan hé véi cac yéu té thanh phan nhu sinh khdi ring, dia
hinh, d6 4m, khi hau va luong mua, ... Dya trén mdi quan hé do, co s& dit liéu GIS cho chéy ring duoc
thiét 1ap va st dung dé md hinh hoa, sir dung cac thuat toan may hoc hiéu suat cao. Cudi cung, thiét 1ap md
hinh cang bao d6 chinh xé&c cao cho khu vuc nghién cau.

14.2. Phuong phép nghién ctru

= Phuong phép vién tham, phuong phap khao sat diéu tra thyc dia, phuong phap phan tich khong gian
dugc xtr dung dé thanh Iap ban db hién trang chay ring tinh Pha Yeén.

= Phuong phap phan tich ban dd, va phuong phép xir Iy phan tich khong gian, dia thong ké duoc sir dung
dé thanh 1ap cac ban dd thanh phan chay ring tinh Pha Yén.

= Phuong phap xtr ly thdng tin ban d6 sb dwoc sir dung dé ma hoa thong tin, chuyén ddi ban dd thanh
phan, xay dung co s& dir liéu chay rirng tinh Pha Yén.

= Phuong phép tin hoc va phuong phap mé hinh hoa thdng ké dia khong gian dwoc str dung dé xay dung
cac md hinh canh béo chay rirng. Noi dung bao gém nghién cau cac thuat toan tri tué nhan tao may hoc,
nhu mang tri tué nhan tao, céc thuat todn support vector machines, cac thuat toan cay quyét dinh, thuat
toan rirng ngau nhién, cac thuat toan ensemble, cc thuat toan hoc siu da tang.

» Phuong phap théng ké duoc sir dung dé danh gia do chinh xac cac ban db canh bao chéy ring, gom
duong cong ROC, chi s6 AUC, chi sé Kappa, tham s6 RMSE va MSE.

= Phuong phap danh gia, phan tich tong hop, so sanh, phan ving canh bao nguy co chay ring tinh Phu
Yén, bao cao tong hop.

15. NQI DUNG NGHIEN CUU VA TIEN PQ THUC HIEN
15.1. N¢i dung nghién ctru
Noi dung nghién ciru s& duoc t6 chirc thyuc hién vaéi 06 ndi dung nhu sau:
= Ndi dung 1: Nghién ctru phat trién md hinh phat hién khu vuc chay rieng tir anh vé tinh
- Nghién ciru tong quan vé cong tac phat hién chay ring tir anh vé tinh, tng hop cac thuat toan da
¢6 va da duoc ung dung trén thé gidi cho chéy rimg, danh gia wu nhugc diém, kha ning ung dung
cho chdy rung tai khu vuc nghién ciu ¢ Viét Nam.
- Nghién ciu céc thuat toan may hoc Deep learning méi véi higu suat manh, chang han nhu Deep
1D-CNN, Deep 2D-CNN, Deep Multichannel 3D-CNN, UNET Deep CNNs, hay Deep fuzzy




neural network, kha nang tng dung cho phat hién chay rung tai khu vuc nghién ctu, nham nang
cao d6 chinh x&c. Ngoai ra, cac md hinh may hoc khac nhu mang tri tu¢ nhan tao, mé hinh cay
quyét dinh, mé hinh rirng ngau nhién, céc thuat toan tap hop, téi uu héa ciing dugce xem xét dé
xay dyng cac mé hinh phét hién khu vuc chay ring. Nguon dir liéu dau vao la anh vé tinh
Sentinel-2 va anh Landsat 8, dau ra & ban d6 vi tri chay rung.

Piéu tra khao sét thuc dia, danh gia o chinh xac.

= Noi dung 2: Nghién ciru xay dwng co sé dir lieu chay rirng cho tinh Phi Yén

Phan tich nguyén nhan chay rirng, xay dung co sé khoa hoc cho lya chon va thanh 1ap cac ban do
thanh phan lién quan dén chay ring. So sanh véi cac ban do thanh phan da sir dung trén thé gidi.
Quy chiéu va phat trién thém céc ban d6 thanh phan trong diéu kién dia hinh, khi hau, tho
nhudng, thuc phu, va diéu kién nhan sinh tai khu vuc nghién ciu.

Nghién ctru, phan tich dic diém tinh chét ring nhiét dai, chi sé thuc vat, dia hinh, khi hau, thd
nhudng, sir dung dat, dan cu va cac yéu té tiém nang khac co thé gay chay ring cho tinh Pha
Yén.

Thu thap dir liéu, xu ly va xay dung co so dix liéu dia khéng gian cho khu vuc nghién ciru. Day 1a
cac dir liéu ban d6 thanh phan lién quan dén chéay ring s& 1a diu vao cho cac mé hinh Deep
learning & Noi dung 4, bao gdm: ban d6 d6 dbc, ban dd huéng dbc, ban do sir dung dat, ban do
chi s6 thuc vat, ban d6 khoang cach dén duong giao théng, ban d6 khoang cach dén noi cu tra
ctia ngudi dan, ban do nhiét do, ban dd huéng gid, ban dd lwong mua, ban d6 dan cu.

= Nai dung 3: M4 hda du liéu ban d6 thanh phan chay rirng, thanh 1ap tap co sé dir liéu huan luyén
md hinh va tap dir liéu kiém tra

Nghién ctru quy trinh ma héa dir liéu, chuyén d6i ma héa va chuan héa dir liéu dia khong gian.
Cong tac nay cd vai trd quan trong vi cac ban do thanh phan 1a da dang va tir cac nguon khéc
nhau. Céc thuat toan méay hoc va deep learning déu khong doc dugc truc tiép cac dit lidu nay.
Thanh lap tap di liéu huan luyén va dix liéu kiém tra mé hinh. Di liéu huan luyén phuc vu quéa
trinh xay dung mé hinh. Dit liéu kiém tra sir dung dé kiém dinh dénh gia do chinh xac dy bao,
va so sanh chat lugng mé hinh. Cac ki thuat lay mau dia théng ké trong phan tich khong gian
sé duoc st dung.

Nghién ciru ki thuat thdng ké dang dugc chdp nhan rong réi hién nay trén thé gioi cho danh gia
chéy rimg dé danh gia do chinh xac mé hinh dy bao, bao gébm: K¥ thuat duong cong ROC, ma
tran sai so, chi sé théng ké Kappa. Céac chi s théng ké nay 1a chia khoa dé so sanh tim ra mo
hinh c6 hiéu suat cao nhat tai khu vuc nghién cau.

= Nai dung 4: Nghién citu thuat toan phat trién md hinh dw bao nguy co chay rirng

Nghién ciru tong hop cac mé hinh truyén thong va hién dai da va dang st dung cho viéc dy bao
nguy co chay ring trén thé gigi, bao gém cac md hinh thong ké da bién, mé hinh hdi quy, md
hinh tan suat thong ké. Phan tich uu diém, nhugc diém, danh gia kha ning c6 thé ang dung cho
khu vuc nghién ctu.

Nghién ctru thuat toan Deep Learning méi hiéu suit cao, xay dung cac md hinh cho canh béo
nguy co chay ring. Trong dd, xem xét cac thuat todn Deep 2D-CNN, Deep Multichannel 3D-
CNN, UNET Deep CNNs, va Deep fuzzy neural network, vv.

Nghién ciru thuat toan téi uu hoa hidu suét cao, dé téi wu héa mé hinh canh bao nguy co chay
ring ¢ trén, bao gom Particle Swarm Optimization (PSO), Dragonfly Algorithm (DA),
Butterfly Optimization Algorithm (BOA), Moth-Flame Optimization Algorithm (MFO), Grey
Wolf Optimizer (GWO), Sine Cosine Algorithm (SCA), and Slap Swarm Algorithm (SSA).

Viét bai béo sb 1 va cong bé trén tap chi ISI Q2.

= Nbi dung 5. Thanh lap ban dd canh bao nguy co chay rirng tinh Phi Yén va danh gia d¢ chinh

Xac




- Thyc nghiém cadc mo hinh Deep Learning da phat trién cho dy b&o chay rung tai tinh Pha Yén.
Pau vao la céc ban d6 thanh phan lién quan dén chay ring tir co s¢ dit liéu dia khdng gian bén
trén, dau ra 1a ban d6 dy nguy co chay ring, thé hién thdng qua tri s6 xac Xuat.

- Phan tich d4nh gia tim ngudng xac xuat, xay dung do thi ngudng canh bao, dé phan ving ban
dd canh béo nguy co chdy ring tinh Pha Yén thanh sau mic: (1) Nguy co rat cao; (2) Nguy co
cao; (3) Nguy co trung binh; (4) Nguy co thap; (5) Nguy co rat thap; (6) Khong nguy co chay

rung.

- Khao sét, kiém tra thuc dia, danh gia do chinh xdc. So sanh chat luong du béo véi mo hinh
truyén thong. Thanh 1ap ban @6 phén ving va du bao chay ring tinh Phi Yén.

- Phan tich dénh gia va dé xuét cac bién phap giam thiéu thiét hai do chay rung.

- Viét bai béo sb 2 va cong bé trén tap chi Scopus.

15.2. Tién d¢ thyc hi¢n
s N Thoi gian
Céc noi dung, cong viéc \ olgia ) )
TT ) San pham (bat dAu-két Nguoi thyc hién
thuc hién thiic)
Ndi dung 1: Nghién cieu phat trién mo
1 | hinh phéat hién khu vuc chay ring tir
anh vé tinh.
PGS. TS Tran Xuan Truong
A : A A . PGS. TS Nguyén Van T
Nghién ctru tong quan ve cong tac phat PGS, T T% yf/nA Znhrung
hién chay rung tir anh vé tinh, tdng hop GS. TS Tran anAan
cac thuat toan da c6 va da duoc ing dung B0 Cio 01/01/2021 | PGS. TS Phung Van Khoa
1.1 trén the gioi cho chdy rimg, danh gia wu chuvén dé - TS Tran Hong Hanh
nhugc diém, kha nang tng dung cho y 28/02/2021 | TS Nhir Viet Ha
CNhaa% reng tai khu vuc nghién cieu & Viét TS. Nguyan Gia Trong
' ThS Lé Thanh Nghi
ThS Doan Thi Nam Phuong
PGS. TS Tran Xuan Trudng
PGS. TS Nguyén Vin Trung
Nghién ciu céc thuat toan may hoc Deep B4o C4o PGS. TS Trén Vé'lAnh
learning m¢i véi higu suat manh, kha chuyén d& va 01/01/2021 | PGS. TS Phung Van Khoa
1.2 | nang &ng dung cho phét hién chay ring ban do - TS Tran Hong Hanh
tai khu vuc nghién cau te dir liéu anh vé 30/03/2021 | TS Nhit Viét Ha
tinh Sentinel-2 va Landsat 8. TS. Nguyan Gia Trong
ThS L& Thanh Nghi
ThS Poan Thi Nam Phuong
PGS. TS Tran Xuan Trudng
PGS. TS Nguyén Vin Trung
PGS. TS Tran Van Anh
5| Pibu tra khio sit the dia, danh gia do | Baocdo | ®YO¥29%L PGS, TS Phing Van Khoa
| chinh xac chuyén dé 30/04/2021 | TS Tran Hong Hanh
TS Nhit Viét Ha
TS. Nguyén Gia Trong
ThS Lé Thanh Nghi




ThS Doan Thi Nam Phuong

Noi dung 2: Nghién ciru xdy dung co

2 so dir liéu chay rirng cho tinh Pha Yén
PGS. TS Tran Xuan Truong
Phan tich nguyén nhan chay rung, xay PGS. TS Nquyén Vién Trung
dung co s& khoa hoc cho lya chon va PGS. TS Tran Van Anh
thanh 13p cac ban d6 thanh phan lién PGS. TS Phing Vin Khoa
quan fién chzily rerng.“ So sanh yérl céc ban BA0 CA0 01/04/2021 TS Trin Héng Hanh
2.1| d6 thanh phan da su dung trén the gioi. chuvén dé - TS. Nauvén Gia T
Quy chiéu va phét trién thém cac ban do Y 30/06/2021 | > N@Wyenia frong
thanh phan trong diéu kién dia hinh, khi ThS Lé Thanh Nghi
hau, thé nhudng, thuc phu, va diéu kién ThS Doan Thi Nam Phuong
nhan sinh tai khu vuc nghién ciu ThS Cao Thi Dim Hing
PGS. TS Tran Xuan Truong
PGS. TS Nguyén Vin Trung
] PGS. TS Trén Van Anh
Nghién ctru, phén tich dac diém tinh chat PGS. TS Phing Vin Khoa
rung Phle;t ;CIO'I, c~h1 ) 'fhuc vat,Adla Ahlnh, BA0 CA0 01/05/2021 TS Trin Héng Hanh
2.2 | khi hau, thd nhudng, sir dung dat, dan cu chuvén dé - TS. Nauvén Gia T
VA cac Yéu td tidm nang khac c6 thé gay Y 30/07/2021 | > MNeuyen &1a frong
chéy rirng cho tinh Phé Yén ThS Lé Thanh Nghi
ThS Doan Thi Nam Phuong
ThS Cao Thi Diém Hing
PGS. TS Tran Xuan Truong
PGS. TS Nguyén Vin Trung
PGS. TS Tran Van Anh
Thu thap dit lidu, xir Iy va xay dung co 01/05/2021 PGS. TS Phing Vin Khoa
s¢ dir liéu dia khong gian cho mé hinh . an TS Tran Hong Hanh
2.3 : o . . CSDL ban do - X
Deep Learning phat hién va dyu bdo chay 30/07/2021 | TS- Nguyén Gia Trong
ring tinh Pha Yén ThS Lé Thanh Nghi
ThS Doan Thi Nam Phuong
ThS Cao Thi Diém Hing
Noi dung 3: Ma héa dy ligu bén db
3 thanh phan chay rung, thanh lap tap
co s¢ dir ligu huan luyén mo hinh va
tap dir liéu kiém tra
PGS. TS Tran Xuan Trudng
PGS. TS Nguyén Vin Trung
L . L PGS. TS Tran Van Anh
Nghlsn ch quy,trln\h maX hoa/ du~ Iliu, BA40 40 01/07/2021 TS Tran Hang Hanh
3.1 | chuyén d6i ma hoda va chuan hda dit liéu chuvén da - TS Nhit Viét Hz
dia khong gian. y 30/09/2021 i Viet Ha

TS. Nguyén Gia Trong
ThS L& Thanh Nghi
ThS Poan Thi Nam Phuong




PGS. TS Tran Xuan Truong
PGS. TS Nguyén Vin Trung
PGS. TS Tran Van Anh

Thanh lap tap dir lieu hudn luyen va di . | 01/08/2021 2
3.2 lieu kiém tra mé hinh i CSDL ban do - TS Tran Hong Hanh
' ' 30/09/2021 | TS Nhit Viat Ha
ThS Lé Thanh Nghi
ThS Poan Thi Nam Phuong
PGS. TS Tran Xuan Truong
) PGS. TS Nguyén Vin Trung
Nghlén cuu kS/ thuat thf)ng ké dang dugc PGS. TS Tran Van Anh
chap nhan rong rai trong danh gid chay Béo céo S
33 1img dé dénh gié do chinh xdc mo hinh | chuyénd | O1/09/2021 | TS Tran Hong Hanh
du béo. - TS Nhir Viét Ha
31/10/2021 | g | & Thanh Nghi
ThS Doan Thi Nam Phuong
Noi dung 4: Nghién ciu thuét toan
4 | phat trien mé hinh dw bao nguy co
chay rung.
PGS. TS Tran Xuan Truong
Nghién cau tong hop cac md hinh truyen PGS. TS N%uyeri Van Trung
thong va hign dai da va dang st dung cho 01/10/2021 PGS. TS Tran Van Anh
4.1 | Viéc du bao nguy co chay rimg trén the Béo céo_ ’ TS Tran Hong Hanh
7| gidi. Phan tich wu diém, nhugc diém, chuyén dé 101/ TS Nhir Viét Ha
danh gia kha ning co thé ang dung cho 30/01/2022 i Gi
731;] ﬁ r g g dung TS. Nguyén Gia Trong
tinh Phu Yen ThS Lé Thanh Nghi
ThS Poan Thi Nam Phuong
PGS. TS Tran Xuan Trudng
_ _ PGS. TS Nguyén Vin Trung
Nghién cau thuat toan Deep Leaming | g, caq | 01/11/2021 | PGS. TS Trdn Van Anh
mai hiéu suat cao, xay dung cac mé hinh A 2R s A A
4.2 cho canh bdo nguy co chay rung tinh Phu chuyén 4& va ) TS Tran Hong Hanh
en guy y rung mo hinh | 28/02/2022 | Ts Nhir Viét Ha
TS. Nguyén Gia Trong
ThS Poan Thi Nam Phuong
PGS. TS Tran Xuan Trudng
PGS. TS Nguyén Vin Trung
Nghién ctu thuat toan t6i wu héa hiéu |  Baocdo | 01/12/2021 | PGS. TS Tran Van Anh
4.3 | suat cao, dé t6i uu hoa mo hinh canh bdo | chuyén dé va - TS Tran Hong Hanh
nguy co chay rung tinh Phu Yén. mo hinh 30/03/2022 | TS Nhir Viet Ha
TS. Nguyén Gia Trong
ThS Doan Thi Nam Phuong
Viét bai béo sé 1 va cong bd trén tap chi Bai bio (dugc | 01/02/2021
4.4 ISI Q2 chap nhan - -
' ding) 30/03/2022




Néi dung 5. Thanh Iap ban dé canh
5 | bao nguy co chay ring tinh Pha Yén
va danh gia d9 chinh xac.
PGS. TS Tran Xuan Truong
PGS. TS Nguyén Vin Trung
Thyc nghiém céc md hinh Deep Béo céo 01/04/2022 | PGS. TS Tran Van Anh
5.1 | Learning da phat trién cho dy bao chay | chuyén de va - PGS. TS Phung Vin Khoa
ring tai tinh Phi Yén. ban do 30/10/2022 | TS. Nguyén Gia Trong
ThS Lé Thanh Nghi
ThS DPoan Thi Nam Phuong
PGS. TS Tran Xuan Truong
PGS. TS Tran Van Anh
59 Khao sét, kie‘%m tra, dénh gid do chinh xac Béo cao 01/05_/2022 PGS. TS Izhfmg Van Khoa
"= | két qua du bao ngoai thuc dia chuyén dé 30/08/2022 TS. Nguyén Gia Trong
ThS L& Thanh Nghi
ThS Poan Thi Nam Phuong
PGS. TS Tran Xuan Truong
PGS. TS Nguyén Vin Trung
o ra ia X s , 01/07/2022 |PGS. TS Tran Véan Anh
' 30/09/2022 | TS. Nguyen Gia Trong
ThS L& Thanh Nghi
ThS Poan Thi Nam Phuong
PGS. TS Tran Xuan Truong
. o PGS. TS Nguyén Vin Trung
Ph.:?m ti_cqh danh gia va deé xuat cac bién BA0 CA0 01/08/2022 | ps. TS Tran Van Anh
5.4 Qhap gl’amAthléu thiét hai do chay rung chuyén dé - TS. Nguyén Gia Trong
tinh Pha Yén. 30/10/2022 Ths Lé Thanh Nghi
ThS Poan Thi Nam Phuong
Viét bai b4o sé 2 va cong bd trén tap chi Bai bdo (dugc 01/09/2021
5.5 Scopus. chap nhan - -
dang) 30/10/2022
PGS. TS Tran Xuan Truong
q o B40 CAo 01/11/2022 |PGS. TS Trén Van Anh
Hei thao tong két d@ tai (20 ngudi) N - TS Tran Hng Hanh
HOTthal | 30/19/2022 | TS. Nguyén Gia Trong
ThS L& Thanh Nghi
PGS. TS Tran Xuan Truong
. 1 . . . .. | Baocaoténg | 01/11/2022 |PGS. TS Tran Van Anh
6 bNé(i)l Cc;lént%n%. k‘g;)ng hop két qua va vieét kétqu‘i chc sé?] ) TS Trn I-léng Hanh
' pham di kém | 31/12/2022 | TS. Nguyen Gia Trong
ThS L& Thanh Nghi
16. SAN PHAM
TT Tén san pham S6 luong Yéu cau chat lugng san pham
I | San pham khoa hoc (Cac cong trinh khoa hoc s& dugc cong bé: séch, bai béo khoa hoc...)
11 Bai bao khoa hoc trén tap chi qudc té 01 bai b - Pang trén tap chi thuoc danh myc IS|
| uytin ai bao thude nhém Q2 (duoc chip nhan dang)




Du kién giri nam 2021

o - Dang trén tap chi thugc danh muc
1.2 | Bai bao khoa hoc trén tap chi quoc té 01 bai bao Scopus (dwoc chap nhan dang). Du
kién gui nam 2022.

Il | San pham dao tao (Ct nhan, Thac sy, Tién s3, ...)

- Bao vé thanh c6ng luan van theo

21| Dao tao thac sf 01 Thac st hudng nghién ciru cua dé tai

- Ho tro dao tao NCS theo hudng
2.2 | H8 trg dao tao NCS 01 NCS nghién ctu caa dé tai (hoan thanh
1-2 chuyén dé)

11 | San pham ¢ng dung

31 M4 ngudn va md hinh phét hién va du . - Mo hinh dat d6 chinh x&c cao
"~ | bao nguy co chay rung 01 b6 - M4 ngudn chuong trinh
. - Phu h i dinh thanh Iap ban dd
Ban do du bdo nguy co chay rung tinh [P dut & o = oan oo
3.2 A 01 chuyén dé nguy co chay rung cia Viét
Pha Yén
Nam.
33 Co so dir liéu dia khong gian du bao o1 ba - Phu hgp qui dinh cua B9 Tai nguyén
: 0

nguy co chay ring tinh Phu Yén va Méi trueong.

17. PHUONG THUC CHUYEN GIAO KET QUA NGHIEN CUU VA PIA CHi UNG DUNG
17.1. Phuong thuc chuyén giao

Chuyén giao theo hinh thtc tu vin va dao tao mién phi. Str dung céc két qua nghién ctiu phuc vu truc
tiép cho cong tac phat hién va canh bao nguy co chay ring qua sir dung cac md hinh Deep Learning mai da
phét trién va céc két qua nghién cau cia dé tai. Huéng dan can bo, giang vién tai cac Trung tam, Dia
phuong, Truong Pai hoc sir dung cdc moé hinh phéat hién va canh bao nguy co chay rirng qua cac khoa dao
tao boi dudng chuyén mén céc budi hoi thao chuyén dé.

17.2. bia chi trng dung

- Trudng Pai hoc Mé-Pja chat: Md hinh du bao méi duoc phat trién c6 thé sir dung hudng
dan sinh vién 1am do an tot nghiép, thac sy, nghién ctu sinh.

- Trung tam Hb tro phat trién khoa hoc ky thuat: San pham nghién ctu cua dé tai sé
dugc Trung tdm tng dung vao thyc té san xuat va trong cong tac phat trién cong nghé
thanh 1ap Ban d6 chay ring.

- Tinh Ph( Yén: San pham nghién ciru 1a ban d6 du bao va phan ving chay rimng nén c6 thé
chuyén giao cho dia phwong x4y dung phuong an, d6i ph6 va han ché kha ning chay ring.

18. TAC PONG VA LQI ICH MANG LAl CUA KET QUA NGHIEN CUU
18.1. Béi véi linh vuc gido duc va dao tao

Pé tai cung cip nhiing kién thirc moi vé viéc tng dung Deep Learning méi cho phéat hién va canh bao
nguy co chay ring. Cac nha khoa hoc, sinh vién céac truong dai hoc ¢ thé tham khao sir dung két qua
nghién ctru cua dé tai vao muc dich nghién ciru ciaa minh.




18.2. B4i véi linh vuc khoa hoc va céng nghé c6 lién quan

Két qua cua dé tai 1a co so ly luan cho viéc tng dung cac cong nghé Deep Learning méi, két hop véi
cong nghé hé thong tin dia ly va cong nghé vién tham cho viéc phat hién va canh bao nguy co chdy ring
v4i d6 chinh xéc cao, phu hgp cho céc khu vuc khac nhau.

18.3. B4i véi phat trién kinh té-xa hoi.

San pham cua d& tai 1a co sé khoa hoc gilp cho céc dia phuong trong quy hoach phét trién san
Xuat, qui hoach sip xép lai dan cu dam bao 6n dinh, bén viing, nang cao kha ning phat hién va
canh bao nguy co chay ring phuc vu chi dao so tan dan cu kip thoi, phong tranh, giam thiéu thiét
hai va c6 thé loai bo cac yéu té bat ngo ciia chéy ring.

San pham nghién ciu 14 nén tang co s¢ dé phat trién thém cac hé thdng canh béo sém, ciing
nhu danh gia ton hai tiém ning cho cac khu vuc co nguy co anh huang do chay rung.

18.4. Péi véi t6 chirc chu tri va cac co sé tng dung két qua nghién ciru

Noi dung cac san pham s& gilp cho chinh quyén céc cép, cac ban nganh quan ly, quy hoach,
giao thdng va xay dung cd cai nhin tong quat vé nguy co chay ring ¢ dia phuong minh, va c6 co
s& khoa hoc cho cong tac xay dung cac ké hoach va bién phap phong tranh, chéng va giam nhe
thién tai phu hop cho dia ban dan cu dia phuong.

Bo co s¢ dit liéu dia khdng gian cac ban dd thanh phan vé chay rieng cho khu vuc nghién ctiu cua dé
tai c6 thé phyc vu va sir dung cho cac nghién ciru vé tai bién tu nhién khéc. Dé tai co thé gop phan
nho dé nang cao danh tiéng va xép hang caa Truong Pai hoc Mo-Dia chét tai Viet Nam tir két qua
cdng bé céc bai bao khoa hoc trén tap chi quéc té trong danh muc SCIE thuéc nhém Q2.

19. KINH PHI THUC HIEN PE TAl VA NGUON KINH PHI

Kinh phi thuc hién dé tai: 510.000.000 d (bang chit: Nam trim mudi triéu ddng chan.)
Trong do:

Ngan sach Nha nudc: 510.000.000 d (bing chir: Nam tram mudi triéu dong chan.)

Cac ngudn khac: 0 d

] Ngudn kinh phi (d)
TT Khoan chi, noi dung chi :[I;:f(; r?iigr:] T(;r;l? (I:ii)nh Kinh phi tir | Cac nguén CthL,j
NSNN khac
1 | Chi tién cong lao dong tryc tiép 2021-2022 | 409 790 000 | 409 790 000
2 | Chi mua vat tu, nguyén, nhién, vat liéu - -
3 | Chi stra chita, mua sam tai san c¢6 dinh - -
4 | Chi hoi thao khoa hoc, cong tac phi 2022 7 800 000 7 800 000
5 Chi tra dich vu_l thué ngoai phuc vu i i
hoat dong nghién ctru
6 | Chi diéu tra, khao sat thu thap sé liéu 2022 52860 000| 52860000
7 I?C“ N 5‘gnph°ng’ pham, thong tin ien 1 »>1 5022 | 10050 000| 10 050 000
8 | Chi hop hoi dong danh gia, nghiém 2022 4000 000 4000 000




[ thir cap co s¢ ]
9 | Chiquan ly chung } 2021-2022 25500 000 | 25 500 000
10 Ejl{i khac

| Tong cong [ 510 000 000 510 000 000 ’

(D toan chi tiét cac muc chi kém theo v ydc nhan cua co quan chi (),

Ngay 7 thing 12 nam 2020 " Ngay 7 thang 12 ndm 2020
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Muc 1: Cong lao dong truec tiép tham gia thuc hién dé tai

GIAI TRINH CHI TIET CAC MUC CHI

o . Chire dinh . P? 50 | g§ |Lwong co sé . A ey
. . o Ho va tén nguoi thue thwe hién tién cong . 30 Tong tién Nguon kinh phi (dong)
TT |N§i dung cong viéc : n : Lt ngay | (dong) . X
hién nhiém vu theo con cong (dong) - Nguon
KH&CN noav g 1490000 Tuw NSNN Lhio
1) (2 3) 4) ) (6) (7) (8)=(5)x(6)x(7) ©) (10)
Noi dung 1: Nghién ciru
i |phat trién mo hinh phat 138 66021900 | 66 021900
hién khu vuwe chay rurng tr
anh v¢ tinh.
46 22 007 300 22 007 300
PGS. TS Tran Xuan Trudong |Chu nhiém deé tai 0.55 5 1 490 000 4097 500 4097 500
Nghién ctu téng quan vé PGS. TS Nguyén Vin Trung |Thu ky khoa hoc 0.34 5 1490 000 2 533 000 2 533 000
cong tac phat hién chay rung A )
\ N 2 . _|PGS. TS Tran Van Anh Thanh vién chinh 0.34 5 1 490 000 2 533 000 2533 000
tir anh v¢ tinh, tong hop cac
thudt toan da c6 va da dugc |pGs. TS Phing Vian Khoa  |Thanh vién chinh 0.34 5 1 490 000 2533 000 2533 000
1.1 |ung dung trén thé gidi cho —
chdy rung, danh gia uvu TS Tran Hong Hanh Thanh vién chinh 0.34 5 1 490 000 2533 000 2533 000
nhuoc diém, kha nng tng |.pq \ye vie pa Thanh vién chinh | 0.34 3 1 490 000 1 519 800 1519 800
dung cho chay rung tai khu
vuc nghién ctru ¢ Viét Nam TS Nguyén Gia Trong Thanh vién chinh 0.34 6 1 490 000 3 039 600 3039 600
ThS Lé Thanh Nghi Thanh vién 0.18 6 1 490 000 1 609 200 1 609 200
ThS Poan Thi Nam Phuong |Thanh vién 0.18 6 1 490 000 1 609 200 1 609 200




1) |(2) 3) 4) () (6) (7) (8)=(5)x(6)x(7) ) (10)
46 22007300 | 22007 300
PGS. TS Tran Xuan Truong  |Chii nhiém d@ tai 0.55 5 1 490 000 4097 500 4097 500
PGS. TS Nguyén Vin Trung |Thu k¥ khoa hoc 0.34 5 1 490 000 2533 000 2 533 000
Nehitn e céc thudt togn  |PGS- TS Trén Van Anh Thanh vién chinh 0.34 5 1 490 000 2533 000 2 533 000
ghién clru cac thuat toan
mdy hoc Deep learning mdi |pGS. TS Phiing Van Khoa  |Thanh vién chinh 0.34 5 1 490 000 2 533 000 2533000
1.2 |véi hiéu suat manh, kha —
niing tmg dung cho phat  |TS Tran Héng Hanh Thanh vién chinh 0.34 5 1 490 000 2533 000 2 533 000
hién chdy rimg tai khu vue |\ o vier a Thanh vién chinh 0.34 3 1 490 000 1 519 800 1 519 800
nghién ctru tir dit li¢u anh vé
tinh Sentinel-2 va Landsat 8 | TS Nguyén Gia Trong Thanh vién chinh 0.34 6 1 490 000 3 039 600 3039 600
ThS Lé Thanh Nghi Thanh vién 0.18 6 1 490 000 1 609 200 1 609 200
ThS Doan Thi Nam Phuong  |Thanh vién 0.18 6 1 490 000 1 609 200 1 609 200
46 22007300 | 22007 300
PGS. TS Tran Xuan Truong  |Chii nhiém d@ tai 0.55 5 1 490 000 4097 500 4097 500
PGS. TS Nguyén Vin Trung |Thu ky khoa hoc 0.34 5 1 490 000 2533 000 2 533 000
PGS. TS Trdn Van Anh Thanh vién chinh 0.34 5 1 490 000 2533 000 2 533 000
Didu tra khio st thue dia. |PGS- TS Phung Van Khoa  |Thanh vién chinh 0.34 5 1 490 000 2 533 000 2533 000
1.3 , iAo L
danh gia do chinh xac TS Trin Héng Hanh Thanh vién chinh |  0.34 5 1 490 000 2 533000 2 533000
TS Nhit Viét Ha Thanh vién chinh 0.34 3 1 490 000 1519 800 1 519 800
TS Nguyén Gia Trong Thanh vién chinh 0.34 6 1 490 000 3039 600 3039 600
ThS Lé Thanh Nghi Thanh vién 0.18 6 1 490 000 1 609 200 1 609 200
ThS Doan Thi Nam Phuong  |Thanh vién 0.18 6 1 490 000 1 609 200 1 609 200




1) (2 (3) 4) (3) (6) (7) (8)=(35)x(6)x(7) ) (10)
Noi dung 2: Nghién ciru
p  |XAy dung co'sodir licu 159 71028300 | 71028300
chay rirng cho tinh Phu
Yén
53 23 676 100 23 676 100
'Phan tich nguyén nhan chay |PGS. TS Tran Xuan Truong  |Chii nhi¢m dé tai 0.55 5 1 490 000 4097 500 4097 500
rimg, xay dyng co's6 khoa |, o 1q Nouegn Van Trung | Th ky khoa hoc 0.34 6 1 490 000 3039 600 3 039 600
hoc cho lya chon va thanh
lap cac ban do thanh phan  |PGS. TS Tran Van Anh Thanh vién chinh 0.34 6 1 490 000 3039 600 3039 600
li€n quan dén chay rung. So
sénh v&i cac ban dd thanh  |PGS. TS Phing Van Khoa  |Thanh vién chinh 0.34 6 1 490 000 3 039 600 3039 600
21 X ~ o A A
phan da st dung trén the | tq i3, Hang Hanh Thanh vién chinh 0.34 6 1 490 000 3039 600 3039 600
gidi. Quy chiéu va phat trién
thém céc ban dd thanh phan |TS Nguyén Gia Trong Thanh vién chinh 0.34 6 1 490 000 3039 600 3039 600
trong diéu kién dia hinh, khi N _ A
Aa . |ThS Lé Thanh Nghi Thanh vién 0.18 6 1 490 000 1 609 200 1 609 200
hau, tho nhudng, thuc phu,
va di€u ki¢n nhan sinh tai  |ThS Poan Thi Nam Phuong  |Thanh vién 0.18 6 1 490 000 1 609 200 1 609 200
khu vuc nghién ctu —
ThS Cao Thi Diém Hing Ky thudt vién 0.13 6 1 490 000 1162 200 1162 200
53 23 676 100 23 676 100
PGS. TS Tran Xuén Truong  |Chii nhiém dé tai 0.55 5 1 490 000 4097 500 4097 500
Nghién ctru, phan tich dic N
Sien et bha - |PGS. TS Nguyén Van Trung |Thu ky khoa hoc 0.34 6 1 490 000 3039 600 3039 600
diém tinh chat rirng nhiét
dai, chi so thuc vat, dia PGS. TS Trdn Van Anh Thanh vién chinh 0.34 6 1490 000 3039 600 3039 600
29 hinh, khi hau, thd nhudng,
i A da s «so  |PGS. TS Phing Van Khoa  |Thanh vién chinh 0.34 6 1 490 000 3039 600 3039 600
su dung dat, dan cu va cac
yéu t6 tiém nang khéc c6 thé| g 113 Hang Hanh Thanh vién chinh | 0.34 6 1490 000 3039 600 3039 600
gy chay rung cho tinh Pht
Yén TS Nguyén Gia Trong Thanh vién chinh 0.34 6 1 490 000 3039 600 3039 600




1) |2 3) 4) (3) (6) (7) (8)=(5)x(6)x(7) ) (10)
ThS Lé Thanh Nghi Thanh vién 0.18 6 1 490 000 1 609 200 1 609 200
ThS Poan Thi Nam Phuong  |Thanh vién 0.18 6 1 490 000 1 609 200 1 609 200
ThS Cao Thj Diém Hing Ky thuat vién 0.13 6 1 490 000 1162200 1162200
53 23 676 100 23 676 100
PGS. TS Tran Xuan Trudng |Chu nhiém dé tai 0.55 5 1 490 000 4097 500 4097 500
PGS. TS Nguyén Van Trung |Thu ky khoa hoc 0.34 6 1 490 000 3 039 600 3039 600
Thu thap dir liéu, xa 1y va  |PGS. TS Tran Van Anh Thanh vién chinh 0.34 6 1 490 000 3039 600 3039 600
xay dung co so dir li¢u dia
khéng gian cho m6 hinh PGS. TS Phing Van Khoa  |Thanh vién chinh 0.34 6 1 490 000 3 039 600 3 039 600
2.3 . A
Deep Learning phat hién va |1q 1.3, Hdng Hanh Thanh vién chinh 0.34 6 1 490 000 3039 600 3039 600
du bao chay rung tinh Phtu
Yén TS Nguyén Gia Trong Thanh vién chinh 0.34 6 1 490 000 3039 600 3039 600
ThS Lé Thanh Nghi Thanh vién 0.18 6 1 490 000 1 609 200 1 609 200
ThS Poan Thi Nam Phuong  |Thanh vién 0.18 6 1 490 000 1 609 200 1 609 200
ThS Cao Thj Diém Hing Ky thuat vién 0.13 6 1 490 000 1162200 1162200
Noi dung 3: Ma héa dw
liéu ban dd thanh phan
3 |chay rung, thanh lap tap 135 65440800 | 65 440 800
co s& dir liéu huan luyén
mo hinh va tap dir liéu
kiém tra
45 21 813 600 21 813 600
PGS. TS Tran Xuén Trudng  |Chu nhiém dé tai 0.55 6 1 490 000 4917 000 4917000
PGS. TS Nguyén Van Trung |Thu ky khoa hoc 0.34 6 1 490 000 3 039 600 3 039 600




1) |2) 3) 4) ) (6) (7) (8)=(5)x(6)x(7) ) (10)
PGS. TS Trin Van Anh Thanh vién chinh 0.34 6 1 490 000 3039 600 3039 600
'Nighién ctru quy trinh mi TS Tran Hong Hanh Thanh vién chinh 0.34 6 1 490 000 3039 600 3039 600
3.1 |hoa dit liu, chuyen doi md |19 Nhir Viet Ha Thanh vién chinh 0.34 3 1 490 000 1519 800 1519 800
hoéa va chuan hoéa dit liéu dia -
khong gian. TS Nguyén Gia Trong Thanh vién chinh 0.34 6 1490 000 3039 600 3039 600
ThS Lé Thanh Nghj Thanh vién 0.18 6 1 490 000 1 609 200 1 609 200
ThS Doan Thi Nam Phuong |Thanh vién 0.18 6 1 490 000 1 609 200 1 609 200
45 21 813 600 21 813 600
PGS. TS Trin Xuén Truong |Chu nhiém dé tai 0.55 6 1 490 000 4917 000 4917 000
PGS. TS Nguyén Vin Trung | Thu ky khoa hoc 0.34 6 1 490 000 3039 600 3039 600
A a 4w a1 £ |PGS.TS Trdn Van Anh Thanh vién chinh 0.34 6 1 490 000 3039 600 3039 600
Thanh lap tap dir liéu huan
3.2 |luyén va dir liéu kiém tra mO|TS Trin Hong Hanh Thanh vién chinh 0.34 6 1 490 000 3039 600 3039 600
hinh.
TS Nhit Viét Ha Thanh vién chinh 0.34 3 1 490 000 1519 800 1519 800
TS Nguyén Gia Trong Thanh vién chinh 0.34 6 1 490 000 3039 600 3039 600
ThS Lé Thanh Nghi Thanh vién 0.18 6 1 490 000 1 609 200 1 609 200
ThS Poan Thi Nam Phuong  |Thanh vién 0.18 6 1 490 000 1 609 200 1 609 200
‘Nghién ctru k thuat théng 45 21 813 600 21 813 600
ké dang duoc chap nhan N A ) .
33 |~ o o |PGS. TS Tran Xuan Truong  |Cha nhiém dé tai 0.55 6 1 490 000 4917 000 4917 000
rong rai trong danh gia chay
rung dé danh gia do chinh  pGs. TS Nguyén Vin Trung | Thu ky khoa hoc 0.34 6 1 490 000 3039 600 3039 600
xac mo hinh du bao.
PGS. TS Trin Van Anh Thanh vién chinh 0.34 6 1 490 000 3039 600 3039 600




1) |2) 3) 4) ) (6) (7) (8)=(5)x(6)x(7) ) (10)
TS Trin Hng Hanh Thanh vién chinh 0.34 6 1 490 000 3039 600 3039 600
TS Nhit Viét Ha Thanh vién chinh 0.34 3 1 490 000 1519 800 1 519 800
TS Nguyén Gia Trong Thanh vién chinh 0.34 6 1 490 000 3039 600 3039 600
ThS Lé Thanh Nghi Thanh vién 0.18 6 1 490 000 1 609 200 1 609 200
ThS Doan Thi Nam Phuong  |Thanh vién 0.18 6 1 490 000 1 609 200 1 609 200
Noi dung 4: Nghién ciru
thuit toan phat trién mé
4 |/huat toan phat tnen mo 158 75200300 | 75200300
hinh du b4o nguy co chay
rirng.
54 25106500 | 25106 500
7 PGS. TS Trdn Xuén Trudng  [Chu nhiém d@ tai 0.55 5 1 490 000 4097 500 4097 500
Nghién ctru tong hop cac -
mé hinh truyén théng va PGS. TS Nguyén Van Trung |Thu ky khoa hoc 0.34 8 1 490 000 4 052 800 4 052 800
hién dai da va dang sir dung |p g T3 Trin Van Anh Thanh vién chinh 0.34 8 1 490 000 4052 800 4052 800
cho viéc du bao nguy co
4.1 |chay rung trén thé gi6i. TS Trin Hong Hanh Thanh vién chinh 0.34 6 1 490 000 3039 600 3039 600
Phan tich vu diém, nhugc . .
diém, danh gi4 kha ning o TS Nhir Viét Ha Thanh vién chinh 0.34 3 1490 000 1519 800 1519 800
thé img dung cho tinh Phii |19 Nguyn Gia Trong Thanh vién chinh 0.34 8 1 490 000 4052 800 4052 800
Yén
ThS Lé Thanh Nghi Thanh vién 0.18 8 1 490 000 2 145 600 2 145 600
ThS Doan Thi Nam Phuong  |Thanh vién 0.18 8 1 490 000 2 145 600 2 145 600
56 26119700 | 26119 700
PGS. TS Tran Xuan Trudng  |[Cht nhiém d2 tai 0.55 5 1 490 000 4097 500 4097 500
PGS. TS Nguyén Vin Trung  |Thu ky khoa hoc 0.34 8 1 490 000 4052 800 4052 800




1) |2) 3) 4) ) (6) (7) (8)=(5)x(6)x(7) ) (10)
PGS. TS Trdn Véan Anh Thanh vién chinh 0.34 8 1 490 000 4052 800 4052 800
Nghién ctru thuat toan Deep |TS Tran Hong Hanh Thanh vién chinh 0.34 8 1 490 000 4 052 800 4 052 800
Learning méi hiéu sut cao, . .

4.2 xdy dung cic md hinh cho TS Nhir Viét Ha Thanh vién chinh 0.34 3 1490 000 1519 800 1519 800
canh bao nguy co chdy ring | s Nguyn Gia Trong Thanh vién chinh 0.34 8 1 490 000 4052 800 4052 800
tinh Phu Yén.

ThS Lé Thanh Nghi Thanh vién 0.18 8 1 490 000 2 145 600 2145 600

ThS Poan Thi Nam Phuong  |Thanh vién 0.18 8 1 490 000 2145 600 2 145 600

48 23974100 | 23974100

PGS. TS Trin Xuan Truong  |Chu nhiém d@ tai 0.55 5 1 490 000 4097 500 4097 500

PGS. TS Nguyén Vin Trung  |Thu ky khoa hoc 0.34 8 1 490 000 4052 800 4052 800

'Nghién clru thuat toan t6i  |pGS. TS Trin Van Anh Thanh vién chinh 0.34 8 1 490 000 4052 800 4052 800

4.3 [uu hoa hiéu suat cao, dé toi —
wu héa md hinh canh bao  |TS Tran Hong Hanh Thanh vién chinh 0.34 8 1 490 000 4052 800 4052 800
I;%uy co chdy rimg tinh Phit 1. o viar Thanh vién chinh | 0.34 3 1 490 000 1 519 800 1 519 800

en.
TS Nguyén Gia Trong Thanh vién chinh 0.34 8 1 490 000 4052 800 4052 800
ThS Poan Thi Nam Phuong | Thanh vién 0.18 8 1 490 000 2 145 600 2 145 600
s Viét bai bao s6 1 va cong bd
"~ |trén tap chi IST Q2.
No6i dung S. Thanh lap
5 |Pan do canh bio nguy co 282 132098700 | 132 098 700

chay rirng tinh Pha Yén
va danh gia do chinh xac.




1) |2 3) 4) (3) (©) (7) (8)=(3)x(6)x(7) ) (10)
73 34 240 200 34 240 200
PGS. TS Tran Xuan Trudng  |Chu nhiém dé tai 0.55 8 1 490 000 6 556 000 6 556 000
PGS. TS Nguyén Van Trung  |Thu ky khoa hoc 0.34 10 1 490 000 5066 000 5066 000
Thyc nghiém cac mo hinh
5| |Deep Learning da phit trién |PGS. TS Trdn Véan Anh Thanh vién chinh 0.34 11 1 490 000 5572 600 5572 600
. h 14 h /4 AY t .
cho dbdo chdy rimg tai 1, o o prono Van Khoa  |Thanh vién chinh | 0.34 11 | 1490000 5572 600 5572 600
tinh Pht Yén.
TS Nguyén Gia Trong Thanh vién chinh 0.34 11 1 490 000 5572 600 5572 600
ThS Lé Thanh Nghi Thanh vién 0.18 11 1490 000 2 950 200 2950 200
ThS Poan Thi Nam Phuong  |Thanh vién 0.18 11 1 490 000 2 950 200 2 950 200
63 29 174 200 29 174 200
PGS. TS Tran Xuén Trudng  |Chu nhiém dé tai 0.55 8 1 490 000 6 556 000 6 556 000
L 1a . . .. |PGS. TS Tran Van Anh Thanh vién chinh 0.34 11 1 490 000 5572 600 5572 600
Khéo sat, kiém tra, danh gia
5.2 |dd chinh xac két qua du bao |pGS. TS Phung Van Khoa  |Thanh vién chinh 0.34 11 1 490 000 5572 600 5572 600
ngoai thuc dia -
TS Nguyén Gia Trong Thanh vién chinh 0.34 11 1490 000 5572 600 5572 600
ThS Lé Thanh Nghi Thanh vién 0.18 11 1 490 000 2 950 200 2 950 200
ThS Poan Thi Nam Phuong  |Thanh vién 0.18 11 1 490 000 2950 200 2950 200
72 33972000 33972 000
Thanh 13p ban d6 phan ving . ) ..
53 |+ OO PGS. TS Tran Xuan Trudng |Chu nhiém dé tai 0.55 8 1 490 000 6 556 000 6 556 000
va du bao chay rung tinh
Phu Yén. PGS. TS Nguyén Vin Trung | Thu ky khoa hoc 0.34 10 1 490 000 5066 000 5066 000
PGS. TS Tran Van Anh Thanh vién chinh 0.34 11 1 490 000 5572 600 5572 600




1) (2 () 4) ) (6) (7) (8)=(5)x(6)x(7) ©) (10)

PGS. TS Phung Véan Khoa Thanh vién chinh 0.34 11 1490 000 5572 600 5572 600

TS Nguyén Gia Trong Thanh vién chinh 0.34 11 1 490 000 5572 600 5572 600

ThS Lé Thanh Nghi Thanh vién 0.18 11 1490 000 2 950 200 2950200

ThS Poan Thi Nam Phwong |Thanh vién 0.18 10 1 490 000 2 682 000 2 682 000

74 34712 300 34712 300

PGS. TS Tran Xuan Truong |Chu nhiém dé tai 0.55 8 1 490 000 6 556 000 6 556 000

. PGS. TS Nguyén Vin Trung |Thu ky khoa hoc 0.34 11 1 490 000 5572 600 5572 600

Phan tich danh gia va d¢ . .
4 xudt céc bién phép giam PGS. TS Tran Van Anh Thanh vién chinh 0.34 11 1 490 000 5572 600 5572 600
thiéu thi¢t hai do chdy ring |\pGg TS Phing Van Khoa  |Thanh vién chinh |  0.34 11| 1490000 5572 600 5572 600
tinh Phu Yén.
TS Nguyén Gia Trong Thanh vién chinh 0.34 11 1 490 000 5538 100 5538 100
ThS Lé Thanh Nghi Thanh vién 0.18 11 1490 000 2 950 200 2950200
ThS Poan Thi Nam Phwong |Thanh vién 0.18 11 1 490 000 2950200 2 950 200
55 Viét bai bao s6 2 va cong bd
" |trén tap chi Scopus.

Tong hop két qua va viét

b4o cio tong két

Téng cong 872 409 790 000 409 790 000




Muc 2. Chi mua vat tw, nguyén, nhién, vat li¢u:

, ., 2 . , Nguon kinh phi (dong)
TT Khoan chi, noi dung chi Ponvitinh | S& lwong Dg? g Tongdlfmh phi ‘
(dong) (dong) Tie NSNN | Ngudn khac
(1) ) 3) 4) () (6) =(4)x(5) (7) $)
1 |Nguyén, vat liéu

Dung cu, phu tiing, vit ré tién mau héng

Nang lwgng, nhién liéu

Téng cong

Muc 3. Chi stra chira, mua sam tai san co dinh: /dp theo noi dung nghién ciru, cong viéc thuc hién, ket qua, san pham (kém theo 3 bdo gia néu muc chi nay

qua 20 trd)
TT Khoan chi, ndi dung chi Pon vi tinh Sé luong DO? gid Téng lfinh phi Neuon inh ph (done)
(dong) (dong) Tie NSNN | Nguén khac
1) ) () “) ) (6) =(4)x(5) (7) (8)
1 |Mua méi
2 |Thué thiét bi
Tong cong




Muc 4. Chi hgi thio, cong tic phi

TT Noi dung chi Pon vitinh | S6lugng | POngid | Tongkinh phi NeuOn kinh phi (46n2)
(dong) (dong) T NSNN | Neudn khdc
(1) ) 3) “) ) (6) =(4)x(5) (7) (8)
1 |Hdi thao khoa hoc chuyén dé
1.1 |Chu tri ngueoi/budi 1 900,000 900,000 900,000
1.2 |Thw ky hoi thao ngueoi/budi 1 300,000 300,000 300,000
1.3 |Bdo cao vién trinh bay tai hgi thdao bao cao 3 1,200,000 3,600,000 3,600,000
1.4 |Pai biéu dwoc moi tham dw héi thao ngueoi/budi 20 150,000 3,000,000 3,000,000
Téng cong 7,800,000 7,800,000

Muc 5. Chi tra dich vu thué ngoai phuc vu nghién ctu : Ldp theo néi dung nghién civu, cong viéc thuc hién, két qua, san pham (kém 3 bdo gid néu muc chi

nay qud 20 triéu dong)
, ., A . Ngudn kinh phi (ddng)
TT Noi dung chi Ponvitinh | S6 luong Dg? gld Tonilfmh phi ‘
(dong) (dong) Tie NSNN | Naudn khac
(1) 2) 3) 4) () (6) =(4)x(5) (7) (8)

Téng cong




Muc 6. Chi diéu tra, khao sat thu thap sb liéu

< 2 . . Nguon kinh phi (ddng)
TT No6i dung chi Pon vi tinh SO lugng D(;r? g Tongdlfmh phi :
(dong) (dong) Tie NSNN | Nguén khac
1) ) () “) ) (6) =(4)x(5) (7) (8
1 Cong tac phi Khao sat, kiém tra thue dia, danh gia dé chinh
xac két qua du bio nguy co chay rirng tinh Phi Yén
1.1 |Vé may bay khir héi Ha Noi - Tuy Hoa (5 nguoi x 4.000.000d) Ve 5 4,000,000 20,000,000 20,000,000
12 Thué xe 1§ trinh tir Tuy Hoa t6i cac dia ban tinh Phu Yén (6 huyén) = iom 036 10,000 9,360,000 9,360,000
936 km
1.3 |Phu c4p luu tra (10 ngay x 5 ngudi x 200.0004) ngay 50 200,000 10,000,000 10,000,000
1.4 | Tién phong nghi (9 dém x 5 ngudi x 300.000d) dém 45 300,000 13,500,000 13,500,000
Téng cong 52,860,000 52,860,000
Muc 7. Chi vin phong pham, thong tin lién lac, in 4n (khdng qud 2% tong kinh phi dé tai)
, ., A . Ngudn kinh phi (ddng)
TT Noi dung chi Ponvitinh | S6 luong Bg? gld Tonilfmh phi ‘
(dong) (dong) Tie NSNN | Naudn khc
(1) ) 3) 4) & (6) =(4)x(3) (7) (8
1 |Chi viin phong phim théng 24 200,000 4,800,000 4,800,000




2 |Chi photocopy, in 4n tai liéu 5,250,000 5,250,000
2.1 [Phétd tai liéu, ban d phuc vu khao sat thuc dia bo 5 250,000 1,250,000 1,250,000
2.2 |Phét6 in 4n bao cdo, ban do cac loai khac bo 16 250,000 4,000,000 4,000,000
Téng cong 10,050,000 10,050,000
Muc 8. Chi hop hgi ddng danh gii, nghi¢m thu co sé
TT Néi dung chi Pon vi tinh S6 wong ]?;’élnii)é Tén(% lg;r;}; phi ‘Nguon kinh phi (d(jng) ’
T NSNN Nguon khdc
(1) ) 3) 4) & (6) =(4)x(3) (7) (8
1 |Chi hi dong danh gia nghi¢m thu
1.1 |Chu tich hoi dong nguoi 1 620,000 620,000 620,000
1.2 | Thanh vién hoi dong nguoi 2 525,000 1,050,000 1,050,000
1.3 |Thu ky hanh chinh nguoi 1 470,000 470,000 470,000
1.4 |Pai biéu tham du nguoi 3 470,000 1,410,000 1,410,000
1.5 [Nhan xét danh gia cua uy vién phan bién nhdn xét 1 150,000 150,000 150,000
1.6 |Nhan xét danh gia ctia iy vién hoi dong nhan xét 3 100,000 300,000 300,000
Téng cong 4,000,000 4,000,000
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