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Tém tit
Bénh sét rét la mot trong nhitng bénh truyén nhiém nhiét déi phé bién tai Viét
Nam. Theo s6 liéu théng ke, nam 1991, Viét Nam co toi 1 triéu truong hop mdc. Dén
ndam 2018, sé6 lwong mdc chi con 6780 nguwoi, né liee cia chinh phit la nam 2030 loai
triv bénh sot rét khoi cong dong. Tuy nhién, cdc tinh Trung, Tdy Nguyén van la diém
néng cia dich sét rét véi déc diém vé dia hinh, dan cu va tdp quan sinh hoat ciia nhdn
ddn. Trong céng tdc loai trir bénh sot rét, viéc dy bdo, phdn viing nguy co d@é ldp cdc
phirong dn d6i phé la hét sire quan trong. Bai bdo nay sir dung GIS va cong cu mdy
hoc dwge dp dung véi cdc diF liéu vién thdm, quan trdc tai khu viee Dk Nong dé thanh
lap ban do phan viing nguy co bénh sét rét. Noron nhdn tao ANN (Artificial Neuron
Network) duoc ung dung dé mé hinh héa cdc diéu kién t6i wu cho bénh sot rét véi 15
tiéu chi dau vao va cdc div liéu ldy mau thuwe dia. Két qua cho thdy ban do nguy co bénh
sOt rét ¢6 mirc do twong dong cao voi dir liéu ldy mau thuc té. Piéu nay cho thdy tiém
ndang lom cua viéc g dung GIS va tri tué nhan tao trong thanh ldp ban dé phén ving
nguy co bénh sot rét bang dir liéu vién tham.
Tur khéa: Sot rét; GIS; Noron nhan tao; Pk Nong.
Abstract
Using remote sensing and GIS data for establishing malaria risk zoning maps

Malaria is one of the most populated tropical diseases in Vietnam. Based on
statistical data, the number of people infected malaria in Vietnam was 1 million people
in 1991, reduced to 6780 people in 2018. The government s effort is to eliminate malaria
from the community by 2030. However, the Central and Central Highlands provinces
are still hot spots for malaria due to the characteristics of topography, population and
people’s living habits. Forecasting and risk zoning for the preparation of response
plans are very important for malaria elimination. In this paper, GIS and Artificial
Neuron Network (ANN) are integrated to process the remote sensing and observation
data in order to create the malaria risk zoning map in Dak Nong province. The input
data include 15 criteria and observational data from fields. The results showed that the
forecasting malaria map is highly appropriate for field observation data. This means
that GIS and ANN application has high potential in malaria forecast mapping and can
be applied to other tropical diseases in Vietnam.

Keywords: Malaria; GIS; Artificial Neuron Network; Dak Nong.
1. Pit van dé
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S6t rét 1a bénh truyén nhiém thudc
nhém B trong Luat phong chng bénh
truyén nhiém va dé dang lay lan phat trién
thanh dich néu khong dugc kiém soat.
Hién nay, s6t rét van con la mot van dé
sttc khoé 16n trén thé gidi néi chung va
tai Viét Nam ndi riéng. Theo udc tinh cia
Té chirc Y té thé gidi - WHO khoang 40%
dan sb thé giéi hién nay dang séng trong
viing ¢é nguy co mic sot rét. Hang nam
¢ khoang 350 tridu dén 500 triéu nguoi
mac sét rét va hon 1 tridu ngudi chét do
sot rét [1]. Cho dén nay van dé quan ly
va kiém sodt dich sét rét van luén la méi
quan tam va con la thach thirc cia B Y
té n6i riéng va ctia toan xa hoi nodi chung.
Tai Viét Nam, theo s6 liéu bdo cdo hang
nam ctia Chuong trinh phong chdng sot
rét Quéc gia, cac tinh c6 muc do sOt rét
cao chu yéu thudc khu vue Mién Trung -
Tay Nguyén [1]. Hau hét cac x4, huyén c6
duong bién gidi vdi Lao hodac Campuchia
déu c6 ty 18 bénh nhan mic sét rét cao hon
s0 voi cac dia phuong khéac trong ca nudec.
Nguyén nhan gay ra bénh st rét dugc xac
dinh 1a do ky sinh tring s6t rét (KSTSR)
va trung gian do mudi Anopheles truyén
KSTSR tir nguoi nay sang nguoi khéc.
Do d6, x4c dinh cac yéu t6 anh huong dén
su phat sinh, phat trién ciia bénh st rét
dudi goc do dia ly hoc cling 1a nghién cuu
diéu kién hay yéu t6 thich hop cho mudi
Anopheles phat sinh, phat trién va truyén
bénh vi tir céc yéu t6 dia 1y ty nhién, kinh
té x4 hoi c6 thé lua chon cac dir liéu nham
xdy dung cac 16p thanh phan phuc vu cho
mod hinh GIS phén vung céc khu vuc cd
nguy co bénh sot rét, cong viéc cé y nghia
quan trong trong giai doan hién nay.

Trén thé gidi, nhitng nam gan day
cong ngh¢ GIS vdi dir lieu dia khong

Nghién ciru

gian cling dad dugc nghién cuu va Gng
dung nhiéu trong phan tich cac van dé vé
x3 hoi, y té - dich t& cong dong vdi mirc
dd ngay cang chuyén sau. Cac md hinh
tuyén tinh tich hop dir liéu vién thdm va
GIS trong lap ban d6 nguy co sdt rét ciing
c6 nhimg déng gép vé mit khoa hoc va
thuc tién [2]. Mosha va cong su, (2014)
da dé xuét cach tiép can thong ké va cac
phuong phdp phan tich khong gian [3].
Trude do, Aregawi va cong su da st dung
phuong phép phan tich théng ké dua trén
chudi thoi gian [4]. Tuy nhién, cach tiép
can thong ké chua giai quyét duoc cac ciu
tric phuc tap va phi tuyén tinh cia mo
hinh du bao nguy co st rét. Cac mé hinh
du béo truyén théng van can phai duoc
phat trién hodc thay thé bang cac phuong
phap manh m& va tu dong dé giai quyét
nhitng han ché cua cic k¥ thuat nay [5].

Nhin chung, cic nghién ctru vé van
dé nay dugc chia thanh ba huéng chinh:
(1) dva vao kién thirc chuyén gia, (2) st
dung vién tham va GIS, (3) sir dung cic
moé hinh théng ké két hop véi tri thong
minh nhan tao, vién tham va GIS. Cac
hudng nghién ctru nay déu tim hiéu méi
quan hé giita cac bién doc lap va xay dung
mo hinh du bao nguy co mac bénh sbt rét
dwa trén tap hop bién do.

Hién nay hudng nghién cuu thir (3)
sir dung cac mo hinh thong ké két hop voi
tri thong minh nhan tao, vién tham va GIS
da va dang ching minh dugc tinh hi¢u
qua va ¢6 muc dg tin tudng dua trén co so
danh gia do chinh xac cta két qua du bao.
C6 thé ké dén mot sb nghién ctru st dung
tri thong minh nhan tao, dit liéu vién tham
va phan tich GIS trong quan ly du bao
rii ro sbt rét [6]. Cu thé, Sudheer et al.,
(2013) da tich hop mé hinh vector ho trg
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(Support Vector Machine) va thuit toan
t6i ru hoéa dom dém (Firefly Algorithm)
dé danh gia nguy co sét rét [5]. Buczak va
cong su (2015) tng dung logic mo trong
nghién clru vé sbt rét tai Han Qudc [7].
Orlando Zacarias and Henrik Bostrém,
(2013) trién khai so sanh mé hinh héi quy
vector hd trg va t6i wu héa ngau nhién
(Random forest) tai M6-dam-bic [8]. M6
hinh Noron nhan tao dugc Palaniyandi M,
(2014) str dung trong nghién ctru tai khu
vuc rung Amazon cua Brazil [6]. Nhiing
nghién cru nay da phan nao thiy duoc
tinh wu viét so v&i cdc mo hinh trudce day
dua trén viéc danh gid do chinh xac cua
ban do két qua.

O Viét Nam, da c6 nhiéu nghién ctru
vé bénh sbt rét [1, 9, 10], dac biét trong
nhiing nam gan day di c6 nhiing nghién
ctru st dung dit liéu vién tham va cong
nghé GIS trong linh vuc mdi truong va
strc khoe [11], trong giam thiéu nguy co
phat sinh va lan truyén cua dich sét rét,
céc dé tai nghién ctru lién quan t6i y hoc
- dich té, dia ly thién nhién, dia Iy y hoc
[12]. Cac d& tai chu yéu tap trung vao
nghién cuu vé y hoc - dich t& bénh sbt
rét hay dia ly tu nhién hodc phuong phap
phong bénh, mét trong sé cac nghién ctru
vé linh vuc nay c6 thé ké dén nhu: Dy
bdo nguy co ty nhién bénh st rét & Gia
Lai ctia Pao Van Diing, Nguyén Puc Tué,
Nguyén Cao Huan (2009) trong tap chi Y
hoc Viét Nam ung dung vién tham va GIS
trong du bao dich st rét & Gia Lai [12];
xac dinh ty 1€ mic va thuc trang st dung
thude tu diéu tri sbt rét cho nguoi dan tai
rdy ¢ xi Pik R’Ming, Pik Glong, Pik
Nong nam 2010 cia Nguyén Puc Hao
(2010); H6 DBac Thoan (2017) [9, 10].

Dudi géc nhin dich bénh sét rét 1a
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mot tai bién tu nhién - nhan sinh thi cling
c6 cac dé tai nguyén cuu chuyén sau vaoi
viéc tmg dung GIS, vién thdm va mo hinh
toan trong nghién ctru dich sot rét nhu dé
tai nghién clru cua cdc tac gia: Pao Van
Diing, 2009 [12]; Bui Quang Thanh va
cong su, 2018 [13]. V&i cach tiép can vé
viéc st dung mo hinh khai pha dir li¢u,
tri tué nhan tao, t6i wu héa ciing cé cac
nghién ctru gan day nhu: nghién ctru trong
10 lut [ 14] nghién ctru chay rung [15].

2. Khu vue nghién ciru

Pik Nong 1a mot tinh ¢ ving
Tay Nguyén nim tron trén cao nguyén
M’Noéng, va ¢ ctra ngd phia Tay Nam
cua Tay Nguyén, co gidi han toa do tu
11°45° dén 12°50° vi d6 Bac va tir 107°12°
dén 108°07° kinh d6 Pong. Phia Bac va
Péng Bic gidp tinh Dak Lik, phia Dong
va Pong Nam giap tinh Lam Dong, phia
Nam gidp tinh Binh Phudc, phia Tay gidp
Vuong quéc Campuchia véi dudng bién
gi6i dai khoang 120 km. Tinh Dak Nong
duoc chia thanh 8 don vi hanh chinh cép
huyén: Thanh phé Gia Nghia, huyén Cu
Jut, ik Mil, ik Glong, Pik R>Lép,
Pik Song, Krong N6, Tuy Pirc (Hinh 1).
Dia hinh Pak Nong chay dai va thip dan
tor Bong sang Tay, vdi do cao trung binh
tr 600 m dén 700 m so v6i mat nude bién,
dia hinh da dang, phong phu va bi chia
cat manh, cé su xen k& gifra cac nui cao,
v6i céc cao nguyén rong 16n, doc thoai,
luon séng, kha bang phang xen k& céc
dai dong bang thap tring. Vé kinh té -
xa hoi, theo sb liéu thong ké chi s6 ning
luc canh tranh cé\p tinh PCI nam 2017
tinh D4k Nong van dtng cudi cling trong
danh sdch, nguoi dan lam ndng nghi¢p
ctia tinh chiém 70% véi tp quan canh tac
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cua nguoi dan hay di rung, ngu rung, di
dan 1am kinh té méi,... Nhiing dic diém
dia 1y tu nhién, kinh té - x4 hoi trén cua
Dik Noéng tiém tang cac diém, vi tri dé bi

Nghién ciru
t6n thuong nhat khi xuét hién bénh truyén
nhiém dic biét dich bénh lién quan toi

muodi va ky sinh trung.
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Hinh 1: Khu vwe nghién ciru

3. Dir liéu va phwong phap nghién
ctru

3.1. Dir li¢u nghién cuu

3.1.1. Cdac nhdn t6 anh hwéng dén
bénh sot rét

Qu4 trinh phat sinh bénh st rét c6
moéi lién quan chat ché ti cac didu kién
t nhién va kinh té x4 hoi cta ching ta.
Céc nghién ctru trude day cling da chi ra
rﬁng diéu kién tu nhién, kinh té - x3 hoi anh
huong truc tiép téi su phat sinh/lan truyén
vector sdt rét hay dich bénh nhu: khi hau
nhiét d6i, d6 cao, do ddc, vung nudc dong,
diédu kién giao thong, y té kém phat trién,
muc do song khong dam bao, théi quen
sinh song di rimg ctia ngudi dén, trinh d6
dan tri thip va anh hudng tiéu cuc cua bién
d6i khi hau (BDKH). Cong nghé dia khong
gian v6i cac dir liéu ban dd va anh vién
thdm mo ta céc 16p ndi dung vé khi hau,
d6 cao, do ddc, vung nudc dong, diéu kién
giao thong, y té,...s& 1a ngudn dir liéu dau

vao dé sir dung k¥ thuat phéan tich khong
gian trong GIS nhdm xéac dinh va khoanh
vung cac khu vuc cé nguy co xay ra bénh
sOt rét. Vi vy mot khi nhan biét duoc cac
khu vuc/ving dia ly dé bi ton thuong boi
dich bénh sét rét, sé 13 thong tin quan trong
gitp hd tro cho cong tac y t& du phong.
Viéc quan ly phong tranh sét rét, trong d6
c¢6 du bao nguy co méic bénh sdt rét doi hoi
phai c6 dit liéu chinh xéc vé khong gian va
cac thong tin vé thoi gian [3, 4]. Tl nhiing
16p dit liéu chinh x4c nay s& 1a dau vao
quan trong cho céac nghién cuu, trong do
c¢6 cac nghién ctru trén quan diém dia ly y
hoc két hop véi cong nghé vién tham, GIS
va cac thuat toan toi vu 13 huéng nghién
ctru nhiéu trién vong khi sir dung timg dung
cac phan tich khong gian. Banh gid céc
nguy co tiém tang, xac dinh khu vuc dé ton
thuong giup chi dong phong va han ché
tac dong x4u tir qua trinh 13y lan cia dich
bénh.
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3.1.2. Dit liéu nghién ciru

Dir li€u nghién ctru cua bai bao bao
g6m anh v¢ tinh Landsat 8; dit iéu DEM
tir nguon anh vé tinh ASTER (mién phi)
c6 do phan giai 30 m, dir li€u dia hinh,
thuy van, cac $6 lidu quan tric tai cac tram
quan tric trong tinh Dak Nong,... dé xay
dung céc 16p dit liéu dau vao.

Do vay, dir liéu dau vao can chuin
bi bao gém: DEM, d6 déc, hudng déc,

chi s6 thuc vat, chi s6 nhiét do bé mit,
chi s6 do am, luong mua, nhiét 4§, muc
gid, khoang cach tdi khu déan cu, khoang
cach td1 duong giao thong, khoang cach
to1 ngu6n nudc nhu song, subi, ho, ao,...
khoang cach téi ving 4m udt, khoang
cach tdi rung. Cac dir liéu nay la céac 16p
raster dugc chudn bi trong phan mém
ArcGIS (Bang 1).

Bing 1. Dir li¢u dau vao
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Hinh 2: Vi tri diém ldy méau khu vwe nghién ciru
Bing 2. Dit li¢u thu thip dé dao tao va kiém thiv mang

Nghién ciru

s — = =--

- o
247 | Point | Co 3415851 | 385 | 2030241 22615,04 0] 1231584 3079659 &7,10583 | 0,53256 | 140,7462 | 2.539062 | 23 50681 32831918
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250 [Point [ Co 185,556 | 360 | 2713772 19136.29 0] 2905345 3079650 351,352 | 0,52214 | 140,8841 [ 550208 [ 24 01757 | 34444053
251 |Point [Co | 3415651 | 139 9428478 8850371 0] 1027887 4356096|  897,8673 | 065278 | 140,7029 | 5134089 | 24,06823 | 32998187
252 | Point | Co 155,558 | 349 383385 15258,03 0 3422304 | 97368738 2494714 | 0,B2538 | 141,22809 | 8,815767 | 24 13658 | 32 798206
253 [Poit | Ca 2416002 | 368 | 394679 1722268 0] 2128533] 2538552 1460.485 | 069506 | 140,6578 | 6.83473 | 2406123 33.902051
254 |Point |Co | 29238011 327 4138219 9290,215 0f 1665581) 01 2327742 028510 | 1409215 | 4267604 | 24 26469 | 33350841
255 |Point | Co 2206013 | 380 2678, 558 1821858 1] 2818183 87,10583 283 1282 | O,7B4B0 | 140881 | B 513084 | 24 01571 33278318
255 | Point | Co 2078873 | 357 | 4428788 1502561 0] 379336 0 2846145 | 0,73462 | 141,1053 | 4,454272 | 24,13725 | 31,658534
257 |Foint_| Co 206,3008 | 306 265545 5792,833 0] 1547746 6886378 1712.468 | 0,67054 | 141,1856 | 3 476565 | 24 26026 | 33558589
258 |Point | Co 10525851 | 308 24832 519 1383182 a 1571834 | 30 79659 153,583 | 039843 | 141,9943 | 7904157 | 24 17229 | 33181814
250 | Point | Ca 2005778 | 373 | 4085862 17035,34 3079850 | 2464407 | 2200774 1337.083 | 062507 | 140,666 [ 0797210 | 2406683 | 12407172
260 [Point [ Co 302,1957 | 333 5313382 9755.28 3251339 | 43,5529 991,7269 | 068525 | 140,6975 | 7.378931 | 24,2659 | 33686219
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262 |Point | Ca 0| 329 5753279 1120374 1] 2405291 | 4355206 1088824 | 027538 | 140,9358 | 7.400404 | 24 15218 34,088797

sOt rét va cac diém khong xuat hién bénh
sot rét dé lam co s& cho mo6 hinh mang
hoc (dao tao) va dé kiém tra sy dung dan

Ngoai dit liéu cac yeu td anh hudng
lam dau vao ctia mo hinh thi con can co
cac mau ve vi tri cac diém xuat hién bénh

cua mo hinh.

Dt liéu thu thap dugc tham chiéu

lai vao cac yéu to anh huong dé dua vao

thanh thudc tinh cta cac diém dao tao

mang (Bang 2) phuc vu cho danh gia do

chinh xac.
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3.2. Phwong phdp va quy trinh xw
ly dir liéu

Quy trinh xr ly dir li¢u thanh lap
ban d6 phan ving nguy co sdt rét khu
vuc thuc nghiém duogc tién hanh theo quy
trinh (Hinh 3). Cac mau lan luot duoc dua
vao mang huan luyén goi 1a X, ban dau
cac trong s6 (w) dugc khoi tao ngau nhién
va ching s& duoc diéu chinh sau mdi
vong lap. Budc nay s€ dugc lap lai cho
dén khi céc trong s6 hoi tu dugc cac gia
tri cho phép mang xéac dinh chinh xdc céac
mau. Goi gia tri daurala’y (Y,) va gia tri
mong doi da biét trudc 1a (Z Designed
Result), sau mdi vong s& xuét hién gia tri
16i goi 1a delta (delta = Z Y) muc dich
cua mang huin luyén la delta cang nhd
cang tot (delta = 0 1a hoan hao). Nhu vay
trong s sau mdi vong s& duoc hiéu chinh
theo cong thirc sau:

W, (sau) = w, (truwdc) + LR*delta*X.

Trong do, LR - Learning rate dugc goi
1a tham s6 kiém so4t toc d6 hoc ciia mang,
lra chon duge tham sé kiém soat toe do
hoc phu hop s€ lam tang d6 chinh xac.

Tuy nhién trong qué trinh huan luyén
mang Noron nhan tao, khong phai tit ca
Noron c6 thé sinh ra, hay néi cach khac
1a khi dau vao khong du manh (thong tin
dau vao yéu) thi két qua dau ra s& khong
dugc chuyén tiép sang 16p tiép theo.
Viée ¢6 duge chuyén tiép hay khong phu
thudc vao ham chuyén doi (Y -Transfer
Function) thong qua kha nang kich
hoat bén trong (phu thudc ham tong la
Summation Function va két qua ddu ra).

Y=Y X;Wy; Yr=1/(1+e7")

Ham chuyén ddi phi tuyén duoc s
dung phd bién trong huén luyén mang
la sigmoid (logical activation) funcion,
mang gi tri thudc khoang [0,1]. Néu dau
ra cia mdt Noron nhé hon gia tri ngudng
cua nd, thi coi nhu khéng du manh dé
duoc chuyén dén 16p tiép theo. Trén co
s& d6 nhom tac gia tién hanh xdy dung
mo hinh mang huén luyén cho bai toan du
doan nguy co sbt rét gom 3 16p, dir liéu
dau vao mo hinh 1a cc yéu t4, cac Noron,
trong s6 va ham toan hoc tuong tng.
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hinh

4. Chi sb thuc vat
S 5. Nhiét do be mat
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10. D6 4m
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D liéu quan
trac
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Hinh 3: Quy trinh xir Iy di¥ liéu thanh lap ban dé phan viing nguy co sot rét
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Nghién ciru

1 Lop dau vﬁ? 1 Lép én 1 Lop diu ra véi
voi 15 nhan to vaii 10 Neuron gid tri kha ning ¢
hay khong nguy co

DEM

bénh sot rét

e

Do dée

Neuron | \

Neuron 2

A A

I

Hudng doc

™~

Tangent - Tangent Kha nanjg
Sigmoid - Sigmoid
Activation - Activation
— Ncuronl(}/
Nhiét dg bé mat
150 trong 6 10 trong s6

Hinh 4: M6 hinh mang hudn luyén ANN trong xdy dwng bin do phin ving nguy co sot rét
4. Két qua nghién ctru
Sau khi xir Iy dir 1iéu va str dung m6 hinh mang huan luyén ANN, phan khoang va
trinh bay cac diém nguy co sot rét trén dia ban tinh Dak Nong bang phan mém ArcMap
két qua ta nhan dugc ban d6 phan ving nguy co sbt rét khu vuc nghién ctru (Hinh 5).

CHU GIAIL

Phin ving nguy co st rét

I Ritcao (uir 0.64 dén 0.99)
[ Cao (1ir 0.32 dén 0.63)

[ ] Trung binh (tir 0.18 dén 0.31)
[ Thép rir 0.06 dén 0.17)
I R thip (1ir 0 dén 0.59)

Hinh 5: Phin viing nguy co bénh sot rét khu viec nghién civu
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Nghién cuu

Dé kiém tra sy dung din cia mo hinh, sau 300 lan lap gia tri sai s6 RMSE giam
ngudng t6i thiéu = 0,3646; con phan dién tich dudi dudng cong ROC c6 gid tri AUC
= 0,902 gia tri ndy gan voi 1 (thé hién su t6i vu vé kha ning phan biét du doan 1a tét).

L

Hinh 6: Gid tri RMSE sau 300 lan Igp

Rate

True Positive

=—BBO - NN (0.9024)

False Negative Rate

Hinh 7: Biéu do ROC va AUC

5. Két luan va kién nghi

Trén co s& tng dung vién thim va
GIS, nhém tac gia da xay dung dugce 16p
dir liéu phan ving nguy co sot rét tinh
Pik Nong. Két qua nghién ctru cho thiy
viéc ung dung vién tham, GIS va céc thuat
toan t6i uvu phan viing nguy co sot rét c6
mirc do tin cdy cao qua cach thirc kiém
thir va danh gia tham sé két qua, da giam

thiéu t6i da s danh gia chu quan cia con
ngudi so voi nhitg phuong phap truyén
théng khac.

Céc két qua nghién ctru c6 thé sir dung
cho viéc khoanh vung khu vuc nguy co va
¢ cac bién phip hd trg cong tic phong
ngtlra va kiém soét dich bénh tét hon.

Tir két qua nghién ctru c6 thé thay
rang dé ning cao do chinh x4c két qua mo
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hinh can phai c6 ngudn dir liéu dau vao
dam bao do6 tin cay va luon duogc cap nhat
trude khi chay mo hinh.

Loi cAm on: Nhom tac gia xin gui
161 cam on td1 Truong Pai hoc M6 - Dia
chat da hd trg bai bao thong qua dé tal
khoa hoc cong nghé cdp co s, ma sd
T21-21
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