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Tom tit:

Trong nhitng nim gin diy, viéc trong ngd trén toan thé giéi gip thach thirc 16n béi sw gia ting nhanh chéng cia
sau keo mua thu (Spodoptera fruglperda, tén tleng Anh 1a Fall armyworm - FAW). bé duy tri mat do a iu trung dwéi
ngwong thiét hai kinh té, chiing ta cin c6 cac giai phap lién nganh kip thoi hd tre néng nghiép nhuw sir dung dich té
hoc bao v¢€ thwe vit, internet van vat va cac phwong phap khoa hoc dir liéu thwe hién phat hién sém, theo d6i, dw bao
va dwa ra cic lra chon thong minh. Viéc 1én ké hoach phong trir diing thoi diém sé tranh phun thudc trir siu bira
bii, giy lang phi va anh hwéng dén méi truong xung quanh. Trong nghién ciru nay, cac tac gia dé xuit phat trién
hé théng phin mém iFAWcast xdy dung trén nén ting web va mobile, tw ddng duw bao, canh bao va thu thép dir liéu
nghién ctiru FAW trén ciy ngd ¢ Viét Nam. Hé thong c6 3 thanh phén chinh: (i) Cong cu du bio, cinh bao dich FAW
tw dong trén nén tang web; (ii) Cong cu quan 1y bio cdo ndng nghiép, dw bio, canh bao va nguwdi dung trén nén tang
web; (iii) Ung dung trén nén ting mobile cung cip dich vu theo doi dw bao, canh bao dich FAW dén nguwoi nong dan
tuy vi tri dia y. H¢ thong iIFAWecast c6 16i tinh toan ty dong cip nhit du bio thoi tiét tir API Visual Crossing, API
OpenWeatherMap va dua trén cong thirc tong tich on hiru hiéu xdy dung riéng cho FAW trén ciy ngd ¢ Viét Nam.
Hé théng dwge phat trién va thir nghiém dua trén dir li€éu thu thap truc tiép tur d("ing rufng dé kiém chirng da cho
két qua véi dd chinh xac cao, dang tin cay.

Tir khéa: cinh bao sé'm, ciy ngd, siu keo mila thu, thoi tiét.

Chi s6 phén logi: 2.2
1. Dat van de cong hon 350 cay ky chu ¢6 tinh thuong mai va phi thuong
mai trén 76 ho thuc vat [3]. FAW ¢6 thé an hon 80 loai thuc
vat khac nhau bao gém ngo, bong, 1aa, ke, dau phong, cac
loai thuc vat dai va cdy trong khéc... [4]. Tuy nhién, ngé 1a
ddi tugng chinh cda dich hai nay. Tdn thét nang suét truc
tiép c6 thé xay ra do 4u tring an phan dang phat trién hodc
truong thanh cta cdy thu hoach (nhu xam nhap vao bip
ngd va an 161 ngd, hodc an truc tiép hat) [5], do d6 truc tiép
lam giam san lwong. Mt ning suat gian tiép co thé xay ra
do rung 14, diéu nay co thé lam giam san luong ngi cdc do
giam dién tich quang hop, hodc mat cay con. Ton that chat
Iwong do FAW gay ra ciing c6 thé phat sinh khi thirc an ctuia
4u trung gidi thi€u cac loai ném hoai sinh va gay bénh, lam

Ng6 1a loai ngii cdc quan trong thtr ba sau lia my va
gao trén toan cau [1]. Ngoai ra, ngd 1a loai cdy truyén thng
duogc su dung lam luong thyc, thire an chan nudi va gia stc.
Hién nay, nhu cau vé ngd dang rét 16n trén toan cau, nhat
la khi ng6 dugc str dung nhu hat dinh dudng. O Viét Nam,
ngd 1a ngudn luong thue ding th hai chi sau lua gao, dong
vai trd quan trong trong viéc phat trién kinh té néng nghiép
cling nhu dam bao ngudn lwong thyc cua nude nha. Tuy
nhién, c6 nhiéu yéu td da can tro viée dat san lugng theo ké
hoach nguoi nong dan dé ra nhu thoi tiét, sau bénh... FAW
1a mot trong nhitng loai con tring tac dong truc tiép, manh
mé dén san lwong ngd khong chi ¢ Viét Nam ma con dugc

bao cao trén toan cau.

FAW 14 loai con trung da thuc nguy hiém, dic hitu & cac
ving nhiét d6i va can nhiét doi, c6 ngudn gdc va bung phat
dau tién ¢ chau My, sau d6 1an dau tién dugc nhin thdy &
chau Phi vao thang 1/2016 [2]. Ké tir d6, dich hai d3 lan rong
hon 100 qudc gia trén thé gidi chi sau thoi gian ngan [3].
Pay la loai dich hai c6 tinh da thyc cao, dugc bao céo tan

*Tac gia lién hé: Email: diepht@vnu.edu.vn, trienpm@vnu.edu.vn
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6 nhiém doc té ndm méc trong hat [6].

Loai sdu nay da gay ra thiét hai kinh té nong nghiép ning
né. O Trung Qudc, udce tinh c6 khoang 31 tinh bi thiét hai,
trung binh mdi tinh thiét hai khoang 5-10 triéu USD [7]. Tai
chau Phi, Ghana la nudc bi thiét hai nang né nhéat, theo bao
céo clia CABI dich FAW d tiéu tn ciia nuéc nay khoang
162 triéu USD vao nam 2017 va anh huéng ti 500.000 tin
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Abstract:

The rapid increase in fall armyworms (FAW, Spodoptera
frugiperda) in recent years has posed major challenges to
maize growers around the globe. To keep larval density
below the economic threshold, we need interdisciplinary
agricultural solutions like plant protection epidemiology,
the Internet of Things, and scientific data techniques for
early detection, monitoring, forecasting, and making
informed decisions. Pest control should be planned ahead
of time to prevent indiscriminate pesticide spraying,
waste, and a negative effect on the environment. In
this study, the authors plan to create a comprehensive
iFAW_cast software system that will automatically predict,
alert, and gather research data on fall armyworms on
maize crops in Vietnam. The system is comprised of
three major components: (i) An automatic forecasting
and alerting tool for fall armyworm outbreaks on the
web platform; (ii) An agriculture reporting, forecasting,
alerting, and user management tool on the web platform;
and (iii) A mobile app that provides forecasting and
alerting services on fall armyworms to farmers based
on their geographical location. The iFAWcast system
includes a central computation that dynamically
updates weather forecasts from the Visual Crossing API
and the OpenWeatherMap APIL, as well as a formula
for the effective cumulative temperature based on the
characteristics of fall armyworms on maize crops in
Vietnam. The developed system was tested using data
collected straight from the field, yielding extremely
accurate and dependable results.

Keywords: early warning, fall armyworms, maize,
weather.

Classification number: 2.2
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ngd va laa mién [8]. D3 co théng ké 12 qudc gia bi thiét hai
do FAW ning né nhit & chau Phi, trong d6 Nigieria thiét hai
3271,8 triéu USD [8]. O Hoa Ky, udc tinh gia tri san luong
bi mat do FAW hang nam khoang 300 triéu USD va ting
trén 500 triéu USD vao cac nam bung dich 16n [9].

V6i sy phat tan khung khiép, FAW c¢6 thé di chuyén nhu
cac loai con trung buém khac véi hon 1.600 km chi trong
30 gio [10] khi 14 4u tring buém. R4t nhanh chong, vao nim
2019, Viét Nam d c6 nhirng phat hién dau tién vé dich bénh
nay. FAW da gay nhiéu ton hai cho kinh té néng nghiép Viét
Nam. Cu thé, theo bdo céo ctia Bo Nong nghi¢p va Phat
trién Nong thon, FAW di géy thiét hai khoang 15.000 ha khi
mai phat hién vao nam 2019, gdy thiét hai nang & cac tinh
mién ndii phia Bic va Tay Nguyén [11].

Hién nay dé chdng lai FAW, nong dan ¢ cic nudc van
st dung cac bién phap thu cong vat Iy va bién phap hoa hoc
nhu phun thudce trir sdu. Trong d6 chu yéu 14 sir dung thudce
trir sau. Day 1a bién phap vo clng ton kém, song it hidu qua
s0 v&i ky vong. Dong thoi bién phap nay cé thé gay du thira
thudc trir siu cho san phém, dat bac mau, 6 nhiém nguén
nudc, dat.

Véi nhiing thach thie néu trén, trong nghién ciu nay,
chung t6i d& xuat mot giai phap lién nganh - két hop dich
t& hoc bao vé thuc vat, khoa hoc dit liéu va IoT cho bai toan
kiém soat FAW va gioi thiéu iIFAWcast - mot hé thong hoan
thién cai dt giai phap nay. Hé thong c¢6 3 thanh phan chinh:
(1) Cong cu du bao, canh bao dich FAW tu dong trén nén tang
web; (ii) Cong cu quan ly bao cdo, ndng nghi¢p, du bao, canh
bao va ngudi ding trén nén tang web, (iii) Ung dung trén nén
tang mobile cung cép dich vu theo do&i du bao, canh bao dich
FAW ty bién dia diém. V&i iFAWcast, chung t6i dua ra két
qua du bao, khuyén cdo nguoi néng dan chi phun mét lan
cho ddng rudng. Tir d6, mang lai hidu qué cao, tiét kiém chi
phi, néu ap dung trén cac don vi trong chuyén nghiép thi day
1a giai phap rat kinh té. Bén canh dé, con gitp giam luong
16n thude trir sau trong cdy trong ciing nhu giam cac van dé 6
nhiém do du luong thube bao vé thuc vat.

2. Déi tuong va phuong phap nghién ciiu

Viée xé4c dinh duoc thoi diém truong thanh r§ cia FAW
¢6 ¥ nghia 16n dbi voi ngudi ndng dan trong qua trinh canh
tac. Dy bao thoi diém bung dich cho phép ngudi dan c6 ké
hoach phong trir hiéu qua. Dé mo hinh canh béo higu qua,
cac thong tin vé s6 luong sau truong thanh, diéu kién thoi
tiét, tinh trang cay trong can phai duoc thu thap. Thong qua
cac md hinh toan hoc vé tong tich 6n hiru hiéu, thoi diém
sau truong thanh rd s€ dugc du bao.

Hau hét cac loai con tring, bao gdbm ca buém dém FAW
deu giao ti€p voi nhau thong qua pheromone. Pheromone
la hormon do budm cai tiét ra dé gui tin hi¢u thu hut buém



dém dyc [12]. Cac nha khoa hoc di loi dung diéu nay dé
tao ra pheromone tong hop dugc sir dung 1am ba trong biy
dé theo ddi va kiém soat dich hai. Nguoi nong dan dat bay
pheromone dé kiém soét sy 1ay lan cua con tring bang cach
gili buém duc tranh xa budm cai, hay con goi la gian doan
giao phdi. Tir d6, quy mo quan thé ctia con tring s& giam vi
budm cai khong thé dé tring. Hiéu qua ciia bay pheromone
phu thudc vao cac yéu té nhur hinh dang ctia bay va kha ning
modi ¢6 thé cung cép pheromone giGi tinh can thiét dé thu
hut. Péy la bién phap than thién voi moi truong, ré, duge
su dung chu yéu dé kiém soét loai. Tuy nhién, s dung bay
yéu cau nguoi dung ¢6 chuyén mén cao dé mang lai hiéu
qua tot. Vi vay, bay pheromone it dwoc nguoi ndng déan st
dung véi muc dich diét trur dich hai, chu yéu duogc st dung
v6i muc dich quan 1y dich hai.

Tdng tich 6n hitu hidu hay con dugc biét dén 1a GDD
(Growing degree days) hodc ciing c6 thé 1a GDUs (Growing
degree units), la mdt phuong phap heuristic trong hién
tuong hoc, dé udc tinh thoi gian chuyén déi hinh thai hoc &
thuc vat va dong vat [12-14]. Phuong phap nay la thudc do
tich lity nhiét, dugc sir dung dé du doan tdc do phat trién cua
thyc vat, dong vat. Nguyén 1y hoat dong cua phu(mg phép
tong tich 6n hitu hiéu dwa trén quan sat rang: toc do phat
trién cta céc sinh vt bién nhi¢t phu thudc vao moi truong.

Mbi giai doan phat trién ciia sinh vét c6 tong nhu cau
nhiét riéng. P6i v6i nhicu loai con tring gy hai, lugng
nhiét tich iy cu thé (don vi nhiét) trén ngudng nhiét do
thip hon can thiét dé kich hoat sy kién vong doi di duoc
dinh lugng la "hé’lng s6 nhiét" [15].

Su phat trién c6 thé dugc ude tinh bang cach tich liy
gifta cic ngudng nhiét do trong sudt mua. Mdi loai yéu cau
mot s6 ngay xac dinh dé hoan thanh qua trinh phat trién cia
n6. S6 ngay tich lity tir diém xudt phat c6 thé giap du bao
khi nao s& dat dén mot giai doan phat trién. Ngay bt dau
tich lity tich 6n, dugc goi 13 ngay ¢d dinh sinh hoc (thudng
dua trén céac su kién sinh hoc cu thé nhu ngay tréng, lan dat
bay pheromone déu tién hodc 1an xuat hién dau tién cua dich
hai). Nhiét d6 dugc tich lity timg ngay thudng xuyén dat dén
ngudng nhiét dé chuyén héa thanh giai doan khéc cia con
trung theo déc trung loai, dugc tinh nhu cong thire:

GDD = / (T(t) — Tonse)dt (1)

trong do: 7, _: nhi¢t do phat duc déc trung; 7(2): nhi¢t d6 tai
thoi diém t; dr: 12 bién tich phan theo thoi gian.

Tir phuong trinh trén, c6 nhiéu cach dé dién giai tinh
toan GDD mét cach don gian cho cac mo hinh tuy thude vao
di liéu cia mo hinh va d¢ nhay cam véi nhiét do dac trung
ctia dich bénh. Hién nay c6 2 cach tinh GDD phd bién 1a (1)
tinh theo nhi¢t d§ trung binh cua ngay va (2) tinh theo nhiét
d6 tdi thiéu hodc tbi da ciia ngay.
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Viée str dung cac mo hinh hinh thai hoc nhu trén cho cac
hanh dong kiém soat thoi gian, tring khép véi tinh nhay
cam cao nhat cta sinh vat muc tiéu tdi uu hoa hiéu qua béng
cach tan dung céc giai doan song nhay cam, gidm st dung
hoa chat, tiét kiém thoi gian va tién bac, giam thiéu anh
huéng dén cac 10a1 khong muc t1eu Dé sur dung t6t mo hinh
hinh thai hoc cin c6 su hiéu biét vé thoi diém cac loai xAm
lan s& chuyén dbi giita cac vong doi khac nhau, hodc cac
giai doan hinh thai hoc ¢6 thé tao diéu kién thuan lgi cho
hoat dong chuyén doi cac giai doan vong doi.

Dé ude tinh do tudi FAW, hé thong sir dung phuong phap
tong tich 6n hitu hiéu. Trong mot ngay quan thé dugc coi la
dang & muc tudi nhét dinh néu lugng tong tich 6n cta quin
thé trong ngay d6 16n hon ngudng tong tich 6n cua do tudi
d6. Tong tich 6n dugc tinh bang tong luong téng tich 6n tich
litly duge trong mdi ngay. Cong thirc tinh tong tich 6n hiru
hiéu (K) nhu sau:

K = x(t, — ty) 2)

trong d6: K: tong tich 6n hiru hi¢u (1a mot hang s6 nhiét do
¢6 hiéu qua cho su phat duc ctia mdi lodi con trung); ¢ : nhigt
dd moi truong; ¢ : nhiét do khoi diém phat duc; x: thoi gian
phat duc; ¢z, va K: hang s0 khong doi.

Céac dac trung ciia FAW [16] dugc thé hién & bang 1.
Bang 1. S6 liéu dic trwng t, va K ciia FAW.

Giai doan Nhiét do K tirng giai Téng tich on
: phat duc (¢, doan (K) hiru hiéu (K)

Tring 15 38 38

Saunon1 14 37 75

Saunon2 14 20 95

Saunon3 14 23 118

Saunon4 14 24 142

Saunon5 14 40 182

Saunon6 14 51 233

Nhong 13 114 347

Khi tich liiy mdi ngay dat ngudng 16n hon hoic bing
cac gia tri da cho nhu ¢ bang 1, m6 hinh sé dua ra du doan
d6 1a thoi diém ro cua giai doan sau twong tmg theo phuong
phap GDD. Chung t6i dua ra mét vi du don gian, khi tich
Ity hom trude 1a 85, K tich lily hdm nay dat 100. Vay mo
hinh s& dua ra thong bio hom nay la thoi diém rd sau non 2
(d6i chiéu bang 1) theo dung nhu ly thuyét tong tich 6n da
dugc gidi thi¢u & trén. Trong mo hinh nay, di li¢u thoi gian
r0 cua FAW truong thanh dugc cap nhat lién tuc dua vao
viéc bay pheromone ctia chuyén gia va dit liéu d6 chi duogc
phuc vu tinh do tudi ro tiép theo trong mot vong doi.

40
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Trong md hinh nay, bdy pheromone dé bay siu trudng
thanh r6 nham xac dinh thoi gian truéng thanh ro c6 thé
duoc sir dung két hop. Dé tdi wu, biy khuyén nghi dugc
treo vao ngay bat dau gieo trong. Do d6, mo hinh s& ty dong
tinh du bao tudi sau gia dinh ngay gieo trong 1a ngay truong
thanh ro.

Bén canh dua ra du bdo, md hinh c6 thé tinh toan dugc
canh bao dua vao viéc két hop tudi sau va tudi cdy. Cu thé,
chung t6i dya trén co s& vong doi cua sdu gom cac giai
doan: truong thanh, tring, sdu non 1, sdu non 2, sdu non 3,
sau non 4, sau non 5, sdu non 6 va nhong. Chu trinh phat
trién cia cay ng6 dugc xem la gém cac giai doan: cay non,
cdy con va cdy truong thanh. Mirc d6 nguy hiém khi cac giai
doan cay ngd két hop bi in boi cac giai doan sau s& co két
qua nhu ¢ bang 2.

M6 hinh téng quan hé théng dé xuit dugc thé hién 6
hinh 1, gdm:

1) Cong cu tinh toan tu dong (cong cu 1): Cong cu nay
cai dat trén nén web phuong phap dy bao da ban trong cong
thuc (2).

2) Cong cu quan ly dir liéu (cong cu 2): Cong cu dugc cai
dat trén nén tang web gitp sb hoa viéc quan 1y bao cdo néng
nghi¢p, du bao, canh bao va nguoi dung. Dir li¢u nay duoc
hé théng luu lai dé phuc vu
cac nghién ctru khoa hoc dir
lidu tiép theo v& FAW va
quan ly FAW.

3) Dich vu theo doi qua
mobile (cong cu 3): Cong
cu nay duogc cai dit trén nén

v 8

. K

Dt liéu khao sat tir
rudng va siu keo

tang mobile va cho phép
néng dan theo doi du bdo,
canh bao dich FAW tuy vi
tri dia ly.

4) Dir lieu khao sat
ddng rudng cho tudi sau va Web admin
tudi cdy: Chuyén gia nong
nghi¢p s€ nhap cac thong tin !
nay cho hé thdng théng qua
cong cu 2 (quan ly dir li¢u).

5) Dit li¢u thoi tiét: mdi
ngay, cong cu 1 (tu dong

KHOA
&CONGHN%CI:-IE

66(3) 3.2024

. MS& hinh tinh
todn tiy djng

Bang 2. Mtrc d6 nguy hiém ctia FAW véi cay ngo.

Caynon Caycon Cay truwéng thanh
Truong thanh  Muc 1 Murc 1 Murc 1
Trung Muc 1 Mirc 1 Mtrc 1
Sau non 1 Muc 1 Mirc 1 Mirc 1
Sau non 2 Mtrc 2 Muc 2 Muc 1
Sau non 3 Mirc 2 Muc 2 Muc 1
Sau non 4 Mtc 3 Mtc 3 Muc 1
Sau non 5 Murc 3 Mtrc 3 Mirc 1
Sau non 6 Mtrc 3 Mirc 3 Mirc 1
Nhong Muc 1 Muec 1 Muec 1

Mtrc @6 nguy hiém nhét Ia mire d6 3, mirc dd nhe nhét la mirc d6 1.

du bao canh bao) s& ty dong truy xuit va luu trir dit liéu
nay cho nhiing khu vuc gieo trong dwoc quan 1y. Nhoém
chung t6i str dung dit liéu thoi tiét dugc cép nhat tir: API
Visual Crossing (https://www.visualcrossing.com/) va API
OpenWeatherMap (https://openweathermap.org/).

Trong qua trinh thyc hién nghién ctru, OpenWeatherMap
cap nhat chinh sach va cit dir lidu tra vé trong ban mién phi
chi con du bao 5 ngay, do d6 méac dinh tinh toan hién tai cta
iFAWcast dung API Visual Crossing.

Tri thiic ndng nghiép

Tram thoi tiét iOT  API dy bdo thoi tist

Dit liéu thoi tiét

Ditliéu hé théng

\ mobile

Chuyén gia ndng
nghiép

)
)

Cé

Ngubi ndng dan

Hinh 1. Mé hinh téng quan hé théng.

M



Chung t6i cung cp dic ta va thiét ké trong viéc phat
trién 3 cong cu cua h¢ théng iFAWcast. H¢ théng dua trén
hai kénh dang dugc sir dung phd bién nhét 1a web app va
mobile (tng dung trén dién thoai) dé tién cho nguoi nong
dan d& dang theo ddi. Hé théng ctia chung toi s& phan quyén
chuyén gia va quan tri vién (admin) st dung web va nguoi
ndng dan s€ st dung dién thoai thong minh (hinh 2).
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Hinh 2. Biéu dé tdng quan ctia hé thdng phat trién trén nén tang web
va di dong.

@ Vi:suz?lliflzrg.d igm

A
T <XExtend=>

hinh si¥a du béo)

@ o B
' .
i
/
‘a0, ¥ba béo du
oc, tim kiém d bao
béo

Hinh 3. Biéu db tdng quan thé hién méi quan hé giira cac ca sir dung
danh cho chuyén gia.
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Hinh 3 1a cac biéu do thé hién mdi quan hé giira cac ca
sir dung, thiét ké so d6 nay la budc tat yéu dé xay dung
hé thdng trong cong nghé phan mém. Sau budc dic ta tinh
nang nhu trén, ching toi thiét ké giao dién ciia cac cong cu
nhu quan 1y bao cdo (hinh 4) va quan ly du béo (hinh 5).
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Hinh 4. Giao dién “quan ly bao cao” ctia chuyén gia.
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Hinh 5. Giao dién “quan ly dw bao” ctuia chuyén gia.
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Hinh 6. M6 hinh téng quan chirc nang phuc vu ngwdi néng dan.
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Nhu da mo6 ta ¢ hinh 6, nguoi dung di dong (ngudi nong
dan) co6 thé dang ky, dang nhdp va quan ly tai khoan cua
minh dé theo ddi cac thong tin vé trinh trang FAW theo dia
diém ma minh trong ngo.
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Hinh 7. Giao dién dw bao FAW dén ngwoi ding.

Gial doan &u tring

Giai dogn 1: Khong nguy hidm

Giol doan 2 bdt ddu t 5-7 ngay tdi
Khuydn ngh

Gial dogn 11a
Ciai doan 1 KReng nguy hidm
Gial dogn 2 bdt dSu ti 5-7 ngay tai

Hinh 7 cho thiy giao dién than thién voi ngudi dung, cho
phép ngudi nong dan dé dang tiép can du bao va canh bao
lién quan dén khu vyc trong ngd ctia minh.

4. Két qua va ban luan

Vi dit liéu cho du bao cua ching t6i ¢6 chénh Iéch nhiét
d6 véi thyc té va do tap tinh di cu dac trung cia FAW nén
v6i mdi 1an co bao cdo méi cua chuyén gia nong nghiép,
chung t6i thuc hién chay lai di 1iéu mot 1an dé dam bao tinh
chinh xdac, tranh treong hop khit dir ligu.
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Két qua du doan cho xa Trung Kién, huyén Yén Lac, tinh Vinh
Phiic vao thang 9/2020 va d6i chiéu v6i béo céo ctia chuyén gia nong
nghiép dugc thé hién & cac bang 3-7: 3/9/2020 1a ngay truong thanh
10 (bang 3); 9/9/2020 1a ngay sau tudi 1 19, do két qua nay tring voi
két qua khao sat nén khong co su chénh léch so véi s6 lidu du doan
0 bang 3; 16/9/2020 1a ngay sau tuoi 3 o (bang 4); 23/9/2020 la
ngay sau non tudi 2 rd (bang 5); 30/9/2020 la ngay sau non tudi 5 rd
(bang 6); 7/10/2020 va 14/10/2020 la ngay sau tudi 6 10 (bang 7).

Bang 3. Thwc hién yéu cau (1).

Thoi gian Du doan Thue té

3/9/2020 Trudng thanh ro
9/9/2020 Saunontudi 1 r6  SAu non tudi 1 ro
16/9/2020 Saunontudi 516  Saunon tudi 3 rd
23/9/2020 Nhong 1o S&u non tudi 2 o
30/9/2020 Tring 1 Sau non tudi 3, 6 o

Bang 4. Thwc hién yéu cau (3).

Thoi gian Du doan

Thue té

16/9/2020 Sau non tudi 3 o
23/9/2020 Saunon tudi 616  Sau non tudi 2 1o
26/9/2020 Nhong 1o

30/9/2020 Séu non tudi 5, 6 1o
3/10/2020 Trudng thanh

Bang 5. Thwc hién yéu cau (4).

Thoi gian Dy dozn Thue té

23/9/2020 Sau non tudi 2 1o
29/9/2020 Sau non tudi 5 1o

30/9/2020 Séu non tudi 5, 6 1o
2/10/2020 Séau non tudi 6 1o

7/10/2020 Sau non tudi 6 1o
5/10/2020 Nhong

14/10/2020 Truéng thanh Sau non tudi 6

Bang 6. Thwc hién yéu cau (5).

Thoi gian Dy do4n Thue té
30/9/2020 Sau non tudi 5 o
3/10/2020 Sau tudi 6 1o

6/10/2020 Nhong

7/10/2020 Sau non tudi 6 1o
14/10/2020 Sau non tudi 6 1o
16/10/2020 Truéng thanh

Bang 7. Thwc hién yéu cau (6).

Thoi gian Du doan Thuc té
07/10/2020 Séu non tudi 6 o
11/10/2020 Nhong
14/10/2020 Séu non tudi 6 1o
23/10/2020 Truéng thanh
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Két qua nghién ctru cho thay, md hinh ching t6i dé xudt co thé tin
cay duogc. Vi han ché do tap tinh di cu cua loai nén hé théng du bao da
dat mot s6 két qua bude dau. Két qua duoc chuyén gia nong nghiép vé
sau bénh danh gia t0t va sai sb c6 thé chép nhan duge. Vi dit liéu cua
ching t6i c6 chay lai cho cac diém theo cac két qua khao sat dé dbi
chiéu, cap nhat lai két qua tang tinh xac thyc ciia mo hinh. Tuy nhién,
viéc nay dugc thuc hién sau khi da ra khéi khu vuc khéo sat nén gay ra
cac 0 tréng dit liéu thyc té ¢ cac bang 4-7.

H¢ thong d4 van hanh thanh cong, ¢6 két qua mo hinh trén nén ting
web danh cho quan tri vién va chuyén gia nhu ¢ hinh 4, 5 va co két qua
trén dién thoai phuc vu cho nguoi néng dan nhu ¢ hinh 7.

Ca hai cong cu (web va di dong) cua ching toi déu dam bao: i)
Hoat dong hiéu qua: yéu cau thoi gian phan hoi nhanh, s dung tai
nguyén toi wu; i) Tuong thich: tng dung cta quan tri vién chay tot
trén céc trinh duyét web app, img dung ngudi dung chay tot trén cac
thiét bi di dong; iii) Tinh kha dung: dap ung dugc nhu clu sur dung;
giao dién dé thao tac, dé hoc; iv) Tinh tin cdy: luon san sang sir dung.
Thoi gian giira cac lan xay ra sw ¢b gian doan hoat dong cua img dung
thip; v) An toan thong tin: tmg dung duoc dam bao tinh bao mat, toan
ven va xac thue.

Nhu két qua 6 bang 2, do chinh xdc md hinh cta ching toi van
chua dat tuyét doi. Nguyén nhan 16n nhat ¢ 1& do chiing t6i sir dung hé
thong API du bao thoi tiét (OpenWeatherMap va Visual Crossing) chi
cép nhat dugc nhiét d9, do 4m cua tinh Vinh Phic kha chung chung,
chua cap nhat dugc thoi tiét cy thé chinh xac dia diém thyc nghiém la
xa Trung Kién. Ching t6i da chuan bj giai phap khac phuc nhugc diém
nay, d6 la bét kip su phat trién cta IoT, md hinh ctia ching t6i s& dugc
két ndi v6i céc tram cam tng nhiét do duoc lap dit tai cac dia diém cu
thé dua ra du bao sdu bénh. Khi d6 s& nhan duoc két qua cai thién hon.
Bén canh su dung dit li¢u nhiét d9, mo hinh chiing toi du kién mo rong
v6i céc thong s6 moi truong khac, tac dong dén sinh truong cia FAW
nhu d6 4m, mua [17] dé m6 hinh dang tin cdy hon.

Hién nay, FAW khong chi tan phd manh mé trén vat chﬁ ngo, no
con tin cong trén cac cdy co tim quan trong khac nhu lua mién, bong,
lua, ke, dau phong, co linh lang. Vi vay hé thong ma ching toi dé xuat
khong chi ¢ thé ap dung trén cdy ngd ma con p dung trén nhiéu loai
cdy khac.

5. Két luan

V6i myc tiéu xdy dung mot hé thong thu thap dir lidu vé FAW va
thoi tiét dé tinh toan thoi diém phat trién manh cia FAW tren cdy ngo
mot hé thdng gom giao dién web cho chuyén gia, phin mém trén thiét
bi di dong cho nguoi dung va hé quan tri co so dit li¢u trén may chu da
duoc phat trién thanh cong. Két qua tinh toan dy bo duoc kiém chimg
voi dit liéu thu thap thyc té ngoai dong rudng cho thay tinh tin cdy ciia
hé théng Thong tin canh bio nay giiip nguoi néng dan chu dong phun
thudc phong trir ding thoi diém thay vi phun tran lan, gdy anh hudng
moi trudng song cling nhu giam chi phi san xuat Vi su duy tri ctia cac
trung tAm khuyén nong, bao vé thuc vat ca tat ca céc tinh, thanh phd
thi viéc mo rong sé rat thudn loi. Tuy nhién, day cling 12 han ché cia hé
thong khi phai phu thudc vao chuyén gia hay kinh nghiém ciia ngudi
dan. Néu tu dong hoa dugc qua trinh thu thap dir liéu nay hé théng s€
hoat dong t6t hon.
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Hé théng da dugc cung cdp sir dung cho ngudi dung trén google
play tai dia chi https://play.google.com/store/apps/details?id=com.
ifawcast&pli=1 va cho chuyén gia tai dia chi: http://35.241.127.11:8080/.
Trong thoi gian t6i v6i sy tham gia cia nhidu chuyén gia va nguoi
dung, két qua tinh todn s& duoc ting cuong vé do chinh xc ciing nhu
m¢ rong khu vue canh bio cho hé thong. Ngoai ra, trong tuong lai
chung i s& tiép tuc phat trién thém cac mo dun thu thap dit liéu tu
dong vé s6 luong FAW truong thanh qua by ty dong dém, md dun thu
thap dit liéu tiéu khi hau tai khu vuc theo doi. Day s la nhitng thong tin
quan trong nang cao do chinh xéc canh bao ciia hé théng.

LGOI CAM ON

Nghién ctru nay dugc tai trg l?(')ri Tru(mg bai hoc Cong nghé, Pai
hoc Quoc gia Ha N¢i thong qua dé tai ma s6 CN21.29. Céc tac gia xin
chan thanh cam on.
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