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ABSTRACT

Blast disease is caused by the Pyricularia oryzae fungus and has been
recorded in more than 80 rice-producing countries around the world, and
the disease is progressively more complex, causing many difficulties for
farmers. From previous studies on rice blast disease, six important factors
including rice variety, density, temperature, moisture, leaf color (protein),
and lesion status have been found to have significant influence on the
pathogenesis of diseases. Today, with the rapid development of internet
networks, mobile devices, etc., most of the farmers own mobile phones. In
this study, the content-based of recommender method is used to build the
mobile application “BLASTREC” that supports farmers in blast prevention.
The software BLASTREC functions Android operating system based on two
Naive Bayes and Decision Tree classification algorithms. Experimental
results show that the accuracy of two algorithms is more than 90%. The
experiment data on blast in Trung An area, Thot Not district, Can Tho city
combines with agricultural experts’ opinion to provide farmers with
appropriate treatment.

TOM TAT

Bénh dao on do ndam Pyricularia oryzae gdy ra va da dwoc ghi nhan ¢ 80
quéc gia c6 trong hia trén thé &idi va bénh dang c6 su chuyén bién ngdy
cang phikc tap hon, gdy ra nhiéu khé khan cho ngwoi néng dan. Tir nhitng
nghién citu vé bénh dao én trude ddy, nguoi ta di phat hién dwoc 6 yéu to
quan trong anh huong dén viéc phong tri bénh: giong hia, mdt do sa, nhiét
dd, dé am, mau ld (@9 dam), tinh trang vét bénh. Ngay nay, voi sw phat trién
nhanh chong cia mang ludi internet, cdc thiét bi di déng,... da phan nguoi
néng dan déu s¢ hitu cho dién thogi di déng. Trong nghién ciru ndy, dé hé
trg cho nguwoi nong ddn chon lya phuwong phap phong trie bénh dao on,
phirong phép goi ¥ dua trén néi dung dwoc sir dung dé xdy dung iing dung
trén dién thogi di dong “BLASTRec”. Ung dung BLASTRec hoat dong trén
hé diéu hanh android dira trén hai gidi thudt phan 16p Naive bayes va cdy
quyét dinh (Decision Tree). Két qua thwe nghiém cho thay viéc phdan op ciia
hai gidi thudt c6 do chinh la trén 90%. Thuc nghiém duoc thuc hién dua trén
tdp dir liéu thu thap vé bénh dao 6n tai dia ban Trung An, qudn Thét Nét,
thanh phé Can Tho két hop véi ¥ kién chuyén gia néng nghiép dé dwa ra cho
nguwoi néng dan cac giai phdp diéu tri phit hop.

Trich dan: Tran Nguyén Minh Thu, Nguyén Thi Thanh Lan va Nguyén Hoang Man, 2017. Ung dung giai
thuat goi y dya trén ndi dung ho trg néng dan phong trir bénh dao 6n. Tap chi Khoa hoc Truong
Pai hoc Can Tho. SO chuyén dé: Cong ngh¢ thong tin: 164-170.
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1 GIOI THIEU

Bénh dao 6n di xuat hién & tit ca cac qubc gia
tréng laa nhu: Trung Quéc, Nhat Ban, Philippines,
An Do, Thai Lan, Viét Nam (Nguyén Vin Vién va
ctv., 2013)... Bénh xay ra & khoang 85 qudc gia
trén thé gioi. Su xudt hién dau tién dugc biét dén
ctia n6 1a vao nam 1637 ¢ Trung Quéc (G-L.Wang
and B. Valent, 2009). Bénh dao 6n c6 tinh huy diét
cao ddi voi lua gao ¢ ving dat 6n d6i va 4 nhiét doi
Chau A, va lua nuong & ving A Chau nhiét doi,
My La Tinh va Chau Phi. Bénh dao 6n c6 mat ¢
cic vung trong lua khap Viét Nam va gay nhiéu
thiét hai ciing nhu tén kém cho ngudi nong dén,
day 1a mot trong nhirmg bénh nghiém trong & Ddng
bang séng Ciru Long. Néu ba con nong dan khong
phat hi¢n som va phong trj kip thoi thi dan dén
bénh ning 1am mét tring ning sut. Theo udc tinh
cua FAOQ, thiét hai do bénh dao 6n gdy ra lam giam
nang suét lba trung binh tr 0,7 — 17,5%, nhitng noi
thiét hai ning c6 thé lam giam dén 80% (Nguyén
Thi Phong Lan va ctv., 2012; Bonman et al., 1986).
Theo nghién curu cta tac gia Alvin R. Malicdem et
al. (2015), thiét hai tir 5-10%, 8% va 14% dugc ghi
nhan lan lugt & An DO (1960-1961), Han Qudc
(gitta thap nién 1970), va & Trung Qubc (1980-
1981). Pac biét, tai Philippines thiét hai nang suét
dao dong tur 50-85% da dugc bdo cdo (Alvin R.
Malicdem et al., 2015). Tién trinh cua bénh thay
ddi & cac vi tri va thoi diém khac nhau, phu thudce
chi yéu vao diéu kién thoi tiét. Do d6, du bao dich
bénh 13 can thiét néu nguoi trong phai ngin nglra
ton thit ning sudt nghiém trong do bénh. Céc
nghién ciru trén thé gidi hién tai tap trung vao viéc
du doéan sy bung phat cua bénh dao 6n thong qua
viéc st dung md hinh may hoc vecto hd trg
(SVM), mang no ron nhan tao (ANN),... (Alvin R.
Malicdem et al., 2015).

Tai Viét Nam, cac phuong phap phong trir bénh
dao 6n hién nay dugc trién khai dén nguoi nong
dan thong qua cac chi cuc bao vé thuc vat, cac
trang web cia S& Nong nghiép hay cac Chi Cuc
Bao v¢ Thuc vat, cac chuong trinh khuyén nong.
Tuy nhién, thyc té thi cac chuong trinh khuyén
néng ciing chi ¢ thé huéng dan ngudi néng dan
mot vai trudng hop cu thé. Nguodi nong dan chu
yéu chon theo su gidi thiéu ciia nguoi ban thude
bao vé thuc vat ma khong theo dung tinh trang
bénh thyc té gay tén nhiéu tién bac va cong sirc.

Vi vay, viéc ap dung cong nghé noi chung va
cong nghé thong tin noi riéng nham giam bot ganh
ning cho ba con ndng din trong san xuit lua va
giup ho lua chon nhiing giai phap phu hgp cho viéc
phong trir bénh dao 6n 1a mot viéc lam rat can
thiét. Hién nay, dién thoai thong minh dugc ban
rong rai trén thi truong véi gia kha ré. Moi ngudi
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noéng dan da phan déu trang bi mot chiéc dién
thoai. Vi su tién lgi do cung véi su can thiét cta
viéc gitp ngudi nong dan phong trir bénh dao 6n
hiéu qua, hé théng goi ¥ phong trir bénh Pao 6n
trén thiét bi di dong- BLASTRec dugc dé xuat.

Theo Adomavicius va Tuzhilin (2005), hé

thdng goi ¥ c6 tng dung rat da dang trong thyc té,
gitip nguoi dung gidi quyét van dé qua tai thong tin
va cung cép cho ho nhitng goi y dwoc ca nhan hoa
vé cac san pham va dich vu. Do d¢, viéc ing dung
hé théng goi ¥ trong cac hé théng thong tin, dic
biét 1a hé théng thong tin voi co s¢ di li€u 16n,
mang lai nhiéu loi ich cho ca ngudi ding 13n hé
théng. Theo Balabanovic va Shoham (1997), hé
thdng goi ¥ thuong dugc chia ra thanh ba loai dwa
trén cach ma cac goi v duoc tao ra: (1) goi y dua
trén ndi dung: nguoi dung dugc goi y nhitng muc
d li¢u tuong ty véi nhitng myc dit liéu ma chinh
ho thich trong qué khtr; (2) goi y dua trén loc cong
tac: nguoi dung dugc goi y nhitng myc dit liéu ma
nhitng ngudi ding khic (c6 cung thi hiéu va s¢
thich) thich trong qua khu; (3) goi ¥ hdn hop: két
hop hai phuong phép trén. Ung dung BLASTRec
duoc x4y dung dua trén phuong phap goi y theo
ndi dung.
Bai bio nay bao gébm 5 phan. Phin mét, sy can
thiét ciia bénh dao 6n va hé thong goi ¥ dua trén
ndi dung dugc gidi thidu. Phan hai, cac ung dung
cong nghé thong tin dbi voi bénh dao 6n duoc phan
tich va danh gid. Cac phuong phap xay dung h¢
théng goi ¥ dua trén ndi dung cho tng dung
BLASTRec duoc gidi thiéu chi tiét. Phan bon, tmg
dung BLASTRec duoc trinh bay va phan cudi
chung t6i s& trinh bay két luan cua nghién ctru.

2 UNG DUNG CONG NGHE THONG TIN
POI VOI BENH PAO ON LUA

Céc nha nghién ctru trén thé giéi & mién Béc
Philippines hién tai tap trung vao viéc du doan su
bung nd cua bénh dao 6n thong qua viée s dung
mo hinh may hoc vecto hd trg (SVM) va mang no
ron nhan tao (ANN) v6i d6 chinh xac trén 90%.
Mo hinh nay st dung 4 thudc tinh quan trong la
lwong mua, nhiét do i thiéu, nhiét do ti da va do
4m. Két qua du doan mé hinh SVM cung cép du
doan chinh xac hon ANN véi MSE trung binh cua
0,2374 va R2 (hé s twong quan) cia 0,7758 nao tot
hon nhiéu so véi md hinh ANN (Alvin R.
Malicdem et al., 2015). Nghién ctru nay chi la mé
hinh du bao chua cé phuong phap hd trg phong trix
bénh dao on.

Ngoai ra, theo nghién ctru vé mé hinh méay hoc
nhu mé hinh da hdi quy (REG), may hoc vecto
(SVM), mang no ron lan truyén nguoc (BPNN),
mang ludi noron hdi quy téng quat (GRNN) & mot
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sO trudng hop nghién ctru du doan vé bénh dao 6n.
Véi 6 thuge tinh quan trong nhu: nhiét d (Min —
Max), d6 4m tuong dbi (Min — Max), luong mua
va ngay mua mdi tudn duoc ghi lai hang ngay. Két
qua dy doan mo6 hinh REG, BPNN, GRNN: %
MAE tuong Gng 14 77,54; 66,11; 58,26 va hé sb
trung binh tuong quan r 0,48; 0,56, 0,66.
Phuong phép dya vao SVM thyc hién tét hon ca ba
cach tiép can trén khi sir dung chi s6 % MAE dén
44,12 va r = 0,74 (Rakesh Kaundal et al, 2007).
Tuy nhién, khong c6 cong cu du bdo bénh truc
tuyén ciing nhu khong c6 tiém ning huéng din
nong dan va cac nha nghién clru xay dung cac
chién luge khac nhau dé kiém soat bénh thuc vat
mot cach hiéu qua bang cach du bao kip thoi su
xudt hién ctia bénh. Nghién ciru nay chi 1a mé hinh
dy bao chua c6 phuong phap ho trg phong trir bénh
dao oOn.

Hién nay, c6 nhitng trang web hd trg phong trir
bénh trén laa c6 thé ké dén nhu: Tin tic nong
nghiép', Cuc Bao vé Thyc vat’, hd trg nong
nghiép?,.... Nhimng trang web niy cung cép nhiing
tin tirc thong tin vé bénh dich hai hd tro ba con
phong va diéu tri dich bénh mét cach chung chung
chua c6 phuong phap cu thé cho ba con nong déan.

V& mit nghién ctru hién nay da mot sb dé tai
nghién ctru tng dung céng nghé thong tin vao nong
nghiép nhu d& tai: Hé théng so mau 1a laa trén thiét
bi di dong, sir dung giai thuat K lang giéng cho do
chinh xdc twong ung 1a 92% (Huynh Xuan Hiép va
ctv., 2014); Tuong quan giita cac yéu té anh huong
dén bénh dao 6n laa nham phuc vu cong tac du bao
dich hai bang hé thong thong tin dia 1y (GIS) tai
huyén Chau Thanh, tinh An Giang ( D6 Thanh
Nghi va Lé Thanh Van, 2012); Giai phap nhan
dang bénh trén lua tir thiét bi di dong théng minh
(Nguyen Htru Hoa va ctv., 2016). Tuy nhién, chua
c6 d& tai nao hd tro nguoi dan phong trir bénh dao
on trén lua. Do dé, can xdy dung mot hé thdng goi
¥ dua trén ndi dung nham gitp d& nguoi néng dan
tim dugc phuong phéap phu hop voi bénh hai lua.

3 XAY DUNG HE THONG GQI Y DUA
TREN NQI DUNG CHO UNG DUNG
BLASTREC

3.1 Gi6i thiéu vé bénh dao 6n

Bénh dao 6n la mdt trong nhitng bénh gay hai
nhidu nhét trén cay laa. Khi dich chay 14 xay ra
trén dién rong thi sy thiét hai dén nang suit va san
luong thé hién rd rét va thiét hai nghiém trong dén
kinh té. Bénh c6 thé gay hai trén c6 14 nén goi 1a

1 http://wwwtintucnongnghiep.com
2 http://ppd.gov.vn
3 http://hotronongnghiep.com/vn/)
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thdi ¢b 14, hodc gay hai trén ) boéng nén dugc goi
1a théi ¢b bong 1am 1ép hat; doi khi bénh c6 thé gay
lem v6 hat lua (Tran Thi Thu Thay va cv., 2005;
Bui Cach Tuyén va L& Cao Luong, 2013; Prem
Bahadur Magar etal., 2015)

N hanh gie

Hinh 1: Dau hi¢u ciia bénh dao on trén cac bo
phén cua cay laa

Trén ma: vét bénh trén 14 ma lac du hinh bau
duc nhd sau thanh hinh thoi nhé hodc dang tuong
ty hinh thoi (hinh mit én), ¢c6 mau nau hodc mau
nau vang. Khi bénh ning, timg dam bénh ké tiép
nhau 1am cho cay ma kho héo hoac chét. Trén la:
ddc diém cua vét bénh co thé thay doi theo tudi
cy, diéu kién thoi tiét va tinh nhiém cua giéng:

Vét bénh ban dau chi 1a vét chAm kim nho mau
nu hay chi 13 nhimg ddm ung nuée nho, mau xam
xanh. Vét bénh sau d6 lan ra, tao thanh vét bénh to,
hinh thoi (mat ¢n), mau nau nhat, c¢6 khi xung
quanh xuit hién quing mau vang nau, phan giita
vét bénh ¢6 mau tro xam. Kich thudc vét bénh (1-
1,5 cm x 0,3-0,5 cm). Trong diéu kién dm wdt,
duoc bon dam nhiéu, cac giéng nhiém s& xuit hién
vét bénh cép tinh hinh tron hay hinh bau duc, niu
xanh tai do dai va bao tir ndm phat trién manh trén
d6, dang tham nuéc vé sau ciing chuyén thanh
dang man tinh dién hinh.

Vét bénh 1a nhiing dém nau nho co6 kich thude
bang dau kim dén 1-2 cm. O céc gidng khang vira,
Vet bénh c6 hinh tron hay trimg, tim sang tring
vién nau, kich thude khoang 2-3 mm. Tuy thudc
vao mirc 49 khang bénh cua timg gidng lia ma vét
bénh c6 cac kich thuéc khac nhau. Nhiém ning va
sém lua c6 thé bi lun, nhiéu vét bénh trén 14 lién
Kkét lai gdy chay 14. Khi bi nhiém bénh, cc bo phan
trén cdy laa nhu dbt than, co gié, nhanh gié s& co
mau nau sim dén den. Khi gap khi hau am uét, vét
bénh udt va ¢6 moc xam xanh. Khi troi kho, vét
bénh bi nhan lai. Bénh lam gdy than, gdy gié, 1ép
hat hay giam trong lu:ong hat

Hinh 2: Minh hoa triéu chirng ciia bénh dao 6n
trén cay lua
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— Bénh xuat hién trén hat hinh dom tron, vién
nau, tdm mau xam trang, duong kinh 1-2 mm

(Huynh Nguyét Anh va ctv., 2008).

Trong do, thang danh gia cAp bénh dao 6n theo
nguon IRRI- 2014 dugc mo ta nhu sau:

Bang 1: Thang danh gia cip bénh dao én
Cap bénh MJ ta vét bénh

Danh gia

0 Khéng c¢6 vét bénh trén 14 Rat khang
1 C6 cham mau nau li ti nhu Khén

dAu kim g
5 Vét bénh nho, hoi kéo dai

1-2 mm, c6 vién ndu

Vét bénh giéng nhu cép 2,

3 nhung vdi 0 lugng dang  Hoi khang
ké trén cac l4

Vét bénh dién hinh, hinh

4 elip, dai 3 cm hodc dai hon,
tac hai <4% dién tich 1a

5 Vét bénh dién hinh, tac hai Hoi nhidm
4-10% dién tich la

6 Vét bénh dién hinh, tac hai Nhidm
11-25% dién tich 14

7 Vét bénh dién hinh, tac hai
26-50% dién tich la
Vét bénh dién hinh, taic hai [z, . .x

8 Rat nhiem

51-75% dién tich 14

3.2 Giéi thiéu cac phwong phap phong trir
bénh

Hién nay, bién phap hoa hoc duoc st dung phd
bién trong viéc phong trir bénh dao 6n vi cho hiéu
qua nhanh, d& st dung. Tuy nhién, néu sir dung
khong dang, khong hop 1y, st dung lau dai sé gay
anh huong xau t6i moi truong, tang kha ning hinh
thanh tinh khang thudc cua sau bénh, tiéu diét thién
dich, pha v& can bang sinh thai, gdy nhiéu dich hai
moi. Bién phap phong trir dich hai tong hop IPM
(Integrated Pest Management) dugc xem la bién
phap chinh trong kiém soat dich hai. Chon giéng
t6t s& khang bénh khir 13n tap hat o trude khi gieo.
Dung bién phap sa hang, bon phén can dbi N-P-K,
khong bon thira phan dam, nén bon phan dam theo
nhu ciu cay lta. Sau mua thu hoach, cay vui rom
ra dé tra lai ngudn hitu co cho dat dong thoi diét
dugc mam bénh, han ché d6t rom vi bién phap nay
chi tra lai mot s6 chat khoang c6 trong tro, dat dan
dan kém mau md, mau suy kiét. Vé sinh ddng
rudng bé‘mg cach thu gom, tiéu diét lta ray, co dai
moc ven b 1a noi luu tdn va lay lan mam bénh sau
nay. Gilt muc nudc day du thuong xuyén trén mat
rudng tiy theo nhu cau nuéc theo timg giai doan
cua cdy laa, tranh dé rudng kho nudc khi bénh
chay 14 xay ra. Nong dan can thim ddng thudng
xuyén, phat hién kip thoi khi bénh méi xuét hién
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(Nguyén Vin Pinh, 2004). Vi vay, dé phong trir
hiéu qué phai diéu tra, phat hién theo ddi phan tich
cac didu kién lién quan t6i su phat sinh cua bénh
nhu thoi tiét, gibng lua,... Ap dung bién phap
phong trir bénh dao 6n trén cay lta phy thudc vao
loai gidng (gidng d6 c6 khang bénh — nhiém bénh),
mat do sa (sa day: khi sa >= 20kg/1000m” hay sa
thua), nhi¢t d6 moi truong (cao — thip), do 4m
khong khi, mau 14 (d¢ dam) va tinh trang vét bénh
(Alvin R. Malicdem et al., 2015; Tran Cao bgé,
2016). Cac truong hop vé bénh dao on dé dua ra
phuong phap phong trir bénh trén cdy lua bao gdm:

— Cac giéng laa c6 tinh nhiém véi mat do sa
khac nhau nhu: sa day va sa thua. Trong qua trinh
tréng trot thi co xuét hién su chénh léch gilta cac
tinh trang nhu: nhiét do (cao-thip), d6 am (cao-
thap), mau 14 (d6 dam thira-thiéu) va céc tinh trang
vét bénh déu c6 anh huong dén viéc dua ra nhiing
phuong phap phu hop phong tri cho cdy lua khac
nhau.

- Cac giéng khang dao 6n ciing c6 cac thudge
tinh twong tu giong nhiém nhu: mat do sa, nhiét do,
do am, mau 14 va cac tinh trang vét bénh déu co
tam anh hudng quan trong dén viéc dua ra du doan
chinh xac cho phuong phép phong trir phu hop.

3.3 Giéi thi¢u vé tap dir liéu

Dir liéu thu thap tai dia ban Trung An, quén
Thét Nét, thanh phd Can Tho. Tép dir liéu ban dau
duoc thu thap voi nhiéu thudc tinh khac nhau nhu:
kinh do, vi do, giéng lba, mat d6 sa, nhiét do, do
am,... Sau khi phan tich dir liéu, loai bé nhiing
thudc tinh du thira, thudc tinh nhiéu, thu thap y
kién tir cac chuyén gia, cac gido trinh va bai bao
khoa hoc ¢ lién quan dén bénh dao 6n thi tong
hop dugc 6 thudc tinh dy bao quan trong:

—  Gibng lta (giéng nhiém va giéng khang)
Mat d¢ sa (sa day va sa thua) (kg/ha)
Nhiét d6 (cao hay thap) (d6 C)

D06 am (cao hay thip) (%)

Mau 14 (46 dam cua lGa - thira dam hay
khong thira dam).

— Tinh trang vét bénh

Dua vao gia tri cua cac thudc tinh nay, nghién
ciru duoc hd tro trong viéc gan nhin cic phuong
phéap phong va tri bénh dao 6n trén tap dir liéu bdi
chuyén gia néng nghiép. DIt liéu c6 4.735 dong vei
cac thugc tinh can thiét dé xac dinh phuong phap
phong trir: gidng laa, mat do sa, nhi¢t do, do am,
mau la (49 dam cuia lua), tinh trang vét bénh. Sau
day 1a mot vi du vé 8 truong hop cu thé trong tap
dir liéu dugce str dung nghién ctru.
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Béang 2: Thong tin dir liéu nghién ctru
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Giong lua Mat_do_sa Nhiet_do Po_am Mau_la Tinh_trang benh PP
OM1490 18 30 83 5 1 7
VD20 18 28 82 5 3 9
VD95-20 23 27 91 4 1 12
OM2395 16 25 90 4 4 24
IR64 20 29 83 4 5 27
IR64 19 30 85 4 2 29
OM3240 12 25 90 4 3 30
OM2517 18 29 91 4 4 31

3.4 Goiy dwa trén ndi dung cho wng dung
BLASTRec

He¢ théng goi ¥ dua trén ndi dung chu yéu dua
vao dic diém cua cac muc dit liéu, & day muc dir
liéu 1a cac phuong phap phong trir, va cac thudc
tinh cia mot muc dir li€u chinh 1a 6 thudc tinh anh
huong dén viéc xac dinh phuong phap phong trir:
gidng laa, mat do xa, nhiét d6, do 4m, mau 14, tinh
trang vét bénh. Trong nghién ciru ndy, ching toi st
dung phuong phap phéan 16p Bayes tho ngay va cay
quyét dinh dé cai dat cho img dung BLASTRec
cling nhu danh gia hiéu qua cua ing dung (Hinh 3).
Nguoi dung thong qua dién thoai ciia minh sé cung
cép cac thong tin can thiét, img dung s& ty dong
dua ra phuong phap phong trir bénh dao 6n phu
hop véi thong tin ngudi nong dan di cung cap.
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Hinh 3: Kién triic ciia h¢ thong

3.4.1 Xay dung vng dung BLASTRec sur dung
phwong phap Bayes tho ngdy (Naive Bayes)

Dé xé4c dinh phuong phap phong trir bénh dao
on trén cay Ia. Khi phan tich tap dir liéu thu dugc
ve bénh dugc quan sat nhu sau (Nguyen Van Vién
va ctv., 2013; Pham Van Kim, 2015):

Dir liéu liét ké gdbm céc thude tinh (giéng lua,
mau 4, tinh trang bénh).

P(B|A)P(A)

P(B)

Dit ligu lién tuc gom céc thudc tinh (mat do sa,
nhiét do, d0 am) dung ham mat d6 xac suat nén
tinh theo cong thirc sau:

P(AIB) =

+ Ham mat d6 xéac suat f(x)

F@) = e
xX) = e 20
\V2mo
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+ Standard deviation ¢

1 n
2 _ 02
DI
i=1
+ Mean p
#—;in
i=1

Tuy nhién, mién gia tri cua cac thudc tinh c6 do
chénh 1éch kha cao vi dé dam bao su chénh léch
trong murc cho phép tién hanh chuan hoéa dit liéu vé
khoang [0,1]. Sau d6 tién hanh tinh xac suit cua
tung thude tinh nhu: giéng Iua, mat do sa, nhiét do,
d6 am, mau 14, tinh trang vét bénh. Luu v, cac dir
liéu dang lién tuc thi st dung ham mat d¢ xac suit.

new_val = (val — min)/{max — min)

Két qua kiém tra ciia giai thuat Naive Bayes

Tién hanh kiém tra d6 chinh x4c cua giai thuat
theo nghi thirc k-fold (10- Fold) va Hold-out, do
chinh xéc trung binh sau 10 1an 13p cta 10-fold 13
95,5% va hold-out 1a 85,7%. Hinh 4 1a biéu do thé
hién d¢ chinh x&c cua gidi thuat Bayes tho ngay
sau 10 1an lap.

Biéu d6 so sinh d9 chinh xdc cta giii thujt Naive Bayes

Acc %
100 1 _

90 7 M

80 17
70 17

80 7
10 -Fold

Hold-out

50 <) B

|

40 7]

30 7}
20 17

10 7

0 T
Lan1 2 3 4 s 6 7 B 9

10

Hinh 3: Biéu d so sanh d¢ chinh xac cia gii
thuit Naive Bayes

3.4.2 Xay dung iing dung BLASTRec sir dung
phuwong phap cdy quyét dinh (Decision Tree)

Dé xac dinh phuong phap phong trir bénh dao
on trén cay la. Khi phan tich tap dir liu thu dugc
v€ bénh dugc quan sat nhu sau:
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Dir ligu liét ké gom céac thude tinh (giéng lua,
mau 14, tinh trang bénh).

Dir liéu lién tuc gdm cac thudc tinh (mat do sa,
nhiét 49, d6 am): co nhieu nhanh d€ phan hoach.

Giai thuat hoc cay quyét dinh gdm 2 budce 16n:
Xay dung cdy (Top — down), cat nhanh (Bottom-
up) d¢ tranh hoc vet.

Keét qua kiém tra cta giai thuat Decision Tree:

Tién hanh kiém tra d6 chinh x4c cua giai thuat
theo nghi thirc k-fold (10- Fold) va Hold-out, do
chinh xac trung binh sau 10 lan lip cua 10-fold 1a
97% va hold-out 13 93,5%. Hinh 5 1a biéu d6 thé
hién d6 chinh x4c cua giai thuat cay quyét dinh so
sanh v6i giai thuat Bayes tho ngy sau 10 lan lap.
Trong hdu nhu cac lan lip thi d6 chinh x4c coa
phuong phap cdy quyét dinh t6t hon Bayes tho
ngay.

BIEU DO SO SANH PO CHINH XAC

Do chinh xac (%)

1 2 3 4 5 6 7 8 9

l M Decision Tree 87

88

23
92

‘ M Naive Bayes

Hinh 5: Biéu dd so sanh d¢ chinh xac cia giai
thuit Decision Tree va bayes tho ngay

4 UNG DUNG BLASTREC

Ung dung BLASTRec dugc xay dung trén hé
diéu hanh Android, ngudi nong dan chi can cung
cép 6 thong tin vé tinh trang bénh va diéu kién moi
truong: nhiét do, do am, mau 14, tinh trang vét
bénh, gidng lta (Hinh 6), hé théng s& dua ra
phuong phap phong trir bénh dao 6n mét cach cu
thé va tirc thoi (Hinh 7).

= BLASTRec 3

Nhap théng tin
Dura vao céc théng tin bén dudi d€ xdc dinh phuong phap
phong trir bénh dao 6n

nscas
E 21 Kgsm2
P
& 24 °c
o5 am
(©) 80 *
i b
)L 3 Info |
Tioh trang vt bean
2 1 Info |
Tan gising
f omM576

Hinh 6: Théng tin tinh trang bénh va diéu kién
moi treong
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BLASTRec

|

0M576

Mat do sa (Kg/m2):
24

80

Giong:
21
Nhiét dé: (oC)
Do am (%)
Maula: 3

Tinh trang vét bénh: 1

Vi cdc théng tin ma ban nhap & trén hé thong
dé xuat giai phép gidp ban nhu sau

>>

Can nglmg ngay viéc bon phan, duy tri
muc nudc trong ruéng. Tiép tuc quan sat
liia dé phong trir bénh dao 6n kip thoi.

Hinh 7: Phwong phap phong trir tw vin cho
nong dan

Dé danh gia hiéu qua cia hé thong, ching toi
tién hanh danh gid do chinh xac trén ca hai giai
thuat Bayes tho ngdy va cdy quyét dinh. Nghi thic
hold-out va 10-fold duoc st dung dé danh gia déu
cho d6 chinh xac cao. Tuy nhién, d6 chinh xac cta
nghi thirc Hold-out dbi véi giai thust Bayes tho
ngdy ciing nhu ciy quyét dinh twong dbi thip so
v6i phuong phap 10-fold. Pidu nay cho thiy anh
huéng ciia d6 16n tap dir liéu dé xay dung md hinh
1én d6 chinh xac ctia h¢ thong.

Do chinh xac

Giai thuat

10 Fold Holdout

Bayes tho ngéy 95,50% 85,70%

Cay quyét dinh 97,0% 93,5%
5 KET LUAN

Trong nghién ctru nay, hé théng goi y dya trén
ndi dung di ap dung thanh cong dé xdy dung hé
théng hd tro nguoi néng dan phong trir bénh dao
on - BLASTRec. BLASTRec gitup nguoi ndng dan
cung cép thong tin vé tinh trang bénh cua ruong lua
va dua ra phuong phdp phong trir goi y trong
khoang thoi gian ngan va phi hop véi tinh hudng
cu thé ciia nguoi nong dan dya trén nhiing dir liéu
thu thdp dugc cling nhu kinh nghiém cua chuyén
gia nong nghiép.

Tuy nhién, tap dir li€u chung t6i st dung chua
duoc da dang vung mién ma chi tap trung tai mot
don vi hanh chinh 13 huyén Trung An, quan Thét
Nét, thanh phé Cin Tho. Trong tuong lai, chuc
nang chup anh 14 lua dé du doan mau 14 (d6 dam)
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duoc st dung mang dén su tién loi va chinh xac
hon danh cho nguoi st dung.
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