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ABSTRACT

The Mekong Delta, often referred to as “Vietnam’s Rice Bowl”, is the biggest
rice producing region in Vietnam with the majority of its land area used for
cultivating paddy rice. However, the intensification of rice cultivation over
many years has produced more pests and diseases. The research is conducted
to monitor and support early warning of rice pests and diseases using
unmanned aerial vehicle (UAV) technology. The researcher did analyze the
relationship between the level of pest infestation and the values of Normalized
Difference Vegetation Index (NDVI), Normalized Difference Red Edge Index
(NDRE - Normalized Difference Red Edge Index), and field survey data. The
results show that there are 4 levels of pest infestations: heavy, medium, light
and no pest infection with a total infected area of 11.37 ha, in which heavy
infection is 2.1 ha, medium infection is 2.76 ha, light infection is 6.51ha and
no infection accounts for 12.33 ha. It shows that there is potential to apply
UAV technology in monitoring rice pests and diseases, which contributes to
improve the efficiency of rice production in Soc Trang province in particular
and in the Mekong River Delta in general.

TOM TAT

Pong bang song Ciru Long la viing canh téc hia trong diém ciia cd nwde, tuy
nhién viéc tham canh tang vu trong nhiéu nam da lam cho tinh hinh sdu bénh
dién bién phire tap. Nghién citu duoc thuc hién nham ung dung cong nghé
mdy bay khéong nguoi ldi (UAV - unmanned aerial vehicle) dé theo déi va
canh bao som dich hai. Nghién ciru phan tich moi quan hé giita mirc do nhiém
dich hai trén lha dua trén chi sé khac biét thuc vt (NDVI - normalized
difference vegetation index), chi s6 khdc biét ria dé (NDRE - normalized
difference red edge index), va sé liéu diéu tra thire dia dwoc thu thp tai thoi
diém chup dnh. Két qud phan tich da phan logi dwoc 4 mirc do nhiém dich hai
trén lia: nhiém dich hai nang, nhiém dich hai trung binh, nhiém dich hai nhe
va khéng nhiém dich hai véi tong dién tich nhiém la 11,37 ha. Trong dé, nhiém
nang chiém 2,1 ha, nhiém trung binh chiém 2,76 ha, nhiém nhe chiém 6,51 ha
va khéng nhiém la 12,33 ha. Qua d6 cho thdy kha nang irmg dung cong nghé
UAV trong theo doi va hé tro canh béo sém dich hai trén cdy lia mang lai
nhiéu hiéu qua, gép phan ndng cao hiéu qua san xudt liia tai tinh Séc Trang
néi riéng va viing Pong bang séng Ciru Long néi chung.
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1. GIOI THIEU

Ngay nay, viéc st dung thiét bj bay khong nguoi
lai dang dugc st dung rong rai trong linh vyc nong
nghiép (Sinha et al., 2016; Kameyama & Sugiura,
2020), mot s nghién ciru tng dung gan day nhu tng
dung cong nghé¢ UAV dé phat hién sém dich hai trén
vudn nho, bo canh cling va cé dai trén ca rét va hanh
tay (Bouroubi et al., 2017); tng dung UAV dé phat
hién sém dich hai, theo ddi stitc khoe va ham luong
chat dinh dudng trén cay trdng (Filho et al., 2019;
Matese et al., 2015). Pac biét trén cay laa, UAV
dugc sir dung trong giam sat giai doan dau ting
truong cua lta bang may anh k§y thuat sb da niang
Red, Green, Blue (RGB) (Norasma et al., 2018); sir
dung UAV trong udc tinh ning suit laa (Duan et al.,
2019), ung dung UAV trong theo ddi qua trinh ting
truong laa thuc nghiém gidng lua (Chosa et al.,
2010); thanh 1ap hé thdng tao ban dd va phat hién
sém dich hai trén lua bang Drone va IoT (Kitpo &
Inoue, 2018).

Dir liégu anh UAV cho phép phat trién nhanh
chong va lién tuc cac cong cu giam sat, quan ly cay
trong, gitip phat hién sém dich hai va con tring. Vi
vay, UAV la thiét bj tiém nang cho viéc thyc hién
nhiém vu nay, dong san pham DJI Inspire 2, mang
cam bién nong ngiép Sentera Double 4K (Chi so
Kkhéc biét thuc vat chuin hoa - NDVI va chi s6 khac
biét ria do - NDRE) la cong cu phu hgp cho theo doi
su phat trién cua lia, voi kich thude diém anh nho
nén dé& dang nhan dang cac d6i tuwong dich hai
(Norasma et al., 2019). Hon nira, viéc chu dong thoi
gian bay phi hop Véi cac giai doan phét trién cua
cdy lua, giup thyuc hién cac bién phap phong ngira,
ngan chan sy lay lan dich hai kip thoi (Aylor et al.,
2006; Hunt et al., 2003; Strange & Scott, 2005;
Swain et al., 2007).

Bang 1. Thoi gian va s lwgng anh thu thap
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Do d6, viéc tng dung cong nghé UAV dugc
xem 1 cong cu tim ning cho viéc theo ddi va hd trg
canh bao som dich hai trén lua, v4i kha ning cung
cap dit liéu kip thoi, voi d6 phan giai khong gian rat
cao, két hop véi cam bién nong nghiép, gitip phat
hién s6m dich hai, dam bao thoi gian thuc hién cac
bién phap phong ngura, ngan chan sy lay lan va giam
thiéu cac tac dong xau cho san xuat lua. Vi thé,
nghién ctru dwoc thyuc hién nham danh gia kha ning
ing dung cong nghé UAV trong theo ddi va hd trg
canh bao som dich hai trén vung canh tac lua tai tinh
So6c Trang.

2. PHUONG PHAP THU'C HIEN

2.1. Thu thap dir liéu va diéu tra khao sat
thwe dia

2.1.1. Thu thdp di lieu anh UAV

Dit liéu anh UAV duoc thu thap boi thiét bi DJI
Inspire 2, sir dung cam bién Sentera Double 4K
dugc thiét ké dic biét dung trong linh vuc néng
nghiép, c6 kha niang ghi lai 3 kénh phd (kénh phd
gia DNred, DNGreen, DNBIlue) dudi dinh dang
* jpg, trong d6 c6 2 kénh phd dugc st dung dé tinh
toan céac chi s thuc vat (NDVI va NDRE). Anh nay
can phai thuc hién mot s6 phép tinh (Band math) dé
tach cac kénh phé DNRed, DNGreen, DNBlue gc
thanh kénh phd Do (Red), kénh phd ria Do (Red-
Edge) va kénh phé can hong ngoai (NIR).

Ngudn dir liéu anh thu dwoc c6 do phan giai
khong gian la 4,62 cm, v6i d6 phu 70% (side
overlap), che phu 23,7 ha dién tich lua tai xa Tan
Hung, huyén Long Phu, tinh Séc Tring, dugc thé
hién trong Hinh 1. Dir liéu anh UAV dugc chup
ngay 22/11/2018; 05/12/2018; 12/12/2018 va
25/01/2019 véi 694 anh, duge trinh bay trong
Béang 1.

22/11/2018 05/12/2018 12/12/2018 25/01/2019
NDVI NDRE  NDVI NDRE NDVI NDRE  NDVI NDRE
Tudi lta 30 ngay 43 ngay 50 ngay Thu hoach
S6 lugng anh 183 183 176 176 143 143 194 194
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2.1.2. Piéu tra, khdo sat thuc dia

Nghién ciru thyuc hién khao sat tai 15 diém trong
khu vuc nghién ctru, sb liéu vé hién trang sau bénh
dugc mo ta boi chuyén gia tai Chi cuc Trong trot va
Bao vé thuc vat ¢ dia phuong, dugc thuc hién theo
quy chudn Viét Nam nam 2014 vé “Vé& phuong phap
diéu tra phat hién dich hai lta” cua B6 Nong nghiép
va Phap trién Nong théon (QCVN 01-166:
2014/BNNPTNT).

Thoi gian khao sat thyc dia dugc thyc hién cung
lac véi thoi gian thu thap anh. Déi tuong diéu tra 1a
cac yéu td dai dién co lién quan dén dich hai, bao
goém thong tin dich hai: sau bénh, dich bénh; cac
thong tin vé cdy lua: gidng, thoi vy, giai doan sinh
truong, phat trién cia cdy laa va tip quan canh tac;
két hop véi thong tin dia Iy nhu toa d6 va anh chyp
hién trang mat dat. Tur do, tinh toan, thong ké cac
thong s6 vé mat do, sé luong sau bénh, ty I¢ dich
hai. Thong qua d6, phan cip cac mirc do nhidm dich
hai: nhiém nhe, nhiém trung binh, nhiém ning va
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thdng ké dién tich nhiém duoc thuc hién theo QCVN
01-166: 2014/BNNPTNT.
2.2. Xay dung
(Orthomosaic)

anh ghép truc giao

Qua trinh xay dung ghép anh tryc giao
(Orthomosaic) dugc thyc hién trén phan mém
Agisoft PhotoScan/Metashape. Muc dich cua qua
trinh nay dung dé ghép anh, stra 181 hinh hoc, su bién
dang hinh hoc ctia anh ban dau, qua trinh xir Iy cang
chi tiét thi d6 sai léch hinh hoc cang thp, dam bao
tinh chinh xac cia anh ciing nhu vi tri cua anh
(Ngadiman et al., 2018).

Quy trinh xir Iy anh ghép truc giao bao gom 5
bude chinh: 1. Thém anh (add photos), 2. Lién két
anh (align photos), 3. X4y dung dam may diém day
dac (build dense cloud), 4. Xay dung md hinh sb bé
mat (digital surface model — DSM), 5. Tao anh ghép
truc giao, quy trinh thuc hién dugc thé hién trong
Hinh 2.
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Hinh 2. Qua trinh x4y dung anh ghép truc giao

2.3. Tao chi s6 khac biét thuc vat (NDVI) va
chi s6 khac biét ria d6 (NDRE)

Chi s6 khac biét thuc vat va chi sé khac biét ria
d6 duoc thanh 1ap bang cong cu “Raster Calculator”
trén phan mém Qgis. Cong thirc tinh chi s6 NDVI
trén cam bién Sentera Double 4K sir dung kénh xanh
duong (Blue) cho kénh NIR va kénh do6 (Red) cho
kénh Red. Kénh xanh 1a duoc loai bé khi thuc hién
tinh toan chi s6 va dai pho.

Chi s6 NDVI dugc tinh toan theo cong thirc sau:

Red = - 0,966 * DNblue + 1,000 * DNred
(MicaSense, 2018)

NIR = 4,350 * DNblue - 0,286 * DNred
(MicaSense, 2018)

(NIR-Red)
(NIR+Red)

NDVI = (Tucker, 1979)

Cong thirc tinh chi s6 NDRE gan giéng nhu chi
s6 khac biét thuc vat, nhung sir dung ty sb giira kénh
phd gan hong ngoai va kénh phd ria do (Barnes et
al., 2000), dugc xac dinh béi cong thuc sau:

RedEdge = - 0,956 * DNblue + 1,000 * DNred
(MicaSense, 2018)

NIR = 2,426 * DNblue - 0,341 * DNred
(MicaSense, 2018)

(NIR - RedEdge)

NDRE= (NIR + RedEdge)

(Barnes et al., 2000)

2.4. Panh gid quan h¢ gira gid tri
NDVI/NDRE véi miee d§ nhiém dich hai
cua lia

Sau khi chi s6 NDVI va NDRE duoc tao thanh,

sir dung cong cu “Point Sampling tool” trén phan
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mém Qgis dé trich xuét gia tri NDVI va NDRE tai
15 diém khao sat nham két ndi thong tin trén anh va
hién trang nhiém bénh trén mat dat. Dong thoi két
hop phuong phap kiém dinh Anova (kiém dinh gitra
bién dinh lugng “bién gia tri NDVI/NDRE” va bién
dinh tinh “bién mirc d6 nhidm dich hai trén laa™) trén
phan mém thong ké “IBM SPSS Statistics” dé phan
tich mbi quan hé¢ giira chi s6 NDVI va NDRE véi
mirc d6 laa nhidm dich hai (Sow, 2014).

Dua vao mirc y nghia (Significance) dé xac dinh
giita gia tri NDVI/NDRE va mtrc d¢ lta nhiém dich
hai c6 mdéi quan hé hay khong, néu hé sb
Significance (Sig.) p < 0,05 thi xac dinh gitra gia tri
NDVI/NDRE va mic @6 nhiém dich hai c6 mdi
quan hé; nguoc lai p > 0,05 s& khong xay ra moi
quan hé. Thong qua hé sé anh huéng (Eta Squared)
gitip xac dinh mic do mdéi hé gitra gia tri
NDVI/NDRE va mic do6 nhiém dich hai (Sow,
2014).

3. KET QUA THAO LUAN
3.1. Két qua diéu tra, khao sat thue dia

Két qua khao sat thyuc dia (dua theo phuong phap
diéu tra QCVN 01-166: 2014/BNNPTNT) tai 15
diém khao sat, dugc thé hién trong Hinh 3, Hinh 4
cho thay dién tich lua bi anh huong boi dich hai
nhiéu nhat (sau cudn 1a, bénh dao 6n va bénh chay
14) & giai doan dé nhanh (30 ngay tudi), trong do
téng dién tich nhifm bénh 10,7 ha, chiém 45,15%,
phan I6n cac tra laa nhiém bénh & cap do nhe (6 ha).

O céc giai doan tiép theo (lta 43 ngay va 50 ngay
tudi) tinh hinh nhidm bénh c6 xu huéng giam do
dich bénh dwoc kiém soat va bd sung dién tich lua
bi nhiém nzng. O giai doan dé nhanh, sinh vat gay



Tap chi Khoa hoc Truong Pai hoc Can Tho

hai chinh 1a sau cuén 14 va bénh dao 6n 14, siu cudn
14 phd bién tir tudi 1 dén tudi 4 va bénh dao 6n dang
gdy hai tap trung nhidu ¢ céc tra lua cdy dam véi
muac d6 nhiém tir trung binh dén nang. Riéng dbi

Dién tich nhiém (ha)

[ B S N Y = e |
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tuong ray niu c6 mat do dudi ngudng gay hai, chi
yéu la ray nau tudi 2,3,4 va ray truong thanh mang
trang.

Ngay 22/11/2018 Ngay 05/12/2018 Ngay 12/12/2018

& Nhiém ning

Hinh 3. Biéu
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Hinh 4. Mirc d9 nhiém dich hai trén lia

3.2. Két qua xay dung anh ghép truc giao

Anh ghép truc giao duoc xdy dung thong qua
viéc két ndi cac anh riéng 1¢ dugc thu thap boi thiét
bi UAV tao thanh anh trén toan bd nghién ctru, gitp
cho qua trinh tinh toan va phan loai sau nay duoc
thuan tién va d& dang hon. Hon nita, do dit liéu anh
¢6 do tring lip cao, nén cac diém anh bi 15i dwoc
thay thé bang cac diém anh c6 chat luong tét hon, vi
thé anh sau khi xtr 1y c6 d6 chinh xac cao hon.
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Mau cua anh ghép truc giao duoc thé hién thong
qua anh mau gia can hong ngoai (NIR) duoc té hop
tir 3 kénh phé DNRed, DNGreen, DNBlue, duoc thé
hién trong Hinh 5. Trong d6, cac di twong c6 nhiéu
thyc vat thi ¢6 mau cang dam, nguoc lai cang it thuc
vat thi c6 mau cang hat. Tuy nhién, dé c6 thé nhan
dang r& cac dbi tuong thi can thuc hién phan loai
hién trang mat dat thong qua céc chi s thuc vat nhu
NDVI va NDRE.
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3.3. Két qua dénh gid quan h¢ giia chi sb
NDVI va NDRE véi mire d§ nhiem dich
hai cia lda

3.3.1. Két qud theo doi gid tri NDVI va NDRE

tai cac diém Iua bi nhiem djch hai

Két qua theo ddi chudi gia tri NDVI trong giai
doan nghién ctru dugc trinh bay trong Hinh 6, Hinh
7, Hinh 8 va Hinh 9 cho thay lta khong nhiém dich
hai trong giai doan 30 ngay tudi c6 gia tri NDVI lon
hon 0,5 va nguoc lai khi nhiém dich hai thi laa c6
gia tri NDVI s& thap hon 0,5 (6 mirc do nhiém nhe)
va thap hon 0,4 (6 mirc d6 nhidm ning va trung
binh). Tuong tu & giai doan 43 ngay va 50 ngay, khi
laa khong bi nhiém dich hai c6 gid tri NDVI lan luot
I6n hon 0,6 va 0,62 va nguoc lai khi laa bi nhiém
dich hai s& c6 gia tri NDVI tir -0,5 dén thip hon 0,6
va 0,62. Khi ltia bi nhiém bénh thi gia tri NDVI s&
d6t nhién giam thap do su phat trién manh cua dich
hai 1am cho ham luong diép luc té trén than va 1a
giam, vi thé gia tri NDVI c¢6 xu huéng giam theo.
Tuy nhién, do ¢é su ngin chan va kiém soat dich hai
kip thoi nén cac tra lta nhiém dich hai & muc do
trung binh va nhe dan dan phuc hdi va ting truéng
tré lai & cac giai doan sau.
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Hinh 6. Bi¢u dé thay doi gia trj NDVI tai cac_
diém (1-6) nhiém bénh giai doan lia 30 ngay tudi
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Hinh 7. Biéu d6 thay déi gia tri NDVI tai cac
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Hinh 8. Biéu dé thay doi gia trj NDVI tai cac
diém (1-6) nhiém bénh giai doan lia 50 ngay tudi
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diém (1-6) lua khong bi nhiém bénh
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Két qua nghién ctru chudi gia tri NDRE dugc thé
hién trong Hinh 10, Hinh 11, Hinh 12 va Hinh 13
cho thay biéu d6 thay ddi gia tri NDRE ciing tuong
tu nhu gia tri NDVI, Ita khong bi nhiém dich hai c6
gia tri NDRE ting dan dan theo giai doan ting
trudng va nguoc lai lta khi bi nhiém dich hai thi gia
tri NDRE s& dot ngot bi giam xudng. Tuy nhién, cac
ngudng gia tri NDRE & cac murc do nhidm bénh thip
hon ngudng gia tri NDVI, cu thé: trong giai doan lua
30 ngay tudi, lta khong bi nhiém dich hai ¢ gia tri
NDRE Ién hon 0,05 va laa nhiém dich hai co gia tri
NDRE trong khoang tir -0,5 dén 0,05; tuong tu &
giai doan ltia 43 ngay va 50 ngay tudi thi ngudng gia
tri NDRE cta laa nhiém dich hai twong tng trong
khoang 1a tir -0,5 dén 0,07 va tir -0,5 dén 0,1.
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Hinh 10. Biéu dé thay doi gia tri NDRE tai cac
diém (1-6) nhiém bénh giai doan lua 30 ngay
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Hinh 11. Biéu do thay déi gia tri NDRE tai cac
diém (1-6) nhiém bénh giai doan lua 43 ngay
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Hinh 12. Biéu dé thay doi gia tri NDRE tai cac
diém (1-6) nhiém bénh giai doan laa 50 ngay
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Hinh 13. Biéu do thay déi gia tri NDRE tai
cac diém (1-6) laa khong bi nhiém bénh

3.3.2. Két qua ddnh gid quan hé giita chi so
NDVI va NDRE véi mire do nhiem dich hai cia lia

Két qua danh gia quan hé giira chi s6 NDVI va
NDRE véi mae do nhiém dich hai, duoc thé hién
trong Bang 2 cho thay, chi s6 NDVI va murc d6 lua
nhiém dich hai c6 méi quan hé véi nhau, véi mirc y
nghia (significance) Sig. ~ 0,0001< 0,05. Hé s6 anh
huéng (Eta Squared) giita mirc do laa nhiém bénh
va gia tri NDVI tuong ddi cao (n? =0,717), qua dé
cho thay c¢6 71,7% hién trang lia nhim bénh twong
ung vai gia tri NDVI trén dnh. Thong qua Bang 2;
biéu d6 Hinh 6, Hinh 7, Hinh 8 va Hinh 9 nhan thay,
gia tri NDVI cang thap tuong tng véi mic do lua
nhiém bénh cang ning.

Két qua danh gia mdi quan hé gitra chi sé6 NDRE
va murc d6 lta nhiém dich hai, dugc trinh bay trong
Bang 2 ciing cho thay chi s6 NDRE va mirc d¢ lua
nhiém dich hai c6 mbi quan hé véi nhau véi hé s6
Sig. ~ 0,0001< 0,05. H¢ s6 anh huong giita gia tri
NDRE va mirc d6 lta nhidm dich hai cao hon hé sé
anh huong gitra gia tri NDVI va muc do nhiém dich
hai, véi hé s anh huong n% =0,831. Thong qua két
qua danh gia mbi quan hé giita gia tri NDVI va
NDRE vai mirc d6 nhidm dich hai cua lua, thiy rang
chi s6 NDRE phan anh chinh xac mtrc 6 nhiém dich
hai cua lua hon chi s6 NDVI.

Bing 2. Két qua danh gia quan h¢ giira gia tri
NDVI/NDRE véi hién trang khao sat laa
nhiém dich hai

Gia tri moi

Mikc y nghia Hé sé anh hwéng

quan hé (Significance) (Eta Squared)
Gia tri NDVI 0,0001 0,717
Gia tri NDRE 0,0001 0,831

3.4. Két qua phén tich dién bién dich hai trén
laa

Két qua phan tich dién bién dich hai théng qua
chi s6 NDVI dugc trinh bay trong ban d6 Hinh 14
va biéu d6 Hinh 16 cho thay lua bi nhiém dich hai
nghiém trong nhat & giai doan 30 ngay tudi véi hon
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12,33 ha nhiém, chiém hon 52,03%. Trong do, di¢n
tich nhiém tir trung binh dén ning chiém 3,02 ha,
chu yéu do anh huang bai sau 14 va bénh dao 6n.

Trong cac giai doan lta 43 ngay va 50 ngay tudi
dién tich nhiém dich hai suy giam dang k€, trong d6

Tdp 57, S6 2A (2021): 28-38

téng dién tich nhidm chi con twong tmg 14 0,48 ha
va 0,61 ha chiém 2% va 2,6%. Phan 16n dién tich lta
nhiém bénh & mirc d6 trung binh va nhe, lta chi yéu
bi anh hwong boi sau 14, phan bd déu trén toan b
khu vgc nghién ctu.
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e) Ban d6 vi tri cac diém khao sat thue dia

Hinh 14. Bin d6 hia nhiém bénh dwgc phén tich bang chi s6 NDVI va ban dé vi tri cac diém khao sat
thue dia

Két qua phan tich dién bién dich hai trén lta
thong qua chi s6 NDRE dugc trinh bay thong qua
cac ban d6 Hinh 15 va cac biéu dd Hinh 16, cho thay
dién tich Ita bi nhidm dich hai gan tuong tu nhu chi
s6 NDVI, vai tong dién tich nhiém bénh 13 11,38 ha,
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chiém 48% khi lua ¢ giai doan 30 ngay tudi. Tuy
nhién, & cac giai doan lta 43 ngay va 50 ngay tuol
dién tich lua nhidm bénh dugc phén tich bang chi sb
NDVI va NDRE c¢6 sy khac biét 1on, cu thé tong
dién tich nhiém dugc phan tich bang chi s6 NDRE
tuong tng 5,9 ha va 5,77 ha (chénh 1éch so véi gia
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tri NDVI tuong ung la 5,43 ha va 5,16 ha). Trong
giai doan nay, dién tich ltia nhiém dich hai chi yéu
& murc d6 nhe chiém hon 68% dién tich nhiém bénh

s ) o
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Chi thich
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khi laa 43 ngay va 77% dién tich nhiém bénh khi lta
50 ngay.
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Hinh 15. Bin d lia nhiém bénh dwgc phén tich bing chi s6 NDRE

Thong qua cac biéu do so sanh dién tich nhidm
dich hai dugc phan tich bang chi s6 NDVI, NDRE
va két qua khao sat thuc dia, dugc thé hién trong
Hinh 16 d& dang nhan thiy dién tich nhiém dich hai
dugc phén tich bang chi s6 NDRE va dir liéu khao
sat thuc dia co sy tuong déng cao hon so v6i phan
tich bang gia tri NDVI, véi hé s6 twong quan dién
tich twong tng la r = 0,97 va r = 0,69.

O giai doan 30 ngay tudi, lta bi nhiém bénh &
mirc do trung binh va nhe thi dién tich nhiém bénh
dugc phan tich bang chi sé NDVI, NDRE va khao
sat thuc dia khong co sy chénh 1éch nhiéu, duoc thé
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hién trong Hinh 16-a. Tuy nhién, ¢ cac giai doan 43
ngdy va 50 ngay, lua bi nhiém bénh chi yéu ¢ mirc
dd nhe, thi dién tich nhiém bénh dugc phan tich
bang chi s6 NDVI, NDRE va khao sat thuc dia c6
su khac nhau 16n, dién tich nhiém bénh dugc phan
tich bang chi s6 NDRE va khao sat thuc dia I6n hon
50 véi dién tich nhidm bénh dwoc phan tich bang chi
s6 NDVI, dugc thé hién trong Hinh 16-b, Hinh 16-
¢. Vi thé cho thdy, chi s6 NDRE c6 d6 nhay véi lua
nhiém bénh cao hon chi s6 NDVI, dic biét khi lta &
muc d6 nhiém nhe, & giai doan dau phat trién cua
dich hai nén chi s6 NDRE c6 kha ning ung dung
theo ddi va canh bao sém dich hai cao hon.
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4. KET LUAN

Viéc tng dung cong nghé UAV trong theo doi
dién bién dich hai dé dua ra cac canh bao som dang
mang lai nhidu hiéu qua, giup nha san xuét theo doi
tinh hinh dich hai kip thoi va chinh xac. Nghién cuu
cho thay chi s6 NDRE c6 d6 nhay dé xac dinh mic
6 nhidm dich hai cao hon chi s6 NDVI, dc biét khi
dich hai dang & mtrc d6 nhiém trung binh va nhe. Vi
thé, viéc ing dung phuong phép phan tich lia nhiém
dich hai bang cong ngh¢ UAV da gitip phat hign som
va chinh xac mtc d6 nhiém dich hai, gop phan ngan
chan va phong ngura dich hai kip thoi, giam chi phi
va nang cao hiéu qua san xuat laa.

Két qua nghién ctru cho thy ta bi nhidm dich
hai nhidu nhat ¢ giai doan dé nhanh (30 ngay tudi)
v6i tong dién tich nhiém 1a 11,37 ha, trong d6 phan
Ién dién tich nhiém & mic d trung binh va nang,
trong giai doan nay laa chi yéu bi anh huéng boi
sau la va bénh dao 6n 14. Trong giai doan 1Ga 43 ngay
va 50 ngay tudi, dién tich nhidm bénh di c6 xu
huéng giam, chu yéu & mie d6 nhiém trung binh va
nhe.

. Tuy nhién, nghién ctru nay van con nhiéu diém
can phai cai thién nhu s6 lwong anh phai duoc thu
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thap cho toan bg thoi gian canh tac lta, cac so ligu
dugc thu thap & ngoai ddng phai dugc chuan hoa dé
c6 thé danh gia d¢ chinh xac két qua phan tich gia
tri NDVI va NDRE trén anh.

LOI CAM TA

Pé tai nay dugc tai trg boi Dy an Nang caflp
Truong Pai hoc Can Tho VN14-P6 bang nguon von
vay ODA tir Chinh phua Nhat Ban.

TAI LIEU THAM KHAO

Aylor, D. E., Boehm, M. T., & Shields, E. J. (2006).
Quantifying aerial concentrations of maize pollen
in the atmospheric surface layer using remote-
piloted airplanes and Lagrangian stochastic
modeling. Journal of Applied Meteorology and
Climatology, 45(7), 1003-1015.

Chosa, T., Miyagawa, K., Tamura, S., Yamazak, K.,
liyoshi, S., Furuhata, M., & Motobayash, K.
(2010). Monitoring rice growth over a
production region using an unmanned aerial
vehicle: Preliminary trial for establishing a
regional rice strain. IFAC Proceedings Volumes
(IFAC-PapersOnline), 43(26), 178-183.

Duan, B., Fang, S., Zhu, R., Wu, X., Wang, S.,
Gong, Y., & Peng, Y. (2019). Remote Estimation
of Rice Yield With Unmanned Aerial Vehicle



Tap chi Khoa hoc Truong Pai hoc Can Tho

(UAV) Data and Spectral Mixture Analysis.
Frontiers in Plant Science, 10(26), 204-217.

Barnes E. M., Clarke T. R., Richards S. E., Colaizzi
P. D, Haberland J., Kostrzewski M., Waller P.,
Choi C., Riley E., Thompson T., Lascano R. J.,
Li H., Moran M. S. (2000). Coincident Detection
Of Crop Water Stress, Nitrogen Status And
Canopy Density Using Ground-Based
Multispectral Data. Proceedings of the Fifth
International Conference on Precision
Agriculture, 16(19), 1-15.

Filho, F. H. 1., Heldens, W. B., Kong, Z., & De
Lange, E. S. (2019). Drones: Innovative
technology for use in precision pest
management. Journal of Economic Entomology,
113(1), 1-25.

Hunt Jr, E. R., Daughtry, C., Walthall, C., I1I, J. E.,
& Dulaney, W. (2003). Agricultural Remote
Sensing using Radio-Controlled Model
Aircraft. IEEE Journal of Selected Topics in
Applied Earth Observations and Remote Sensing,
7(11), 4566 - 4571.

Sinha J. P., Kushwaha H. L., Kushwaha D., Singh
N., & Purushottam M. (2016). Prospect of
Unmanned Aerial Vehicle (UAV) Technology
for Agricultural Production. Agricultural and
Food Engineering Department, 53-66.

Kameyama, S., & Sugiura, K. (2020). Estimating
Tree Height and VVolume Using Unmanned
Aerial Vehicle Photography and SfM
Technology, with Verification of Result
Accuracy. Drones, 4(2), 19.

Kitpo, N., & Inoue, M. (2018). Early Rice Disease
Detection and Position Mapping System using
Drone and 10T Architecture. Publisherlnstitute of
Electrical and Electronics Engineers Inc, 1-5.

Matese, A., Toscano, P., Di Gennaro, S. F., Genesio,
L., Vaccari, F. P., Primicerio, J., Belli, C.,
Zaldei, A., Bianconi, R., & Gioli, B. (2015).
Intercomparison of UAV, aircraft and satellite
remote sensing platforms for precision
viticulture. Remote Sensing, 7(3), 2971-2990.

38

Tdp 57, S6 2A (2021): 28-38

MicaSense (2018). Hurong ddn ciia nha cung cdp san
pham. Truy cap ngay 26/2/2020 tir
https://micasense.com/

Ngadiman, N., Kaamin, M., Sahat, S., Mokhtar, M.,
Ahmad, N. F. A,, Kadir, A. A., & Razali, S. N. M.
(2018). Production of orthophoto map using UAV
photogrammetry: A case study in UTHM Pagoh
campus. AIP Conference Proceedings, 1-6.

Norasma, C. Y. N., Abu Sari, M. Y., Fadzilah, M.
A., Ismail, M. R., Omar, M. H., Zulkarami, B.,
Hassim, Y. M. M., & Tarmidi, Z. (2018). Rice
crop monitoring using multirotor UAV and RGB
digital camera at early stage of growth. IOP
Conference Series: Earth and Environmental
Science, 158-169.

Norasma, C. Y. N., Fadzilah, M. A., Roslin, N. A.,
Zanariah, Z. W. N., Tarmidi, Z., & Candra, F. S.
(2019). Unmanned Aerial Vehicle Applications
in Agriculture. IOP Conference Series: Materials
Science and Engineering, 692-702.

Yacine B., Pierre B., Thuy N. X., Claire G., Carl B.,
Louis L., & Philippe V. (2018). Pest Detection
on UAV Imagery using a Deep Convolutional
Neural Network. Remote Sensing, 52(19), 17-31.

Sow, M. T., (2014). Using ANOVA to Examine the
Relationship between Safety & Security and
Human Development. Journal of International
Business and Economics, 2(4), 101-106.

Strange, R. N., & Scott, P. R. (2005). Plant Disease:
A Threat to Global Food Security. Annual
Review of Phytopathology, 43(1), 83-116.

Swain, K., Jayasuriya, H., & Salokhe, V. (2007).
Suitability of low-altitude remote sensing images
for estimating nitrogen treatment variations in rice
cropping for precision agriculture adoption.
Journal of Applied Remote Sensing, 1(1), 254-276.

Tucker, C. J., (1979). Red and photographic infrared
linear combinations for monitoring vegetation.
Remote Sensing of Environment, 8(3), 127-150.


https://www.google.com/url?q=https://micasense.com/&sa=D&source=hangouts&ust=1600171539132000&usg=AFQjCNHl81jVXA9BXXVKEQ5uPHAAt684Ew

