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Ung dung tri tué nhan tao trong phan loai cay trong

O BUI THI VAN ANH'; DANG HUU NGHI'
' Truéng Dai hoc M6 - Dja chét

Tém tat

Viéc phén loai cdy tréng chinh xac dong vai tro quan trong trong quan ly néng
nghiép, du bao san lugng va giam sat an ninh luong thyuc. Trong nhiing nam gan déy,
su phat trién manh mé cda tri tué nhan tao (Al), dic biét Ia hoc sau (deep learning)
da mad ra co héi moi dé khai thac dir liéu quan sat Trai dat nham phan loai cay tréng
trén dién réng. Bai bao nay trinh bay nghién cuu ung dung Al cho bai toan phan loai
cay tréng dua trén bé dir liéu CropHarvest, mét tap dir liéu mé quy mé toan cau vé
loai cay tréng, thu thap tu nhiéu ngudén vién tham. Nghién cuu st dung cac mé hinh
hoc may va hoc sédu, bao gém Random Forest, XGBoost va mang no-ron tich chap
(CNN) trén chudi thoi gian, dé huan luyén va danh gia hiéu qua phan loai. Két qua
cho thdy, mé hinh hoc sau dua trén dir liéu chuéi thoi gian dat dé chinh xac cao hon,
dac biét déi vdi cac loai cdy co tinh mua vu ré rét.

TU khéa: Tri tué nhan tao, phan loai cay tréng, CropHarvest, hoc séu, vién tham.

Pat van dé

Phan loai cay tréng la mot
trong nhiing nhiém vu cot 16i
trong nong nghiép sd, gilp cac
nha quan ly ndong nghiép va
Chinh phd: Dy bao nang suat;
quéan ly tai nguyén dat dai; danh
gi4 tac dong chia bién ddi khi hau
va hé trg lap chinh sach an ninh
lucng thuc.

Cac phuong phap truyén
théng dua vao khao sat thuc dia
thudng ton kém va khong hiéu
qué trén dién rong. Trong boi
canh dé, di liéu vién tham két
hgp véi tri tué nhan tao da ching
minh khd nang vugt trdi trong
viéc nhan dién, phéan loai va giam
sat cay trong toan cau.

B6 diU liéu CropHarvest
(Tseng, G., et al., 2021)"la mot
trong nhiing tap di liéu I16n va toan
dién nhat hién nay, bao gém nhan
cay trong & nhiéu khu vuc trén thé
gi6i, két hgp vGi anh vé tinh tu
Sentinel va MODIS. B dii liéu mé
ra ¢d hdi nghién clu ung dung Al
trong phan loai cay trong trén
pham vi toan cau.

Ning nghiép va Méi truong
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Co sé ly thuyét

Tri tué nhéan tao trong nbng nghiép

Al udng dung trong ndng
nghiép chl yéu tap trung vao ba
linh vuc: Nhan dién va phan loai
cay tréng (crop classification);
dy bédo niang suldt (yield
prediction); phat hién dich bénh
va stress modi trudng (disease
and stress detection). Trong dé,
phan loai cay tréng dya trén di
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liéu vién tham dudc xem & bai
toan nén tang.

B6 dir liéu CropHarvest

Pham vi: Toan cau, bao gom
nhiéu chau luc.

Noi dung: Gom nhan cay trong
(crop type), &nh vé tinh (Sentinel-2,
MODIS), di liéu khi hau.

Kich thudc: Hon 90.000 mau
vGi nhiéu loai cay nhu lda, ngo,
dau nanh, lua mi,..
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Pinh dang: Chubi thdi gian clia phé phan xa vé
tinh, cung vai thdng tin khéng gian (toa dod).

Phuong phap phan loai

Phuong phap Rung ngdu nhién (Random
Forest - RF): Riing ngau nhién gém mot t& hop cac
cay quyét dinh khéng c&t nhanh. M&i cay quyét
dinh dugc xay dung bai thuat toan CART trén tap
mau |&y mau ngau nhién c¢6 hoan lai ti tap di liéu
ban dau. Tai mdi nit, mdt phan hoach t8t nhat
dudc thuc hién dya trén théng tin trong mot khdng
gian con cac thudc tinh dugc chon ngau nhién tu
khéng gian thudc tinh ban dau. RF t6ng hop két
qué dy doan cla cac cay quyét dinh lam két qua
cudi cluing.

Phuong phap XGBoost: La mét thu vién
hoc may ma nguén mé, hiéu qua va phé bién,
ndi bat véi tdc dd, kha nang xi ly di liéu I6n va
tinh linh hoat. N6 la mét thuat toan tang cudng
gradient cuc doan, dugc sl dung rong rai cho
cac bai toan phan loai, hoi quy va xép hang, dac
biét la trong cac cudc thi vé khoa hoc di liéu.
XGBoost dugc xay dung dua trén nén tang cla
gradient boosting nhung c6 nhiéu cai tién nhu
chinh quy héa dé tranh hién tugng qua khép, xU
ly song song, va kha nang xU ly gia tri thi€u mot
cach ty dong.

Phudng phap Mang no-ron tich chap (CNN)
trén chubi thai gian: Mé hinh CNN cho di liéu
chudi th&i gian 1a mét loai kién tric mang no-ron
thudng dugc s dung cho cac tac vu lién quan
dén di liéu tuan tu, chéng han nhu du bao chubi
thdi gian hoac phat hién bat thudng. CNN, vén
thudng dugc st dung cho cac tac vu xU ly hinh
anh, da dugc diéu chinh dé x{ ly di liéu tudn tu
bang cach ap dung tich chap trén toan bd chiéu
thdi gian.

Phuong phap LSTM (Long Short-Term
Memory): La kién tric mang nd-ron hoi quy
(Recurrent Neural Networks - RNN) dugc thiét ké
nham kh&c phuc han ché trong viéc ghi nhé théng
tin dai han. Trong khi RNN chi st dung mot trang
thai 4n don gian dé truyén théng tin qua cac budc
thai gian, thi LSTM b6 sung mét bé nhé té bao
(memory cell) cling vé6i ba cd ché cng kiém soat:
Céng quén, c6ng dau vao va céng dau ra. Cac
c6ng nay cho phép mé hinh lya chon théng tin can
ghi nhé hoac loai bd, nhd dé duy tri duge ngii canh
trong cac chudi dii liéu dai.
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Phuong phap Transformer: La kién tric moé
hinh hoc sau dua trén co ché self-attention, cho
phép mbd hinh nay hiéu dugc méi quan hé giilia cac
tir trong mot cau ma khong can dén kién tric tuan
ty truyén théng nhu RNN (Recurrent Neural
Networks) hay LSTM (Long Short-Term Memory).
Transformer cé kha nang xd ly toan bé cau cung
mot luc, diéu nay giup tang téc do hudn luyén va
cai thién hiéu qua xu ly.

Phuong phap nghién ctiu

Quy trinh nghién cdu: Tién x{ ly di liéu: Loc
dii liéu thi€u, chudn héa gia tri phé vé tinh. Chia
tap dii lieu: 70% hudn luyén, 15% kiém dinh, 15%
kiém tra. Xay dyng mé hinh: Random Forest
(baseline); XGBoost; CNN 1D cho chudi thai gian
Sentinel-2.

Danh gia mé hinh: Accuracy, F1-score, ma tréan
nham Ian.

Kién tric CNN 1D: Input: Chudi th&i gian 12
thang di liéu NDVI/EVI. LSp convolution (kernel
size=3, stride=1). Lép pooling, dropout chéng
overfitting. Fully-connected + softmax cho phan
loai da I6p.

Thuc nghiém va két qua

Random Forest: Accuracy = 78%, F1 = 0.75.
XGBoost: Accuracy = 82%, F1 = 0.80. CNN (1D):
Accuracy = 88%, F1 = 0.86.

Ma tran nham Ian cho thdy, céac loai cay ngan
ngay (vi du: Pau nanh, khoai) d& bi nham Ian, trong
khi lua va ngd dugc phan loai chinh xac cao hon.

Két luan

Bai bao da trinh bay Ung dung Al trong phan loai
cay tréng dua trén bd dii liéu CropHarvest. Két qua
cho thdy, cac mé hinh hoc sau, dac biét la CNN 1D,
VUGt trdi so véi cac thuat toan hoc may truyén thong.
Hudéng nghién clu tudng lai bao gém: St dung md
hinh Transformer va attention-based. K&t hgp thém
dii liéu khi hau va thd nhudng. Trién khai trén pham
vi cuc bo dé hd trg quan Iy ndng nghiép théng minh.
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