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Tom tat
Nong nghiép toan cau dang ddi dién voi nhidu khé khin va thach thirc nghiém trong,
bét ngudn tir sy can kiét dan cia tai nguyén ty nhién. Dan s6 di vuot qua méc 8 ty vao
niam 2022, va diéu nay tao thém ap luc 1én nhitng ngudn tai nguyén di khan hiém. Dé
dat duoc su gia tang 70 % vao nam 2050 lién quan dén san xuét, cac tién bo khoa hoc
va cong nghé trong linh vire ndng nghiép can dugc trién khai. Nong nghiép da dbi mit
v6i nhiing tdc dong nghi€ém trong trong dai dich COVID -19 khi moi thtr bi cham lai
dang ké, tuy nhién v6i cong nghé hién dai nhu Al IoT, cac hé thong dir liu 16n, ciing
nhu cong nghé blockchain, tit ca nhim muc dich giam thiéu viéc str dung tai nguyén
trong khi tw dong va tdi wu héa quy trinh ndng nghiép cting véi viée cai thién tinh minh
bach trong toan bo chudi cung tmg, viéc canh tac bén vimg cudi ciing ciing trd nén kha
thi. Nhimng tién bd nay cho phép phén tich du doan chinh xac va giam sat lién tyc, ciing
nhu ty dong hoa quy trinh san xuét. Tai Viét Nam, cac hé théng du doan sau bénh dua
trén Al va hé théng tudi thong minh IoT dang dugc trién khai. Tuy nhién, cac rao can
nhu thiéu k¥ ning s, chi phi dau tu ban dau cao, chudi gia tri phan manh va quy dinh
phap 1y 13 nhiing trd ngai can trd viée thuc hién trén quy mé 16n. Bai viét nay giap
phan tich cac xu huéng chuyén dbi sb trong ndng nghiép toan ciu va & Viét Nam, nhan
manh céc cong ngh¢ nhu UAV, cdm bién tir xa, robot va blockchain. Bén canh do6 néu
ra nhiing rao can chinh va goi ¥ cac cai tién bao gdm dao tao tt hon nhim ning cao
k¥ ning sb, thay ddi chinh sach, ting cudong dau tu cong va hop tac da phuong.

® 2025 Journal of Science and Technology - NTTU

Nhan 30/06/2025
Puoc duyét 21/07/2025
cong b 28/09/2025
Tu khoa

Chuyén d6i sb, noéng
nghi€p thong minh, an
ninh luong thuc

1. Gigi thiéu

Nganh néng nghiép chiu ap luc ning né khi dan sb thé
gidi vuot 8 ty ngudi vao nam 2022, doi hoi phai cung
cip lugng lwong thuc 16n hon. Tuy nhién, néng nghiép
toan cau dang chat vat vdi cac van dé nghiém trong, tir
su suy giam tai nguyén nude va dat dén nhiing tac dong
ngdy cang dit doi ctia bién ddi khi hau. Theo t6 chirc
FAO, 2020 d bao vé an ninh lvong thuc, san lugng
néng nghiép toan cau can dat muc ting 70 % trudc nim
2050, khi tai nguyén thién nhién dang suy thoai dang
ké. Anh hudng cua bién dbi khi hau dang lam cho cac
hién tuong khi tuwong cuc doan nhu ngap lut, khd han
va xAm nhap man trd nén phd bién hon, tac dong ning
né dén san xuat nong nghiép, nhat 14 & cac qudc gia co
nén kinh té cht yéu dwa vao nong nghiép nhu Viét Nam.
Viéc dat dai b thoai hoa do sir dung quéa mirc, cing véi
tinh trang thiéu nudc ngot dang khién cac phuong phép
san xudt néng nghiép bén ving tré nén cap thiét. Viét
Nam hién van phu thudc chu yéu vao cac ky thuat canh
tac truyén thong, din dén niang suit han ché va d& bj tac
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dong bai nhitng diéu kién thoi tiét bat lgi nhu han han,
xam nhap man, va I lut.

Cong nghé s nhu IoT, Al va Big Data dang cach mang
hoa nong nghiép, gitp theo ddi mdi truong, toi wu tai
nguyén va nang cao ning suat. Cac nghién ctru va thyc
tién gan ddy cho thiy qua trinh sb hoa c6 thé gitip giam
khoang 30% luong thudc trir sdu va phan bon, ddng thoi
nang cao nang suét cdy trong 1én dén 20% & cac qudc
gia dang phat trién. Cac cong cu phan tich dit liéu hd
trg nong dan ra quyét dinh hiéu qua hon trong gieo
tr(‘Sng, tudi tiéu va thu hoach. Tai Viét Nam, Al nhu
AgriPredict gitip du doan sdu bénh cho cy laa & Pdng
bang séng Ciru Long [1]. Chuyén d6i s6 khong chi tdi
uu san xuat ma con dap mg tiéu chuan truy xuit ngudn
gbc toan ciu. Day 1a hudng di chién luoc dé giai quyét
cac thach thirc nong nghiép hién nay. Sy phdi hop giita
doanh nghiép, nha khoa hoc, néng dan va chinh phu la
yéu t6 then chdt cho thanh cong. Bai viét trinh bay xu
huéng chuyén dbi sb nong nghiép toan cau va Viét
Nam, dong thoi dé xuit giai phap ning cao ning suét
va chat lwong nganh (hinh 1).
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Hinh 1. Cac thanh phan co ban ctia chuyén doi s néng nghiép

2. Tong quan céc tién bd trong chuyén d6i s6 nong
nghiép trén thé giéi

2.1 Cam bién tir xa dya trén may bay khong ngudi
lai (UAV)

Ung dung may bay khong nguoi l4i trong thu thap dit
lidu tir xa, duogc tich hop cac cam bién tdi tan nhu radar,
lidar, nhiét, da phd va siéu phd, cho phép thu thap dir
liéu chuyén sau tir cac khu vuc canh tac nong nghiép [2,
3]. Dit liéu thu thap duoc s& cung cap thong tin quan
trong vé tinh trang cay tréng, dic diém dat, 36 Am va
céc van dé nhu sau bénh hodc thiéu chét dinh dudng, tir
d6 gitp nong dan dua ra cac quyét dinh tdi wu trong
quan 1y tudi nude, bon phan va phong chdng dich bénh
[4]. Vi dy, cam bién da pho cho phép nhan biét som cac
triéu ching stress & cdy trong, tao diéu kién cho cac giai
phéap can thiép nhanh chéng nham giam thiéu ton that
nghiém trong. Cong nghé nay khong chi cai thién nang
suat ma con giam thiéu tac hai moi trudng bang cach toi
uu hoa viée sir dung cac ngudn tai nguyén nhu nudc va
phan bon, tir 46 gop phan thic day sy phat trién ctia mot
nén nong nghiép bén ving [5]. Du tiém ning 16n, viéc
tmg dung UAV trong nong nghiép van d6i mat voi
nhiéu thach thtrc nhu chi phi van hanh cao, doi hoi ki
thuat phirc tap trong xtr 1y dit liéu, va cac van d lién
quan dén quyén riéng tu ciing nhu an toan dir liéu.
Ngoai ra, gi¢i han vé niang luong hoat dong va tinh
trang két n6i mang khong on dinh & cac nudc dang phat
trién, tiép tuc 1a trd ngai dang ké cho viéc van hanh rong
rdi cong nghé nay [6].

2.2 Ty dong héa va Robot nong nghiép

Robot va ty dong hoa néng nghi€p, nhu may kéo dung
ning luong tai tao két hop Al dang dan thay thé nguon

lao dong tay chan trong cac khau gieo trong, tudi tiéu,
thu hoach va diét ¢6 [7]. Du 4n SunBot (EIP-AGRI) cho
thdy tiém ning cua may kéo chay bang ning luong mit
troi trong giam khi thai, tiéng 6n va tang hiéu qua lao
dong [8]. Trong bbdi canh thiéu hut lao dong sau
COVID-19, robot dang dugc doanh nghiép quan tam
nham ting ning suit va bao dam an toan [9, 10]. Hé
théng co-robot dd giup giam hon 50 % lao dong thu
cong trong quan ly cé dai [11]. Tuy nhién, cong nghé
nay con ¢ giai doan dau, véi chi phi cao, yéu cau ha
tang phuc tap va kha nang thich tng con han ché. Pong
thoi, nod ciing dat ra cac thach thuc xa hoi va dao dac do
dich chuyén lao dong sang cac cong viéc ky thuat
chuyén sau [12].

2.3. Mang cam bién khong day va Internet van vat
(1oT)

He¢ thong Internet van vat (IoT) sir dung cac mang cam
bién khong day dé thu nhan dit liéu thoi gian thuc vé
dit, nude, cac bién sb thoi tiét va nhitng yéu t& moi
truong di kém, sau d6 két ndi voi cac nén tang phan tich
trén dam may dé hd tro viéc ra quyét dinh t6i [10]. Cong
nghé nay hd tro giam sat khong gian doan cac diéu kién
canh tac, giup noéng dan t6i wu hoa viéc quan ly tai
nguyén, cai thién ning suét va loi nhudn thong qua cac
giai phap ty dong héa va phan tich dir liéu chi tiét va
nang cao. Ching han, viéc img dung cam bién IoT trong
hé théng tudi nudc théng minh cho phép kiém soat
lwong nude sir dung hiéu qua hon, dong thoi ning cao
kha ning quan 1y tai nguyén nude. O cc trang trai quy
md 16n, IoT két hop véi hé thong hd tro quyét dinh va
mo hinh ting trudng cdy trong st dung AT dé t6i wu hoa
san xuat. Cac van dé vé bao mat dit liéu, quyén riéng tu
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va do phtic tap trong viéc cai dit, bao tri hé thong IoT
cling 1a nhimg rao can 16n. Ngoai ra, su thiéu hut kién
thirc k¥ thuat ctia nong dan va cac quy dinh vé tan s6 vo
tuyén co thé tao ra thach thirc trong viéc trién khai cong
nghé nay [13].

2.4. Phan tich dir liéu lon (Big Data Analytics)

Hoc may két hop véi dit liéu 16n cho phép phan tich
nhanh dit liéu tir cam bién, vé tinh va cac ngudn khéc
dé du bao nang suat, tdi wu tai nguyén va quan 1y rii ro.
Dir li€u 16n bao gém van ban, hinh anh, video va duoc
dic trung boi 5 chit V: Gia tri, Khéi lugng, Toc do, Pa
dang va Tinh xac thyc [14, 15]. Nho do, ndng dan co
thé dua ra quyét dinh chinh xac vé gieo trong, tudi tiéu
va thu hoach, giam chi phi va tac dong moi truong. Vi
duy, phan tich dir li¢u giap du doan thoi tiét, phat hién
sém dich bénh hodc hd tro quan ly tudi tiéu qua mo
phong cady trong va phan tich dia khong gian. Tuy
nhién, viéc phan tich dir liéu phuirc tap doi hoi chuyén
mon cao va ha ting phu hop, diéu con han ché & cac
nude dang phat trién. Hién nay, cac hé théng phan tich
dir liéu 16n trong nong nghiép van cha yéu ¢ giai doan
thir nghiém, dac biét d6i voi mo hinh khong dat nhu
thily canh va khi canh.

2.5. Tri tué nhan tao (Al) va Hoc may (Machine
Learning)

Viéc ap dung hoc may va tri tu¢ nhan tao dang tré thanh
xu thé phd bién trong nhiéu linh vuc, gop phan d6i mai
sang tao va cai thién hi¢u suit nhu du doan nang suit,
phat hién dich bénh, nhan dién c6 dai va quan ly tai
nguyén nong nghi€p. Cac k¥ thuat va thuat toan hoc
may da dugc ap dung hiéu qua trong linh vyc nong
nghiép nhdm hd trg du bao ning suit ciy trdng, phat
hi€n som sau bénh va cé dai, dy doan lugng mua, cling
nhu wdc lugng cac dic tinh 1y, hoa cia dat nhu loai dat,
d6 4m, nhiét do, do pH va ham luong dinh dudng. Tuy
nhién, phan 16n cac hé théng Al vin dang trong giai
doan phat trién, voi it tng dung thwong mai hoa rong
rdi. Céc thach thirc bao gdm yéu cau vé dit lidu 16n, chi
phi tinh toan cao, va cac van dé lién quan dén bao mat
dir lidu ciing nhu quyén riéng tu khi sit dung cac méd
hinh hoc may. Mic du day tiém ning, viéc img dung Al
trong cac mo hinh canh tac hién dai nhu thuy canh va
khi canh van chua thuc su phé bién, do con thiéu co s&
nghién ciru va giai phap trién khai phu hop.

2.6. Cong nghé Blockchain

Cong nghé Blockchain hd trg thuan 1gi cho thanh toan
giita cic bén lién quan, ha chi phi giao dich, giam thiéu
gian 14n va ting cudng niém tin cua ngudi tiéu ding
nho kha ning truy xuat nguon gdc rd rang. Vi dy, cac
du an hop tac gitra Wal-Mart, IBM va cac tap doan 16n
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da trién khai blockchain dé truy xuit chudi cung tng
thit lon va xoai, tdng cudng an toan thuc phérn va d6 tin
cdy. Blockchain ciing hd tro cac hop dong thong minh
dé tu dong hoa thanh toan dua trén dit liéu thoi tiét hodc
thong tin san xuat, nhu trong cac chuong trinh bao hiém
ndng nghiép. Tuy nhién, viéc trién khai blockchain gip
kho khin do thiéu kién thirc cong nghé ciia cac bén lién
quan, chi phi dau tu cao, yéu cau thay doi t6 chirc 16n
va cac vin dé vé quyén so hiru dit liéu ciing nhu kha
nang mo rong hé théng. Ngoai ra, viéc chon loai
blockchain (cong khai, riéng tu hodc c6 quyén) va dam
béo do chinh x4c cta dit liéu dau vao van 1a nhitng thach
thire ki thuat can khic phuc.

3. Nhiing tién bd trong chuyén doi s6 nong nghiép
tai Viét Nam

Nhim nang cao hi¢u suét san xuét, dam bao su rd rang
va phat trién chudi gia tri ndng san theo huéng lau dai,
Viét Nam d3 va dang trién khai céc giai phap cong nghé
sd trong nganh néng nghiép (Bang 1). Pic biét dién
thoai thong minh da tré thanh mot cong cu khong thé
thiéu trong nong nghiép hién dai, gan 80 % nong dan sir
dung dién thoai théng minh dé cip nhat thong tin vé gia
ca thi truong, thoi tiét, dat dai, gibng cdy va phan bon.
Tuy nhién, cac ng dung hién tai con han ché trong viéc
cung cip giao tiép hai chidu hodc phan tich du doan,
lam giam hiéu qua tu vin nong nghiép. Mi QR dang
dugc su dung phé bién tai cac siéu thi dé truy Xuét
ngudn gdc ndng san, dap tmg nhu ciu minh bach théng
tin va tang gié tri hang hoéa. Cong nghé blockchain giup
dam bao truy xuét rd rang, thoi gian xir 1y hop dong
duogc rat ngan dong thoi gitip ndng cao hidu qua chudi
cung ung, dac biét vdi hang xuét khau. TIoT hd tro tu
dong hoa, gidm lao dong thu cong va nang cao hi¢u
sudt. Cac mo hinh tai Viét Nam nhu Vinmart (mi QR),
Vina T&T (blockchain cho xoai xuat khau), va Smart
Agri (dién toan ddm may & IoT) cho thay vai tro rd rét
clia timg cong nghé trong nang cao hiéu qué san xuét va
truy xuét ngudn gbc ndng san.

My bay khong nguoi 1ai cung cép hinh anh d¢ phan
giai cao dé giam sat canh quan, quan 1y dich bénh va
phun thude trir sau, giup tiét kiém dén 40 % chi phi héa
chat va giam 6 nhidm mai truong. Pai hoc Nong nghiép
Viét Nam da phat trién drone siéu nhe cho cac muc dich
nay, di han ché phap 1y vé cam bién van 14 thach thic.
Phén tich dir liéu mang lai cac giai phap tuy chinh, két
hop véi drone va cong nghé dam may dé ting hiéu qua
gidm sat nong trai, gitp nong dan ra quyét dinh chinh
xéac hon. Nhat ky sb giup cai thién hiéu qua sir dung dau
VA0 VA cung cip tu van, nhung phat trién cham do thiéu
chinh sach hd tro manh mé. Mang di dong, véi su phé
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bién cia 3G, 4G va chuén bi cho 5G, d3 mé rong két
ndi, dic biét & cac ving sau vung xa, tao diéu kién cho
néng dén tiép can thong tin va dich vu tu van kip thoi.
Cubi cung, nén tang thong tin thi truong va gia truc
tuyén nhu Gmg dung G4EENCoffee giup nong dan két
ndi truc tiép v6i nha ban 1€, dam bao gia ca canh tranh
va cai thién kha ning ra quyét dinh trong mua bén, ché
bién va luu trir ndng san. Cac cong nghé nay khong chi
khéc phuc van dé thong tin va hi¢u qua ma con tao co
hoi dé néng nghiép Viét Nam chuyén tir mo hinh tiéu
tén tai nguyén sang mo hinh tri thirc, huéng dén phat
trién 6n dinh va hoa nhap véi xu thé toan cau.

Biéu dd so sanh hiéu qua truéc va sau chuyén ddi sb
trong nong nghiép Viét Nam (Hinh 2) cho thiy su cai
thién ro rét trong nhiéu chi sb then chét. Trude day,
nang suit chi dat khoang 60 % do phu thudc vao kinh
nghiém va thiéu cong ngh¢, nhung sau khi tmg dung
IoT, dién toan dam may va phan tich dit liéu, con s6 nay
tang 1én 85 %. Chi phi san xuat giam tir 80 % xudng 60
% nho ty dong hoa va diéu phdi thong minh. Ty 1¢ nong
dan tiép can thi truong ting tir 40 % lén 75 % nhd nén
tang thuong mai dién to¢ nhu G4EENCoffee va Zalo
OA. Minh bach ngudn gdc tiang tir 30 % Ién 80 % nhd
ma QR va blockchain, dac biét voi nong san xuat khau
nhu xoai Tién Giang. Dich vu tur van nong nghiép ciing
cai thién hiéu qua tir 45 % 1én 70 % nho cong nghé sd.
Nhirng thay ddi nay cho thay chuyén d6i s6 dang tao ra
su chuyén bién toan dién va bén viing cho nganh néng
nghiép Viét Nam.

.
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4. Thach thirc trong chuyén déi s6 ndng nghiép tai
Viét Nam

Chuyén dbi s6 trong néng nghiép Viét Nam van d6i mat
nhiéu thach thirc. Thiéu k¥ ning sb, dic biét & ving
néng thon va mién nui, can tré nong dan tiép can cong
nghé nhu smartphone hay IoT. Chudi gié tri phan manh,
thiéu dong bo vé& cong nghé va thong tin lam gia ting
chi phi, giam minh bach va hiéu qua san xuat. Rao can
phap 1y nhu quy dinh Iuu trir dit li€u trong nudc theo
Luét An ninh mang (2019) va 1&€nh cAm UAV can tré
mg dung céng nghé hién dai. Thém vao d6, su thiéu
phéi hop giita cac co quan va chi phi diu tu cao khién
ndéng hod nho (chiém 71 % san luong) kho tiép can ddi
moi cong nghé. Giai phap dé xuit gdm: mé rong dao
tao k¥ nang s thong qua khuyén nong va ning cao nhan
thirc cong dong; stra d6i quy dinh vé UAV, dam may va
thac ddy dir liéu mo [8]; ting dau tu cong cho ndng
nghiép s6 va don gian hoa thu tyc tin dung. Nhitng giai
phap nay gop phan thiic diy phat trién bén viing va nang
cao tiém nang canh tranh cho nong nghiép Viét Nam.
5. Két luan va kién nghi

Chuyén dbi s6 dang 1a budc ngoit trong hién dai hoa
ndng nghiép Viét Nam, gitp nang cao hi¢u qua, phat
trién bén vitng va ting kha ning canh tranh quéc té. Ha
Tai liéu tham khao
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tang k¥ thuat s6 phat trién manh v6i gan 99 % dan s6
¢6 dién, mang 3G/4G/5G, va 97 % thanh nién biét chix,
tao nén tang thuan loi cho tmg dung céng nghé. Khoang
80 % nong dan ding smartphone dé truy cap thong tin
va giao dich, gidm chi phi trung gian. Cac cong nghé
nhu IoT (iQShrimp), drone, phan tich dir liéu, ma QR
va blockchain dang gitip t6i uu hoa chudi gi tri va dap
mg tiéu chuan quéc té. Tuy nhién, van ton tai thach
thirc nhu thiéu k¥ ning sb, chi phi dau tu cao, rao can
phap 1y va phan manh chudi cung Gmg. Dé giai quyét,
can su phéi hop déng b gitra chinh phu, doanh nghiép,
t6 chirc qudc té va nong dan.

Can tap trung nang cao k¥ ning sd cho néng dan thong
qua mé rong dao tao khuyén nong, hop tac véi doanh
nghiép va t6 chirc qudc t& nhu Google, két hop cong
nghé VR/AR, uu tién phu nit va viing sau viing xa nham
thiic day qua trinh s6 hoa nong nghiép tai Viét Nam.
Pdng thoi, can cai cach chinh sach nhu d& bo 1énh cim
UAV, néi long quy dinh luu trit dir lidu, thic day di
liéu m& va bao mat, cai thién quan 1y s& hitu tri tué dé
hd trg ddi méi sang tao. Tang dau tu vao Al, loT,
blockchain va don gian hoa tiép cén tin dung wu dii cho
ndéng ho nho; khuyén khich quy du tu mao hiém cho
startup noéng nghiép. Can diy manh hop tic da bén dé
md rong cac dy an nhu nhat ky s6, G4AEENCoffee, va
hé thdng IoT dén nhiéu ving mién, dong thoi thiét ké
giai phap sé bén vimng, phit hop v6i néng dan nho 1¢,
dan toc thiéu s, wu tién cong nghé giam phat thai va
mo hinh chia sé thiét bi. Dé nang cao hiéu qua chuyén
d6i s6 nong nghiép, can dat ra cac muc tiéu rd rang va
do luong duoc. Pén nam 2030, mdi nim nén dao tao
100.000 ndéng dan vé ky ning sd; dén 2027, phan diu
70 % hop tac xa str dung nhat ky s, 50 % ving san xudt
tap trung tmg dung IoT va 30 % doanh nghiép xuét khau
dung blockchain truy xuit ngudn gbc. Can xiy dung mo
hinh mau cép tinh va thac day hop tac cong Va tu trong
trién khai cong nghé nhu drone, cam bién, cloud va
phan tich dir liéu. Pong thoi, can chu trong rii ro dit
lidu va quyén riéng tu: thong tin c4 nhan va dit liéu san
xuét néu khong dugc bao v€ ¢o thé bi khai thac trai
phép, gay mat loi thé canh tranh. Do d6, can xay dung
khung phap 1y bao vé dit 1iéu nong nghiép theo chuén
qudc té, trién khai dinh danh sé cho néng dan, phan
quyén truy cip va nang cao trinh do hiéu biét vé an toan
thong tin cho can bd va hop tac xa.

Loi cdm on

Chung t6i xin cam on Truong Dai hoc Nguyén Tt
Thanh, Thanh phé H6 Chi Minh dé hd trg cho nghién
ciru nay.
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The Application of Digital Transformation in Agriculture: Global and
Vietnamese Perspectives

Lam Tri Duc
Faculty of Medical Laboratory Technology, Nguyen Tat Thanh University
duclt@ntt.edu.vn

Abstract Global agriculture faces mounting challenges due to resource depletion and climate change, while rising
food demand, driven by a global population exceeding 8 billion, intensifies pressure on already scarce resources. To
meet the projected 70 % increase in food production by 2050, science and technology must play a central role.
Agriculture has been severely impacted by the COVID-19 pandemic, with many activities slowing significantly.
However, with the advent of modern technologies such as Artificial Intelligence (Al), the Internet of Things (loT),
big data systems, and blockchain technology aimed at minimizing resource consumption while automating and
optimizing agricultural processes and enhancing transparency throughout the entire supply chain, sustainable farming
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has finally become achievable. These technological advancements enable precise predictive analysis, continuous
monitoring, and the automation of production processes. In Vietnam, Al-based pest and disease prediction systems
and loT-enabled smart irrigation systems are currently being implemented. However, challenges remain, including
limited digital skills, high upfront costs, fragmented value chains, and regulatory barriers. This review explores digital
transformation trends in global and Vietnamese agriculture, highlighting technologies such as UAVs, remote sensing,
robotics, and blockchain, and proposing solutions including digital training, policy reform, increased public
investment, and cross-sector collaboration to foster a sustainable, tech-driven agricultural future.

Keywords Digital Transformation, Smart Agriculture, Food Security
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