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Tém tit: Xuyén suot tién trinh lich sit, linh viee néng nghiép luén giit viing vi thé la tru
¢t cuia nén kinh té Viét Nam, du kién thu hit khoang 26% lyc luong lao dong vao nam 2026
va déng gép trong yéu vao da tang trieong chung. Trdi qua hon ba thdp ky ké tir thoi ky doi
maoi, Viéet Nam da vwon lén manh mé, thoat khoi tinh trang thiéu hut lwong thyc dé tré thanh
cwong quoc xudt khau néng san hang dau toan cau. Mdc di dat dwoc nhitng thanh tuu ding
ké, nganh néng nghiép néi dia van dang phdi dwong dau véi hang loat thach thirc nghiém
trong: hé qua tiéu cuc tur bién déi khi héu, tinh chat manh min cia canh tac nhé Ié, cung voi
do la ham lwong khoa hoc cong nghé, tw déng héa va co gidi héa trong cdc khdu san xudt con
nhiéu han ché. Nham thao gé nhitng mit thet nay, cdc chién lwge tdi co cau toan dién nganh
néng nghiép da dwoc trién khai, ldy trong tam la ddy manh co gi6i héa va tw déng héa dé
gia ting chudi gid tri va hwéng téi phat trién bén vitng. Nghién cieu nay tdp trung phén tich
nhitng tac dong sdu réng cia cudc cach mang céng nghiép lan thir tir (CMCN 4.0) lén linh
viee canh tae, danh gid tinh kha thi vé mdt hiéu qud kinh té cia cac hé thong t déng, dong
thoi phac hoa burc tranh thuc tién vé viéc ung dung robot va tri tué nhan tgo (Al) trong cong
cudc kién thiét mot nén néng nghiép théng minh tai Viét Nam.

Tir khoa: ty dong hoa, robot nong nghiép, nong nghiép cong nghé cao, nong nghiép thong
minh, cach mang cong nghiép 4.0

I. Pit vin dé dén 3.0) déu mang lai nhimg cudc dai phau
1.1. Tdc dpng ciia Cich mang cong vé céu triic kinh té xa hoi, truc tiép nang
nghigp 4.0 doi véi nén canh tic hién dai cao chét luong cudc séng va thuc ddy toc
Nhin lai lich str, cac giai doan cua do tang trudng cua cac QU6C gia. Budce vao
tién trinh cach mang cong nghiép (tir 1.0 ky nguyén hién tai, toan cau dang ching
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kién sy bung nd cua cudc cach mang cong
nghiép lan tht tu. Day 1a sy hoi ty dinh
cao cua hang loat cong nghé 161 nhu tri
tué¢ nhan tao, hé théng Robot tién tién,
va Internet van vat, tao ra mdt mang ludi
lién két chat ché giita khong gian vat ly
va khong gian s6 hoa nham giai quyét
cac thach thuc ky thuat vi mo. Cudc cach
mang cong nghi€p 4.0 dugc gidi chuyén
gia nhan dinh s€ dinh hinh lai moi linh
vuc kinh té, trong d6 nong nghiép chic
chin chiu sy tac dong v6 cung manh mé
(Wolfert va cong su, 2017).

Hoan toan c6 co s& khoa hoc dé
khang dinh rang, mé hinh canh tac truyén
théng tai Viét Nam s€ sém bi thay thé bai
nén noéng nghiép cong nghé cao mang
chuan muec 4.0. bong luc cho su chuyén
d6i nay xuat phat tir nhitng ap luc khong
16 dang d¢ ning 1én chudi cung tmg thyc
pham toan ciu. Dif liéu thong ké tir Lién
Hop Quédc dd du bao quy mé dan sb thé
gidi c6 kha nang cham mdc 9,7 ty nguoi
vao nam 2050 (United Nations, 2019).
Kich ban nay doi hoi san lugng luong thuc
phai tang vot tir 25% dén 70% méi c6 thé
dap tng du nhu cau tiéu thy (FAO, 2009).
Tuy nhién, nghich 1y ndam & chd: trong
khi &p luc san lugng ngay cang tang, quy
dat danh cho nong nghiép va nguén nhan
lyc nong thon lai dang sut gidm nghiém
trong do qua trinh cong nghiép hoa va do
thi hoa. Dung trude bai toan hoc bua vé
viéc gia ting nang suat trén mot dién tich
dat dang thu hep cung véi lugng nhan
cong thua thdt, con dudng duy nhét 1a
tich hop céac giai phap ky thuat dot pha
vao thyc tién canh tac. Hé sinh thai nong
nghiép 4.0, v6i hat nhéan 1a céc thiét bi co
gidi ty dong va robot duge dan dat boi
Al s& bién nong nghiép thanh mot nganh
cong nghiép hién dai, sinh 161 cao. Su 16t
x4c nay khong chi tdi wu héa ning suit

ma con tao stc hut manh meé doi véoi dong
von dau tu moéi, cac doanh nghi¢p cong
ngh¢ va tang 16p k¥ su chat lugng cao.

IL. Co sé 1y thuyét

Trong khong gian phong thi
nghiém, hang loat nguyén mau robot
thu hoach trai cdy da duoc phat trién
thanh cong, dién hinh nhu robot hai cam
(Hannan & Burks, 2004), hé théng thu
hoach dau tay (Kondo va cong su, 2005)
va robot chuyén dung cho ca chua (Bac
va cong su, 2014). Trén thuc dia, du an
Demeter (Pilarski va cong su, 2002) da
tmg dung camera tich hop GPS & tu
dong didu hudéng phuong tién thu hoach.
Piém wu viét vuot trdi cua thé hé may
moc nay 1a kha nang van hanh bén bi
khong nging nghi sudt cac mua vy, nho
kha ning chdng chiu tét trude cac diéu
kién khi hau khic nghiét trén dong rudng.

Duéi goc d6 kinh té va moi truong,
viéc dua robot vao chudi canh tic mang
lai nhitng gia tri thang du ro rét. Pon cu,
viéc sir dung may moc ty dong dé bat sau
hay nhd co s& triét tiéu tinh trang lam
dung hoa chit bao vé thuc vat, tir d6 bao
vé ngudn nude, dat dai va suc khoe cong
ddng. Tinh kha thi vé mat loi ich kinh té
ciing duge minh ching qua nhiéu nghién
ctru chuyén sau. Goense tién hanh thuc
nghiém dbi chiéu gitra may nong nghiép
truyén thong va robot tu hanh trén cung
mot didu kién dia hinh (Goense, 2003).
Két qua khang dinh robot ¢ thé lam viéc
cudng d6 cao 1én t6i 23 gid mdi ngay,
mang lai bién d0 191 nhuan vuot trdi nho
ning suat cao va chi phi nhan céng giam
manh. B6 sung cho luan diém nay, cac
nghién ctru cua (Pedersen va cong su,
2006) vé khau lam dét va gieo hat di chi
ra tuong quan ty 1¢ giita hé thong may kéo
tu dong va may kéo chay bang sirc ngudi



vé mit chi phi dau tu, yéu cau k¥ ning
van hanh va thoi gian lam viéc lan luot
dat mac 1.2, 0.2 va 2.0 lan. Trong mot
bao cdo khac (Pedersen & Blackmore,
2001) cling dua ra két luan tich cuc vé
hi¢u suat kinh té khi so sanh ba kich ban
ung dung robot ty hanh vdi cac phuong
thirc quan 1y déng rudng thong thuong.

Bén canh do, xu hudng di cu co hoc
tr cac vung qué 1én do6 thi tim kiém viéc
lam dang d¢ lai mot khoang tréng 16n vé
ngudn nhan lyc nong thén. Vao nhiing
lac cao diém mua vy, viéc thué mudn
nhan cong ra dong lam viéc dudi thoi tiét
khic nghiét tré nén vo cung kho khan va
dit do so v6i moi trudng nha may diéu
hoa. Nho sirc manh cua Al, cac robot
nong nghi¢p cod thé tu dong hoa triét dé
cac khau lap di lap lai, qua d6 giai quyét
triét dé bai toan khan hiém nhan luc co
hoc nay.

Tong két lai, twong lai ciia nong
nghiép 4.0 chic chin s& gin lién véi su
bung nd ciia robot canh tac. Chia khéa cia
cong nghé nay nam & kha nang toi da hoa
san lugng trong khi kéo giam dén mirc
thip nhat sy lang phi ning luong, ngudn
nudc va hoa chat doc hai. Dau vay, rao
can 16n nhét hién nay chinh 1a rdo can vé
von dau tu ban dau kha 1ém, cong voi su e
ngai tiép can cong nghé mdi cua bd phan
16n nong dan. Hi¢n trang thuc té cho théy,
robot néng nghiép méi chi pho cép tai cac
qué)c gia tién tién. Tai Viét Nam, cong
nghé nay budc diu méi duoc dua vao thir
nghiém tai cac tdp doan quy md l6n nhu
Vinamilk, Hoang Anh Gia Lai, hodc ¢ cac
vung chuyén canh tai Tay Nam BJ.

I11. Phwong phap nghién ciru

Nghién ctu st dung phuong phap
tiép can hon hop, bao gé)m ra soat tai liéu
c6 hé thong va phuong phéap thuc nghiém
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ky thuat. Phuong phéap thuc nghiém: D6i
v6i nghién ciru tinh hudng “Lién hop may
thu hoach dua”, quy trinh thyc nghiém
duoc tién hanh tai Tan Phudc (Tién
Giang). Hé thong duoc danh gia qua 500
mau anh thu thap trong diéu kién thyc té.
Ti€u chi danh gia tap trung vao ty I¢ nhan
dién chinh xac cua thuat toan thi gidc may
tinh va sai s6 dong hoc khong gian (x, y)
cua quy dao tay may.

Hién tai, thé giéi da va dang ung
dung rat nhiéu mo hinh may méc chuyén
biét. Dudi day la phan khiic robot nong
nghiép tiéu biéu nhét dang duogc khai thac.

Co gidi hoa ndong nghiép chinh xac:
Trién khai chu yéu tai cac nha mang hoac
ving tréng cdy an qua, véi nhiém vu tuan
tra, tw dong thu thap thong s6 thd nhudng,
theo doi ty I¢ quang hgp va do luong di¢n
tich bé mét 14.

Tu dong hdéa chan nudi: Tich hop
trong cac siéu trang trai dé tu dong phan
phéi thirc an theo khau phan, vé sinh
chudng trai va sir dung cam bién dé theo
doi biéu hién dich bénh cuia vat nudi.

Kiém soat thuc vat xdm hai (Co
dai): Kha nang ty dong diéu hudng trén
ludng, str dung thi giac may tinh dé phan
biét c6 va hoa mau, sau do xit chinh xac
mot giot hoa chét vao dung tim cay co. Co
ché nay loai bo hoan toan viéc phun thudc
tran lan, bao vé thd nhudng va strc khoe
nguoi tiéu dung.

Quan ly vuon wom thong minh:
Dung trong cic nha kinh quy mé 16n dé
tu dong hoa khau gieo hat, kiém soat nhiét
am, va cung cdp vi lugng phan bén tuy
chinh cho timg mam cay non, giai bai toan
thiéu hut k¥ su nong hoc.

Robot gieo hat dinh vi khong gian
3D: Tich hop hé thdng camera chiéu sau,
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thiét bi nay tinh toan chinh xac cy ly va
do sau dé gieo hat, tao diéu kién phat trién
hoan hao nhit cho b r& cay trong.

Robot nhéan di¢n va thu hoach qua:
Du mang lai 1¢i ich to lon vé nang suét,
viéc hai qua van la bai toan day thach
thirc. Vi dy, trong bai toan hai qua 6t, hé
thong thi giac rat d& bj vo hiéu hoa do bién
dong anh sang ngoai troi, hodc qua ot bi
che khuét béi tan 14 rAm rap. Thém vao
d6, dé lach qua hé thdng canh 14 phirc tap
ma khong lam dap nét qua, canh tay co khi
yéu cau phai co thiét ké nhiéu béac ty do
(DOF), co cau kep phai du do “mém”va
linh hoat. Mac du khé khan, cong nghé
nay dang tién nhitng budc dai tai cac nudc
phat trién.

IV. Két qua va thao luin

4.1. Ciac mé hinh Robot tién tién
trén toan ciu

Hinh 1 giéi thi¢u Ecorobotix - mdt
nén tang robot ty hanh van hanh hoan
toan bang ning luong mit troi. Thiét ké
vat liéu siéu nhe cung hé thdng dinh vi
GPS cho phép n6 di chuyén muot ma trén
ddng. Bang hé théng camera thong minh,
Ecorobotix chi phun thubc trir sau tryc
tiép 1én cac diém c6 dich hai. So véi tap
quéan phun suong dién rong, c6 may nay
gitp tiét kiém dén 30% luong hoa chat
(Ecorobotix, 2018). Viéc trién khai mot
phi d6i Ecorobotix khong chi giam thiéu
chi phi ma con céch ly con nguoi khéi moi
truong hoa chét doc hai.

Hinh 1: Robot Ecorobotix lam nhiém vu phun tuoi (Ecorobotix SA, 2018)

Tiép dén, Hinh 2 khic hoa céc
nguyén mau chuyén dung cho khau lam
cd. Cac nén tang nay so hitu thuat toan
xtr 1y anh tinh vi, c6 thé nhan dién co
dai moc lot thom gitra luéng rau dé dinh

muc lugng thudc diét c¢6 cuc nhod phun
truc tiép vao ching. Song song do, hé
thong con theo ddi chu ky sinh trudng
cua rau dé dua ra canh bdo thiéu hut
dinh dudng.

a) Robot Naio Technologies

b) Robot Blue River Lettuce Bot2

Hinh 2: Cdc mau Robot lam ¢6 trén canh dong



Hinh 3 minh hoa co cu caa cac dang
robot thu hoach tréi cdy, bao gdm robot thu
hoach quéa c6 miii va dau tay. Co ché hoat
dong ¢t 16i 1a ding camera quét quang phd

| Jor
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a) Robot thu hoach quyt
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dé phan tach qua xanh va qua chin. Khi xac
dinh duoc toa do cta qua muc tiéu, bd vi
xtr 1y s& ra 1énh cho co cdu chap hanh vuon
t6i, cat cubng va can than tha vao gio chua.

e

6

b) Robot Agrobot E-series thu hoach dau tay

Hinh 3: Cdc mdu Robot thu hoach trén canh dong

Khoéng thé khong nhic toi cac thiét
bi bay khong nguoi 1ai. Nguyén mau
Agribotix (Hinh 4) la mdt gidi phap gidm
sat trén khong chi phi thip (Agribotix
LLC, 2018). Cam bién hong ngoai da
phd gin trén drone lién tuc truyén hinh

anh bé mat tham thuc vat vé tram diéu
khién. Nho Al phan tich, chu trang trai
1ap tirc nim bat duoc ving dat nao dang
kho han hay khu vuc nao c6 dau hiéu
sau bénh, tur d6 ra quyét dinh cham soéc
hi¢u qua.

RS AR e e

Hinh 4: Drone Agribotix gidm sdt canh dong (Agribotix LLC, 2018)

4.2. Diu én cong nghé Robot tai
Viét Nam

Trong giai doan tir 2008 dén 2017,
tbc do phat trién ctia nganh nong nghiép
ndi dia duy tri 6n dinh & muc 2,66% mdi
nam (BO NN&PTNT, 2020). Bung trudc
nhu ciu khong 16 cua thi trudng xuét
khau, nhiéu “séu dau dan”trong nudc da
manh tay rot vén vao cac t6 hop nong
nghiép sinh thai thong minh. Cac dai img
dung kéo dai tr ty dong hoa quy trinh

nudi bo sira, déng goi bao bi, cho dén phi
d6i drone xit thudc tai vua lta Déng bﬁng
song Ciru Long.

Noi bat nhat trong cong tic nghién
ciu ngi dia 1a dy 4n Lién hgp may thu
hoach dua ty dong. Cong trinh nay 1a su
hop tac thiét ké gitra cac tac gia Nguyén
Pham Thuc Anh, Hoang Son, Duong Van
Tai... dén tir Dai hoc Lam nghiép va Pai
hoc Bach khoa Ha Noi (Anh va cong su,
2020). Thiét bi nay la 10i giai thiét thuc
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nham xo6a bo tdp quan hai dira thi cong.
Quy trinh co gidi hda nay bao vé trai dira
khoi su tin coéng cta vi khudn tir nudc
kénh, gidm ty 1€ hu hong co hoc va nang
cap chit luong néng san dau ra. V& céu
trac co khi (Hinh 5), td hop méay bao gdm
mdt module xe kéo mang theo tay may
robot chay trén mat rudng, phdi hop cing
mot hé thong xudng boi dudi kénh. Dira
sau khi bi cit s& rot xuéng hé thong bang
tai va dugc chuyén thang sang khoang
chira cua xudng.

a) Céu tao co khi canh tay robot

¢) Camera D43 cua hang Intel

Trai tim cua hé thong 1a cum tay
may tu dong (Hinh 5) v&i nhiém vu ra
quét, trich xudt toa do qua dira chin, vuon
co cau kep t6i muc tiéu va thyuc hién thao
tac cit. Khéi phan cing dugc tich hop bao
gém: Mot tay may cAu trac 3 bac tu do; bd
ndi ham cong tac trang bi dia cit truyén
dong qua dong co dién; thiét bi thu nhan
hinh 4nh quang hoc Intel® RealSense™
Depth Camera D435; cing hé théng tu
trung tdm chira bd diéu khién phat 1énh di
chuyén cho tay may.

d) Tii dién diéu khién

Hinh 5: Céu tao canh tay Robot thu hoach dira

Hinh 6: Két qua nhdn dién va doc tao do trai dira



Qué trinh chay thir nghi€ém ngoai
hién truong tai khu vuc Tan Phudc (tinh
Tién Giang) mang lai dir lidu rat kha quan.
Théng ké trén 500 mau anh thu thap truc
tiép, thuat toan thi giac may tinh da dat
ty 1€ khoanh vung va nhén dién chinh xéc
qua dira chin 1én t61 85% (Hinh 6). Dir liéu
chi ra do 1éch quy dao nhét dinh gitra ly
thuyét va thuc tién van hanh. Dé triét tiéu
sai sO nay, giai phap co khi kha thi nhét
dugc dé xuit 13 gia ting bién do va kich
thudc cua 16ng don qua.

Bai bdo dd hé thong hoa birc tranh
tong quan vé xu hudng ung dung robot
trong tu dong hoa nong nghiép, tir cac md
hinh tién tién trén thé gidi dén thuc tién
trién khai tai Viét Nam. Qua trinh ra soat
cho thiy, trong khi cdc cong nghé nhu thiét
bi bay khong nguoi lai (drone) hay robot
phuc vu chan nu6i da budce dau dugc ung
dung hi¢u qua, thi viéc tu dong hoa khau
thu hoach ngoai dong rudng van dang doi
mat voi nhiéu rao can vé ky thuat va do
chinh x4c.

V. Két luén

Bai bao di hé thong hoa buc tranh
tong quan vé xu hudng tng dung robot
trong tu dong hda ndong nghi¢p, tir cac mo
hinh tién tién trén thé giéi dén thuc tién
trién khai tai Viét Nam. Qua trinh ra soat
cho thay, trong khi cdc cong nghé nhu thiét
bi bay khong nguoi lai (drone) hay robot
phuc vu chan nuoi da budce dau duoc ung
dung hi¢u qua, thi viéc tu dong hoa khau
thu hoach ngoai dong rudng van dang doi
mit véi nhiéu rao can vé ky thuat va do
chinh xac. Thong qua nghién clru tinh
hudng d6i v6i hé thong “Lién hop may
thu hoach dura ty dong” do Viét Nam thiét
ké, nghién ctru di cung cép cac danh gia
dinh lugong vé hiéu nang hoat dong thuc
té tai ving nguyén liéu Tan Phudc (Tién
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Giang). Cu thé, hé théng thi gidc may
tinh da dat ty 1€ nhan dién chinh xac 85%
d6i voi qua dua chin trén tap dit liéu 500
mau anh khao nghiém. Tuy nhién, viéc do
ludng quy dao ciing chi ra cac sai sd dong
hoc nhét dinh gitta toa do nhan dién ly
thuyét va vi tri diém dén thyuc té cta cum
tay may co khi. Tir nhitng bang ching
thuc nghiém nay, giai phap truc tiép dugc
rit ra 1a can cai tién thiét ké co khi thong
qua viéc mo rong kich thudc 1dong don qua
nham bu dip sai s6 quy dao. Nhimg két
qua nay phan anh ding thuc trang gidi han
cong nghé hién tai, dong thoi cung cap co
so dir liéu thyc tién quan trong dé tiép tuc
tdi wu hoa va nodi dia hoa cac dong robot
thu hoach, huéng toi giai quyét bai toan
thiéu hut lao dong va nang cao chat luong
néng san tai Viét Nam.
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RESEARCH AND APPLICATIONS OF ROBOTICS
IN AGRICULTURAL AUTOMATION TOWARD
SMART AGRICULTURE

Hoang Son', Hoang Anh Dung?, Nguyen Van Manh?

Abstract: Throughout its history, agriculture has consistently served as the backbone of
Vietham's economy, projecting to employ roughly 26% of the national workforce by 2025 and
contributing significantly to overall growth. Following more than three decades of the Doi
Moi (Renovation) era, Vietnam has dramatically evolved from experiencing food shortages to
emerging as a premier global agricultural exporter. Despite these monumental achievements,
the domestic farming sector continues to grapple with severe systemic challenges, including
the adverse effects of climate change, highly fragmented small-scale farming practices, and
a noticeably low penetration of mechanization and technological innovation in production
lines. In response to these bottlenecks, comprehensive agricultural restructuring initiatives
have been launched, emphasizing the adoption of automated systems to enhance supply chain
value and ensure environmental sustainability. This study critically explores the profound
implications of the fourth industrial revolution (Industry 4.0) on modern farming, evaluates
the economic viability of autonomous field operations, and provides a practical overview
of how robotics and Artificial Intelligence (Al) are being leveraged to construct a smart
agriculture ecosystem in Vietnam.

Keywords: agricultural automation, agricultural robots, high-tech agriculture, smart
agriculture, agriculture 4.0
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