CHUYEN BOI SO VA NANG CAO HIEU QUA
SAN XUAT NONG NGHIEP

TS. Poan Ngoe Pha

Lién hiép cac Hoi Khoa hoc va Ky thudt tinh An Giang

Cudc Cach mang cong nghiép lin thi tw dang dién ra manh mé trén toan thé giéi,
thiic day CPS trong néng nghiép véi sw img dung cong nghé s6 vao moi hoat dong
nong nghiép tir sin xuit, so ché, ché bién va phan phdi san pham. Cic nghién ciru
trng dung cong nghé s da thwe hién & mét so6 dia phwong trong nwéc viao quén 1y
nuwéc, phan bén, nhin dang, phin loai néng san, truy xuéit ngudn goc thé hién hiéu

qua ciia CPS trong nong nghiép qua viéc 1am niing suit lao dong, tinh chinh xac,
tinh minh bach nhiam giip mé réng quy md san xuat. Tuy nhién, dé CPS trong
nong nghiép cé hiéu qua, cin hoan thién co sé ha ting lién quan, thim dinh hié¢u
qua diu tir céng nghé méi, ning cao chit hrong ngudén nhén lwe va cé chién lwoc
thi trwdmg nong san thich hop véi néng san dwgc tao ra.

automation

mass production ¢lectrical energy

. water power
steam engine 2.0

Industry
1.0

Electricity

- Mechanization /’

ield _

monitoring  gyidance application

2.0
- pesticide

indi 100l Agriculture
e oomanual work

ﬂ Indus‘t?y el

y

IoT
information technology %3 é@ b§m
m Industry
Industry
3.0 Intelligence
Electronics
'-_______’ Agnculture
icull o7 5145
e =gy =

variable rate  aytonomous farming

trustworthy food supply

d system ubiquitous agriculture sensing
Agriculture animal power ot fertilizer
1.0 T academic and industrial groups
- green ll‘ﬁVﬂiHliOl‘l formed for P“ECiSiﬂﬂ agriculture lndlustry 4.0 in Agriculture
o ° ® ° ® ° ® ® °o—>
1784 1870 1950 1969 1992 2011 2017 2030 2050
first mechanical loom  first assembly line first programmable Industry 4.0 concept

logic controller

Dong thoi gian cia cdc cuge cach mang cong nghiép va cach magng néng nghiép
(Liu va csv, 2021 ; ddn theo Dayioglu va Turker, 2021)

1. Cich mang cong nghiép va nong
nghiép

Bit dau tir thé ky 18, Cach mang cong
nghiép di trai qua 4 cot mbc chinh va
chuyén bién manh nhat thuong dwoc goi
cudc Cach mang cong nghiép lan thir ba va
cudc Cach mang cong nghiép lan thir tu,
thuat ngtt nay dugc Schwab dua ra
nam 2015 (Dayioglu va Turker, 2021).

cudc Cach mang cong nghiép lan thir ba véi
cong ngh¢ thong tin va ty dong hoa vao
néng nghiép tao ra canh tac chinh xac (PF-
Precision Farming) va cugc Cach mang
cong nghiép lan tht tu véi AL [oT, big data,
ML di din dén nong nghiép 4.0 chi yéu la
phat trién canh tac chinh xac 1én néng nghiép
chinh xac (PA- Precision Agriculture) voi
qué trinh CPS di vao doi song tir nim 2011
(Dayioglu va Turker, 2021).
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Nhu vay, CDS trong nong nghi¢p la
su ung dung cong nghé sd vao moi hoat
dong cua ndng nghiép tir san xudt, so ché,
ché bién va phan phdi san pham voi muc
tiéu 1a nang cao hiéu qua san xuat va gia
tri ctia san pham. N6 chu yéu bao gdm cac
hoat dong Ung dung cong nghé thong tin,
internet van vat (loT-Internet of Things),
tri tu€ nhan tao (Al-Artificial Intelligence),
hoc may (Machine Learning).

2. Mot sé tng dung ciia Cach mang
cong nghiép trong nong nghiép

a. San phtfng mat rupng laser (laser
leveling)

San phang mat rudng véi thiét bi laser
thugc cong nghé canh tac chinh xac. Thiét
bi nay dugc Cong ty Trimble Navigation
(M¥) san xuat vao nam 2000 va két hop vai
Vién Nghién ctru Lia gao Qudc té (IRRI)
dua vao Trung qudc va An d6 nam 2002.
Thay vi diéu khién gau trang 1én xudng
bfmg mét thuong, bd thiét bi nay dung tia
laser diéu khién bom thuy luc tu dong diéu
chinh gau trang 1én xuéng dé lam bang mat
ruéng mot cach chinh xac. Céng cu nay
gilip tudGi tidu nudce hidu quéa va han ché co
rat tot, tr do tiét kiém nude khoang 50%
va ting nang suat lua tir 15 - 20% cic mod
hinh Viét Nam, Trung quéc, An Do. Nim
2003, IRRI cung cap mdt bd thiét bi didu
khién dé gin vao may kéo chay thir nghiém
cho Trung tim Gidng Bac Liéu trén 12 ha
rudng laa. Két qua cai tao do chénh léch
mat rudng tr 2 - 3,5 dm con 3 cm, giam
phan nita chi phi bom nudc, ning suit laa
cao hon 350 kg/ha so dbi ching. Sau do,
S& Nong nghiép va Phét trién nong thon
An Giang ciling nhan dugc nhian bo thiét bi

laser transmitter laser receiver

‘ &‘$

Sor do hoat dong cuia bg thiét bi laser san phang mdt bang
dong rugng ( Nguon: internet)

dé thuc hién trong trong chuong trinh “Ba
giam ba tang” trong 2 vu Pong Xuan 2006-
2007. Két qua 16 duoc trang laser ting ning
suit cao hon 1,5 tin/ha (8,4 tan so véi 6,9
tan/ha), va chi phi san xuat giam, trong d6
cong lao dong 1am co giam tir 6 triéu xudng
con 4 triéu dong/ha, luong dau diesel ding
bom nude giam tir 80 lit xudng con 30 lit/ha.
Tu két qua trén, bd thiét bi duoc giao cho
dia phuong str dung dé hd tro cai tao mat
bang déng rudéng (Phan Hiéu Hién, 2008).

b. Twoi wot kho xen ké voi internet van
vit (IoT AWD)

Trong tinh hinh bién ddi khi hau dang
dién ra, ngudn nude ngay cang khan hiém,
Vién Nghién ctru Lua gao Qudc té (IRRI)
dua ra k¥ thuat tudi “Udt khé xen ké&”
(AWD = Alternate Wetting and Drying) dé
tiét kiém nudc (water savings) cho canh tac
lta va hudng dan ap dung thir nghiém dau
tién tai An Giang vao nam 2005. Bién phap
chu yéu la kiém soat sao cho mirc nudc
trén dong ruéng khong cao hon mit rudng
5 c¢m va khong xudng thip hon 20 cm (co
thé diéu chinh tuy theo loai dat), theo doi
bang dng nude nhura khoan 16, khic diu véi
muc dich 1am cho cay Iua khée (cirng cap,
khong do ngd, chic hat va chéng chiu sau
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bénh tot hon khi bi ngap ung). Qua thuc
nghiém nhiéu noi AWD gilip giam chi phi
nudc tudi, ting ning suat.

Gan day, cong ngh¢ internet van vat
(IoT) dugc 4p dung cho AWD qua mét
nghién clru do nhém chuyén gia Pai hoc
Tra Vinh thuc hién tir 2018 - 2019 voi1 su
tai tro ctia Ngan hang Thé gidi, 4p dung
vao thyc té dong rudng gém 70 ha vai 82
h6 nong dan ¢ 3 tinh: Tra Vinh, Can Tho
va An Giang. Thay cho 6ng nudc duc 16 1a
try AWD thong minh gin cam bién dung
nang lugng mat tro1 theo déi muc nudce
trén dong rudng tir am 15 cm dén 5 cm
trén mat rudng voi do phan giai 0,1 cm, két
nbi hé théng cam bién dé chuyén tai thong
tin 5 phat/lan vé hop diéu khién thong qua
internet voi khoang cach 1én dén 20 km. Tur
d6 hé thong diéu khién bom tudi tu dong
theo ky thuat AWD trén khu vuc sur dung
nude chung theo 1ap trinh dinh san. Ngudi
sir dung c6 thé quan sat va chu dong diéu
khién bom tudi qua Gng dung trén dién
thoai thong minh.

Két qua 1a sy do luong chinh xac muc
nuée cho phép néng dan tiét kiém nudc
t6i da khi ap dung AWD, giam duoc

3-20%nudctudisoveiAWD thongthuong

va gidm 25% chi phi tudi. Bién phap loT
cling lam ting ning sut laa so véi AWD
thi cong, cao nhéat 1a & Can Tho (13%),
thip hon 12 & Tra Vinh va An Giang do diéu
kién mat béng dﬁng rudng khu vuc va cach
ap dung khong nhat quan gitra IoT va AWD
thi cong. V& khi thai, du 4n ding phuong
phap USDA GraceNet dit cac thung do khi
trén cac thira rudng thi nghiém, 1iy miu
10 ngay/lan trong 80 ngay dau. Két qua,
[oT AWD giam 30% so voi canh tac loa
truyén thong do giam luong CH , bhat ra
trong diéu kién ruong yém khi (Pham Vi
Biang, 2023). Diéu kién dé ap dung IoT
AWD hi¢u qua la mat ruong béng phéng,
chét luong dat d("ing déu, dién tich thua
rudng trén 2 ha, khu vuc 4p dung co dién
cho may bom va phu song internet.

c. Cong nghé bon phan thong minh

Cong nghé bon phan thong minh dya vao
ToT va cam bién dé xac dinh do pH, thanh
phan dinh dudng trong dét, tinh hinh phat
trién va nhu cau dinh dudng can thiét cho
ciy trong trong mdi giai doan va bao cho
nguoi su dung qua dién thoai thong minh
dé didu khién bon phén, tudi nude kip thoi;
dong thoi hudng dan, tra 101 ciu hoi lién
quan cho néng dan bang tri tu¢ nhan tao
(AI). Cong nghé nay dugc Cong ty Enfarm
phéi hop Vién Ky thuat Lam nghiép Tay
Nguyén (WASI) thuc hién hi¢u qua trén
cay ca phé¢ ¢ Tay Nguyén giup giam 50%
chi phi va ting nang suat ca phé 20% (Ping
Thi Thim, Minh An, 2024).

Ngoai ra, hé thdng bon phan thong
minh cling dugc 4p dung trong nha ludi,
nha kinh v&i cac thiét bi cam bién do lién
tuc d6 4m, nhiét do, pH, dg dién giai (EC),
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thanh phan dinh dudng dé van hanh hé
thong boén phan léng tuy dong gitp ciy
trong, rau hoa trong nha kinh phat trién t6t.
d. Hoc may (ML-Machine Learning)
Hoc may 1a mot dang AI duoc dung phé
bién trong nong nghiép dé chuan doan bénh
cdy trong, khong mat thoi gian va mang lai

hiéu qua tot hon so véi cach chuan doan
truyén thong, tén nhiéu nhan cong va co
thé khong nhit quan. Quy trinh 1am viéc
ctia ML gdm cac giai doan: thu thap dit liéu
(data gathering), X ly dir liéu (processed
data), trién khai (Deployment).

Data preprocessing

Quy trinh ki thudt phat hién van dé trén cay trong
dira trén ML (Ngugi va ctv, 2024)

Mo hinh ML véi bd dir lidu PlantVillage
v6i phién ban dau tién duoc Tién si David
Huges - Pai hoc Penn State dua ra nam
2016 dugc sir dung va cap nhat chuan doan
bénh dic trung trén nhiéu loai cay trong
nhu ca chua, khoai tdy, nho... dugc huén
luyén vai M6 hinh AlexNet dugc danh gia
mtrc d§ phan loai chinh xac dat 99,3%.
Nhin chung, ML c6 trién vong cai thién
quan 1y bénh cdy trong va tinh bén vimg
cia néng nghiép nhung cin cin nhic k¥
ludng vé chét lugng tap dir liéu, lua chon
mo hinh va sy tham gia cua cac bén lién
quan (Ngugi, A.A; Ezungwu, A.E (2024)).
ML c6 nhiéu dang va da dugc nghién ciru
thuc hién nhiéu noi trong nudc.

Teachable Machine. Cong cu Teachable
Machine 1a mot k¥ thuat ML dugc Nikhil
Thorat xay dung vao nam 2017 sir dung
phuong phép hoc chuyén giao, dé tim cac
mau va xu hudng trong hinh anh hoic mau
am thanh, déng thoi tao ra mot moé hinh
phan loai don gian nhanh chong, c6 thé
dao tao va xay dung cac mo hinh dya trén
tap dit liéu hinh anh, tur thé co thé hoac am
thanh. Bui Minh Triét, Nguyén Thi Hai
Ly va Huynh Khai Vinh (2024) nghién
ctu ung dung Teachable Machine nhan
dién tu dong cac giai doan phat trién qua
thé (fruiting body) nim tai mot co so
tréng ndm rom ¢ huyén Lai Vung, tinh
Pong Thap. Két qua huin luyén dat trén
95% voi tap kiém dinh va két qua thuc
nghiém nhan dang trén 200 anh c6 chinh
xac xap xi 93% cho thay phuong phap
ndy co trién vong tdt va co thé ap dung
vao thyc té dé nhan dang cac giai doan
phat trién cta qua thé ndm rom.

Machine Learning cho phin loai
xoai. Trong ndéng nghi¢p thong minh,
viéc kiém tra chat lvong va phan loai tu
dong 1a rat can thiét cho so ché, ché bién,
tiéu thy; gidm bot cong lao dong va tranh
viéc phan loai khong nhit quan bang mat
thuong. Poan Thanh Nghi va Lé Thi Buc
Ngoc (2025) dung ML véi ky thuat xu 1y
anh Otsu phan loai xoai theo hinh dang,
vét lem va ding md hinh Random Forest
dé du bao hang xoai. Tac gia da thu thap
440 trai xoai Dai Loan ¢ tinh An Giang
dé phan tich thong qua hinh anh. Trai xoai
dugc phan thanh 3 hang: hang I trai khong
vét lem, da muot, gia, trong lugng 620 g
tro 1én; hang 11 co it vét lem, da khong 10i,
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trong lugng tir 500 - 620 g; hang III trai
chin, c6 vét trﬁy, seo, dinh nhiéu dat va trong
luwgng dudi 500 g. Phuong phép luan va céc
thuat toan ding xir 1y anh sb, phan tich néi
dung, phan tich théng ké dugc trién khai dé
phan loai san pham xoai dia phuong. Két
qua 12 hé thdng phan tich dat do chinh xéac &
hang I 1a 91,32%, hang II 1a 85,35%, hang
I11 14 88,76% va do chinh xac chung la 88%.
Nhu vay, hé théng c6 két qua giup phan
hang trai xoai dat chat lugng cao, bao quan
va san xuat tot hon so vai cach lam thu cong
va giam dugc lao dong.

Deep Learning (DL) cho quan ly
lii lut. PDoan Thanh Nghi va Lé Thi Puc
Ngoc (2023) dung Deep Learning, 1a dang
nghién ciru sdu cia ML dé xay dyng md
hinh phat hién i tr anh SAR. D lidu
thu tir 4.830 anh v¢ tinh voi d§ phan giai
256 x 256 pixels ¢ tinh Quang Ngdi nam
2020 rdi dung ky thuat phét hién thay doi
duong nét voi d phan giai cao cua tung cap
anh & cac thoi diém trude va sau 1. Két qua
nghién ctru dat dg chinh xac (Precision) dat
96,9%. M6 hinh méi cung cap cong cu c6
gia tri cho cac co quan quan ly 1a thién tai
nhanh va dang tin cay (Bang 1).

Bing 1: So sdnh hi¢u qua va phire tap cia cic md hinh
Nguén: Poan Thanh Nghi va Lé Thi Dirc Ngoc (2025)

su dung cong nghé NVIDA’s Jetson Nano
két hgp mé hinh phat hién vat thé cho giam
sat con trung tur xa, tu dong thuc hién qua
trinh phat hién, nhan dang, giam sat con
trung. Dir liéu thu thap trén interrnet dugc
2.335 anh 10 loai c¢6n trung, chia thanh 3
tap hop dé huéan luyén, xac nhan va kiém
tra theo ty 1€ 7:2:1. M6 hinh YOLOv7 dugc
ap dung vao bd dir liéu cho cac hoat dong
nay dat do chinh xac (mAP@0.5 accuracy)
77,2%. Két qua nghién ctru gitp cho noéng
dan, co quan quan ly c6 bién phap xu 1y
chinh xac dung luc, ngan ngura dich hai,
giam chi phi san xuat va bao vé méi truong.

Quin ly chudi cung ing véi
Blockchain. Quan Iy chudi cung (rng ndng
san va truy xuat ngudn gbe 1 khau vé cing
quan trong dbi v4i xuit khau vao cac thi
truong kho tinh. Céng nghé Blockchain
duoc dung dé xay dung ciu trac dit liéu
nhu 12 so cai dé ghi lai cac giao dich trén
mot hé thong may tinh ngang hang theo
phuong thirc ma hoa céc giao dich theo
chudi thoi gian; cho phép luu trit, truyén
tai dir liéu mdét cach an toan ma khong doi
hoi sy xac nhan trung gian.
Piéu nay doi hoi phai co

Methods Params (M) FLOPs (G) Precision (%) Recall (%) Fl-score (%) su tham gla n ghlém tic
FC-Siam-Diff 1.2 10.4 87.5 95.6 91.3 . . ’
DTCDSCN 316 254 90.2 96.7 933 moi khau déu phal déng k}'/
Siam-NestedUNet LLT 109.2 94.5 96.2 95.3 . . ~.
BIT 264 234 94.8 95.4 95.1 va dua thong tin vao chudi

Ours 19.3 32.3 96.9 94.6 95.7

Giam sat con trung voi DL. Giam sat
con tring véi cach lam truyén thong t6n lao
dong va mat nhiéu thoi gian. Poan Thanh
Nghi va Phan Thién Hué (2024) nghién ctru
DL dua ra hé théng giam sat thong minh mai

va ngudi tiu dung co thé truy cdp qua
mot ung dung (app) trén dién thoai thong
minh va mang internet. Nhu vdy méi co
dugce niém tin cua nguoi tiéu ding va tir
do, xdy dung thuong hi¢u san pham.
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M6 hinh quan Iy chudi cung tmg va truy xudt nguon goc xoai Hau Giang

(Huynh Phuoe Hai, 2023)

Trong thoi gian qua, nhém chuyén gia
Khoa Coéng ngh¢ thong tin Pai hoc An
Giang da xdy dung Blockchain 4p dung
t6t cho mot HTX xoai ¢ Hau Giang. Mb
hinh gdém cac giai doan: tréng, cham sdc,
thu hoach, xir 1y sau thu hoach, buén ban.
Toan bd qua trinh trong chudi duoc ghi lai
va dua vao blockchain. Cong nghé nay ap
dung dugc cho chudi gia tri lia gao chét
luong cao - dac san cling nhu cac nong san
xuit khau khac (Huynh Phuéc Hai, 2023).

3. Hiéu qua CbS

Nong nghiép truyén thong dugc hién dai
hoa dé nang cao hiéu qua san xut theo 2
cach: cach thir nhat 1a tao giong moi, phan
bon hoa hoc va cung cap nudc dé cay trong
phat trién tot; cach thtr hai 1a dau tu von
dua may moc, ky thuat - cong nghé mai
vao san xuat, dong thoi véi ting k§ ning
cua nguoi lao dong. Cong nghé hién dai
gilip san xuat néng nghiép dat san lugng
cao hon (Gillis va cs., 1992). Bén thoi ky
Cudc Cach mang cong nghiép lan thi tu,
Qua mot s6 mé hinh ung dung chuyén doi
s6 di thuc hién trén day, cong nghé moi
cho théy c6 tac dung manh mé la tang hi¢u
qua san xuat ndong nghiép nhu sau.

a. Tiang nang suit lao dpng/Giam bot
cong lao dpng

Chuyén doi s trong néng nghiép cung
cap cong cu thong minh gitp giam bét lao
dong nhung van biao dam ning suat ciy

lao dong phun thudc bao vé
thue vat, ruong lta khong bi
giam dap, xir ly nhanh chéng
dich siu bénh bao vé ciy trong; quan ly
nuée theo k§ thudt tudi “Udt khod xen k&
IoT AWD gitip giam cong lao dong ra dong
xem xét myc nudc rudng va diéu khién bom
twdi thu cong, cy lta cimg cap cho ning suat
cao hon AWD thii cong; ML gilip gidm cong
lao dong trong khau phan loai nong san.

b. Tinh chinh xdc

Cong nghé 4.0 gitp phat triécn nong
nghiép chinh xac. San phang dong rudng
bang thiét bi laser lam cho dong rudng
giam dg chénh léch con 3 cm, bao dam
myuc nude dong déu trén rudng laa. IoT
AWD ding cam bién va hé diéu khién tu
dong gitp gitt muc nude trong gidi han,
rudng khong bi ngap ung cling nhu qua kho
han. Cong nghé bon phéan thong minh phan
tich ham luong dinh dudng trong dat, cay
trong chinh xac, diéu chinh lugng phan phu
hop. Cac m6 hinh ML phan loai nong san;
nhén dang con trung, vét bénh, dia hinh i
lut, dat mtrc dd chinh x4c cao. Do do, chét
lwong san pham sé& tot hon.

c. Quan Iy chudi sin xudt chét ché

Ung dung Blockchain vao quan 1y chudi
san xudt gitip quan 1y chi tiét cac cong doan
san xuat, truy xuat duoc ngudn gde san pham.
Do d6, chat lwong néng san pham dugc quan
1y tot, ngudn gdc san pham rd rang hon nén
nguoi tiéu dung sé tin cdy hon. Tur do, viéc
xay dung thuong hi¢u va dua nong san vao
cac thi truong kho tinh sé thuan 11 hon.
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d. Mé réng quy mé sin xudt

Kinh té theo quy md (economies of
scale) lién quan dén y tuong chi phi trung
binh giam khi mé réng quy mé san xuét.
Ap dung cong nghé tién tién gitp ting
dugc quy mo san xuét, giam chi phi san
xudt, ting kha ning canh tranh va ting
hiéu qua san xuit nong nghiép. Vi du. Dbi
v6i cong nghé ML nhan dang, phan loai
trai xoai, nAm rom cang mé rong san xuat
cang hiéu qua vi khong phai ting lao dong
thu cong cho cong viée nhin lya d6i twong
bang mit va tay.

4. Cac van dé cin quan tAm khi dwa
chuyén ddi so vao san xuit

a. Hoan thién co sé hg ting

Méi cong nghé déu co yéu cau vé co s&
ha ting dap tmg dé hoat dong hiéu qua. [oT
AWD can c¢6 hé théng kinh muong thong
thoang, mit rudng bang phang, mang lu6i
dién va internet bao phu dia ban. M6 hinh
IoT-AWD c¢6 kha nang bao phii 10 ha dong
ruéng, nhung do diéu kién kinh muong,
mat ruong khong dap ung nén chi thuc
hién trén 2 ha thi tén kém, khong hi¢u qua.
Mang ludi internet rat quan trong d6i véi
cong nghé 4.0, néu khong c¢o thi hé thong
chuyén ddi sb khong hoat dong duogc.

b. Thim dinh, xem xét higu qud diu tw
cong nghé maoi

Do dau tu cong nghé ban dau ton kém,
nén can xem xét cac yéu té dau ra, dau vao
dé du an 4p dung cong nghé méi kha thi, c6
hidu qua nhu: nhu cau thi truong, gia ban
nong san va bién dong gid, chi phi dau tu,
lam phat, rui ro thi truong.... Cac chi tiéu
NPV (Net Present Value - hién gia thuan),
IRR (internal Rate of Return - ty s6 noi hoan),

diém hoan vdén (BEP- Break-Even Point)
thoi gian hoan von... can dugc phéan tich
k¥ ludng trude khi dau tu.

c. Vin dé thi trwong néng sdn

Theo Kinh té hoc vi md (Pindyck va
Rubinfeld, 2001), thi truong nong san tho
1a thi truong canh tranh hoan hao (perfectly
compatitive market), hang hoa khong dac
trung, gia ca duge quyét dinh theo quy luét
cung — cau. Loi nhuan kinh té duoc chimg
minh 1a bang khong khi tinh chi phi kinh té
gdm ca chi phi tai chinh va chi phi co hoi
(opportunity costs) ciia von va lao dong.
Tuy nhién, véi hang hoa co tinh dic trung
riéng thi ¢o thé tham gia thi truong canh
tranh ¢o tinh doc quyén (monopolistically
compatitive market) va dugc mot phan
loi nhudn doc quyén. Do do6, voi nong san
dugc phan loai chat lugng chinh xac, bao
dam chét luong, truy xuit dugce ngudn goc
rd rang, gop phan han ché tic dong moi
truong (nhu lua giam khi thai nha kinh,
kinh té tuan hoan) thuc hién duoc nho cong
nghé 4.0 14 hang hoa c¢o tinh dic trung thi
nha san xuit c6 thé xay dung thuong hiéu,
¢6 chién luge marketing phii hop dé xam
nhdp phan khuc thi truong kho tinh, thi
truong ngach (niche market) dé dat duoc
loi nhuan cao hon.

d. Nang cao nang luwc ngwoi lao dong

Cong nghé chuyén d6i sb phic tap, thay
d6i khong ngimg nén rat can doi ngi lao
dong c6 k¥ nang dap tng dugc yéu cau
cong viée clia cac cap tir quan 1y dén van
hanh. Mat khac, m6 hinh quan ly, kinh
doanh ctia mdi t6 chirc, doanh nghiép
cling phai thay dbi thich tmg véi thuc tién.
Do d6, can hudn luyén va cdp nhat
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kha ning vé cong nghé thong tin thuong
xuyén dé cho hé thong van hanh subn sg.

5. Két luan

Trong trao luu ddy manh cudc Cach mang
cong nghiép lan thir tu, qua trinh thuc hién
mét s6 mo hinh, cong trinh nghién ctru ap
dung cac cong cu IoT, Al, ML & mot s6 dia
phuong trong nudc cho thiy chuyén doi so
c6 tac dung nang cao hiéu qua san xuit nong
nghiép, cu thé 1a giam lao dong thu cong
(ting ning suat lao dong), tang tinh chinh
xac trong canh tac, so ché nong san; quan Iy
chudi san xuat nong san chit chg, truy xut
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duoc ngudn goe rd rang, gitp md rong quy
mo san xuat, giam chi phi san xuat dé ting
tinh canh tranh cta san phé‘im. Nho vay, co
thé dua nong san vao thi truong kho tinh,
doi hoi chat luong cao dé tang loi nhuén.

Tuy nhién, cé nhimg van dé can quan
tam giai quyét dé dau tu CPS c¢6 kha
thi va dat hiéu qua nhu 1a diéu kién ha
tang, nhan lyc va chién lugc tham gia
thi truong phu hop dé phat huy hiéu qua
CDS, mang lai lgi ich cho nguoi san xuat
va cong dong xa hoi./.
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