Tap chi Khoa hoc Trirong Pai hoc Can Tho

Tdp 58, S6 Chuyén dé SDMD (2022): 42-47

Tap chi Khoa hoc Trudng Pai hoc Can Thd gz

&

S6 chuyén dé: SDMD 2022

website: ctujsvn.ctu.edu.vn

DOI:10.22144/ctu.jvn.2022.190

MOT SO MO HINH UNG DUNG CONG NGHE 4.0 HO TRQ NONG NGHIEP, THUY SAN

THONG MINH

Nguyén Thai Nghe®,

Nguyén Chi Ngon? va Nguyén Hitu Hoa'

YTrieong Cong nghé Thong tin va Truyén thong, Truong Pai hoc Can Tho
2Trwong Bdch Khoa, Truwong Pai hoc Can Tho
*Newoi chiu trach nhiém vé bai viét: Nguyén Thdi Nghe (email: ntnghe@cit.ctu.edu.vn)

Thong tin chung:

Ngay nhdn bai: 10/08/2022
Ngay nhdn bai sira: 25/08/2022
Ngay duyét dang: 17/10/2022

Title:

Applications of 4.0
technologies to support smart
agriculture and aquaculture

Tir khoa:

Nong nghiép thong minh, Thiy
san théng minh, Hé thong
thong tin thong minh, May hoc
trong Nong nghié¢p

Keywords:

Smart agriculture, Smart
Aquaculture, Intelligent
information systems, Machine
learning in agriculture

ABSTRACT

The fourth industrial revolution is gradually supporting changing habits
in life in a more automatic way. In this work, we introduce some
technology application models of the fourth industrial revolution in
supporting smart agriculture and fisheries. These systems include virtual
assistant system in smart agriculture, rice leaf colorimetric system on
mobile devices, disease diagnosis system on rice leaves from photos taken
by deep learning technique, Promotion system. agriculture via text
message, the system of monitoring and warning of water quality by deep
learning techniques and the system to look up the origin of products by
QR code. These systems have all been built and tested in the lab.
Experimental results showed that the application in practice was
completely feasible, but the application will need specific addresses as
well as fine-tuning to suit each locality.

TOM TAT

Cugc cach mang cong nghiép 4.0 dang dan hé tro thay doz nhirng thoi
quen trong cugc song theo huong tu dong hon. Trong bai viét nay, chiing
toi gioi thieu mot s6 mo hinh wng dung cong nghé cua cudc cach mang
cong nghiép lan thit 4 trong hé tro linh viee nong nghiép va thity san théng
minh. Cdc hé thong nay bao gom: Hé thong tro Iy do trong Nong nghiép
théng minh, Hé thong so mau la lia trén thiét bi di dong, Hé thong chan
doan bénh trén ld lua tir anh chup bdng ky thudt hoc sdu, Hé thong khuyén
nong qua tin nhdn, Hé thong quan trdc va canh bdo chat lwong moi truong
niede bang ky thudt hoc sdu va Hé théng tra ciu nguon goc san pham
bang md OR. Cdc hé théng nay deu di dwoce xdy dung va thir nghiém
trong phong nghién ciru. Két qua thuwe nghiém cho thdy viéc imng dung vio
thue té 1a hoan toan kha thi, tuy nhién viéc ap dung sé phdi can dia chi cu
thé ciing nhw viéc tinh chinh cho phit hop véi tirng dia ban.

1. GIOI THIEU

Do anh huong cua bién d6i khi hau va tinh trang
4m 1én toan cau, ngudi nong dan da phai d6i mat véi
nhiéu thach thirc khac nhau trong thoi gian gan day
nhu mat mua do thién tai, 1 lut, han han, moi truong

6 nhiém, dat bac mau,... vi vay viéc ung dung cac
cong nghé cao vao cudc song nham hd tro ngudi dan
1a rat can thiét. Cudc cach mang cong nghiép lan thir
tu dang dan hd trg thay doi nhimg thoi quen trong
cudc song theo huéng tu dong hon, dac biét 1a trong
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linh vyc Nong nghiép, Thay san. Chang han, viéc
du bao chét lwong nude, diéu kién thai tiét, xac dinh
lwong phan bon, thude bao vé thyc vat can sir dung
1a mot s6 yéu t6 cta canh tic chinh x4c nham ning
cao hiéu suét trong trot, hay cac cong viéc hang ngay
nhu ghi chép nhat ky nudi trong c6 thé dugc So hoa
hoan toan va dé dang truy xuat lai ngudn géc san
pham. Su hd trg cua nhitng ky thuat nay s& gitp
giam thiéu lao dong thii cong va ting ning suat.

C6 nhiéu cong trinh nghién ctru di va dang thuc
hién viéc ap dung cac ky thuat tién tién gan day
trong linh vure néng nghiép va thily san, chang han,
Durai and Shamili (2022) di dé xuit phuong phap
gitip ngudi dan quan 1y cay trong va thu hoach mot
cach thong minh do d6 dat dugc ning suat cao véi
chi phi thap. Nghién ctru ciing du doan tong chi phi
can thiét cho viéc trong trot dé gitp ngudi dan 1ap
ké hoach trudc cac hoat dong truéc khi canh tac.
Meshram et al. (2021) da thuc hién mot khao sat sau
rong vé cac nghién ctru tng dung may hoc méi nhat
trong nong nghiép dé giam bét cac van dé trudc khi
thu hoach, thu hoach va sau thu hoach. Ung dung
may hoc trong néng nghiép cho phép canh tac hi¢u
qua va chinh xac hon véi it nhan luc hon véi san
Xuit chét luong cao.

Zhao et al. (2021) da tdng hop cac thuat toan va
ky thuat hoc mdy da duoc ap dung trong nudi ca
thong minh trong nam qua, tom tat cac ing dung hoc
mdy trong nudi trong thuy san mot cach chi tiét, bao
gom dénh gia thong tin vé sinh khdi ca, xac dinh va
phan loai ¢4, phén tich hanh vi va dy dodn cdc thong
SO Chat luong nude. Nhom tac gia clng trinh bay
mot s van dé hién tai trong nuéi tréng thuy san va
xu huéng phat trién trong twong lai. Yang et al.
(2021) da gioi thiéu cac ung dung cua méy hoc trong
nudi trong thity san, bao gom xdc dinh ca song, phan
loai loai, phan tich hanh vi, quyét dinh cho an, wéc
tinh kich thuéc hogc sinh khéi va du doan chit
luong nude. Cac chi tiét ky thuat cua cac phuong
phép may hoc ap dung cho nuoi ca thong minh cling
dugc phén tich, bao gom dir ligu, thuat toan va higu
suit. Két qua danh gia cho thay déng gop dang ké
nhét cia may hoc 1a kha  nang tw dong trich Xuét cac
tinh nang. Tuy nhién, van ton tai nhitng thach thirc
do may hoc van dang trong giai doan tri tu¢ nhén tao
yeu va cin mot lugng l6n dit liéu dugc gén nhin dé
huan luyén, diéu nay da tro thanh mot han ché cho
cac ung dung may hoc trong nudi trong thay san.

Bai viét nay nham gici thidu mot s6 mo hinh ing
dung cong nghé cia cuc cach mang cong nghiép
1an thir tu trong hd tro linh vuc nong nghiép va thuy
san thong minh. Cac hé thong nay da va dang phat
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trién bai nhém nghién ctu, bao gdm: Hé théng tro
ly 4o trong Nong nghiép théng minh, Hé thong so
mau 14 la trén thiét bi di dong, Hé thdng chan doan
bénh trén 14 lua tir anh chup béng ky thuat hoc sau,
Hé thdng khuyén ndng qua tin nhén, Hé thong quan
tric va canh bao chat luong mdi truong nu6c bang
k¥ thuat hoc sau va Hé thng tra ctu nguon g6C san
pham bang ma QR. Cac hé théng nay déu da dugc
thir nghiém, cho két qua rat kha thi dé ap dung vao
thuc té.

2. CAC HE THONG THONG TIN HO
TRQ NONG NGHIEP THONG MINH
_Trong phén nay, bai viét s& gioi thigu mot s6 hé
thong thong tin thong minh hé tro trong linh vuc
No6ng nghiép, tuy nhién, cac phuong phap nay hoan
toan c6 thé st dung cho nhiing linh vuc khac.
2.1. Hé théng tro 1y 4o trong Nong nghiép
thong minh

Nham hd tro ngudi trong trot c6 thém kién thic
vé chiam soc ciing nhu phong trir dich bénh cho ciy
trong, cac dai truyén hinh dinh ky t6 chic cac budi
toa dam, cac chuong trinh khuyén nong,.. tuy nhién
khong phai ai ciing c6 thoi gian tham gia/xem truc
tuyén, vi vay mot hé thdng tra 1oi tic thoi cho nguoi
dan moi lac, moi noi s& dap tng tét cho nhu cau cua
ho. Trong phan nay, chiing t6i gigi thiéu hé thong
chatbot dong vai tro nhu mot trg Iy ao dé c6 thé phan
hoi tirc thi cdu hoi ca ngudi dan. Hé théng dugc
minh hoa nhu trong Hinh 1. Theo d6, khi c6 vén @&
can trao doi, nguoi dung dét cau hoi ngén gon bang
tiéng Viét, hé thdng s& chuyén giong ndi sang vin
ban, tién xir Iy, phan loai linh vyc va tim cau tra 1oi
phti hop (c6 do twong dong gan nhat véi cau hoi cua
ngudi dung). Sau khi c6 céu tra 101, hé thong tu
chuyén sang giong noi va phan hdi lai cho nguoi
dung.

Cau hoi
(giong noi)

Tién xir 1y,
vector héa tir

Céu hoi

Speech to text  —> {Text)

Cau tra 10i (Text) l

gmrJ Cau hoi (Vector)
|Ia J,
% Phén loai cdu hoi

Ca.u tra 1?1 <€—  Text to speech l
(giong noi)

TI'én phan loai

Tim kiem cau tra loi <€— (4 dinh)

Hinh 1. Hé théng tro 1y 4o tra 1oi qua giong noi

Dé thuc nghiém hé théng, dir liéu duoc thu thap
tir nhiéu ngudn khéac nhau (linh vuc trong trot) qua
cac cong thong tin dién tir cua Bo va cac So Nong
nghiép. Sau khi tién xu 1y, loai bo cac cau hoi/dap
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khong phu hop, bo dit liéu con lai 2.500 cau hoi/dap,
Vi 6 linh vuc tu van trong trot nhu trinh bay trong
Bang 1. Trong d6 dit liéu phong trir dich hai c6 s6
luot hoi cao nhat 1a 925 cau hoi va thap nhét 1a hoi
vé linh vyec tiéu thy, mua ban cac san phém lién quan
trong trot véi 138 cau.
Bang 1. Mé ta dir li¢u linh vuwc trong trot (thu
thap théng qua cac cong thong tin dién
tir cia B§/Sé Nong nghiép)

R A Sé6 Tylé
Nhan Tén linh vuc lrgng (%)
ptdh Phong trir dich hai 925 37.00
gct Gidng cay trong 544 21.76
ktcs Ky thudtiongva g 194

cham soc
Phan bén, ché
pbcpsh phim sinh hoc 231  9.24
Thu hoach, ché
th_cb_ba  pidh va bao quan 176 7.04
tsptt Tieu thusanpham 109 555
trong trot
Bang 2. Két qua sau khi tdi wu tham s6
Gia tri tham s F1
Mo : p F1
\ sau khi tim kiem (TF-
hinh (Bow) IDF)
C:10
SVM Gamma: 0.1 93.10 93.00
Kgrnel: RBF
Random S0 cdy con: 460
Hé so cat nhanh: 92.43 92.32
Forest

gini

Trude khi tim cau hoi tuwong ty trong co s& dir
liéu, h¢ thong s& tu phan 16p bang mo hinh may hoc
dé xac dinh linh vuc (6 linh vuc nhu trén) nham thu
hep khong gian va t6i uu hoa toc do tim kiém. Két
qua huan luyén vakiém thir cic mé hinh may hoc
dugc trinh bay trong Bang 2. Dir liéu dugc chia theo
ty 18 80:20 dé lam tap huan luyén va kiém tha, kiém
tra chéo 10 1an (10-fold CV). Trong bang nay, mé
hinh Support Vector Machines (SVM) va Random
Forest dugc dung dé phan 16p, hai phuong phép biéu
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dién céu hoi 1a mé hinh tai tir Bag-of-Word (BoW)
va trong so TF-IDF. Két qua dg do F1 cho thay ca
hai mé hinh déu dat d6 chinh xac trén 90%.

Sau giai doan phén 16p, hé théng s& thuc hién do
d6 tuong dong cdu hoi cia ngudi ding véi cac cu
hoi di co6 cau tra loi trong co s& dit liéu. Cac m6 hinh
do d6 twong ddng ciing duoc kiém thir nhu minh hoa
trong Bang 3. Khi biéu dién tir bang TF-IDF, d¢
tuong dong Cosine cho kha niang phan biét t6t hon
2 d6 do con lai va 1a két qua cao nhét trong hai cach
biéu dién tir. Vi vy, phuong phap biéu dién tir v6i
TF-IDF va d6 twong ddng Cosine da dugc sir dung
dé xay dung hé théng.

Bang 3. So sanh d§ do twong dong ciaa cac

phwong phap
Pj tuong dong BoW TF-IDF
Cosine 0.813 0.865
Manhattan 0.310 0.259
Euclid 0.126 0.093

Tro Ij 4o hd trg tréng trot

G

Trg Iy 4o hé trg trong trot
ﬁ Cau tra |oi tim duoc

i véi sau rieng ngudi ta ciing
ap dung cach va trdi bang cach
trai trai trén dém va dap chiéu
lai khoang 2 - 3 ngay thi chin.

Céch lam cho s&u riéng mau chin
Céu hoi nghe dugc

o o

Hinh 2. Giao dién hé théng tro' Iy 0

Sau khi xay dung va kiém thir cac mé hinh, giao
dién nguoi ding duoc xay dung trén nén Android dé
tich hgp cac mo hinh trén nhu minh hoa trong Hinh
2. Heé thdng duogc dua ra méi trudng thuc té dé thir
nghiém trén 12 cau hdéi nhu minh hoa trong Bang 4.
Ty I€ tim dugc cu hdi dung 1a 11/12 céu, tuong (tng
91.67%.
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Bang 4. Két qua tim kiém cAu hoi qua giong néi
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TT  Cau héi dua vao hé théng Cau héi twong ddng tim dwgc by t‘;‘g‘r:g
Thanh Hoa c6 trong duoc méang cut Cay mang cut c6 trong duoc & thanh hoa
1 - 2 0.985
khong khong
2 Céch phan biét mit duc véi mit cai Céch phan biét mit duc va mit cai 1.0
3 Céch lam chanh day ra nhiéu bong k§ thuat dé chanh day ra hoa nhiéu 0.651
4 Céach chiét canh cay vu sita Céch chiét canh cay vi sira 1.0
5 Loai phan giup du du ngot Cach phan biét du du duc va du du cai 0.546
6  Ketomium la thudc gi Ché pham ketomium 1a gi 0.675
o Cach trj trai ca cao bj cang vo rdi théi & Ca cao bi cng vé va thdi dan vao bén 0,638
trong trong 1a bi gi '
8  Thudc tri kién vang Céch diét kién vang 0.708
9  Céach bao quan dau nanh Cach bao quan dau nanh 1.0
10  Lam thudc bang ca gai leo nhu thé nao  Céch 1am thudc tir ca gai leo 0.79
11  Chd nao ¢ Can Tho ban giéng du du tét  Dia chi ban hat du du giéng tai can tho 0.711
12 Dia chi ban giéng ca tim eg203 Dia chi ban gidng ca tim eg 203 0.7

2.2. Héthong so mau 14 hia trén thiét bi di dong

Trong hé théng nay, nhom tac gia (Nghe va ctv.,
2016) da dé xuit giai phap hd tro nong dan trong
viéc so mau 14 ltia ty dong tir anh chup trén thiét bi
di dong nham xac dinh lwong phan dam can thiét
(twong dbi) dé bon cho cdy lta dua trén d6 dam cua
1a Ita. Tir tap anh chyp tir dién thoai, hé thong tién
hanh tién xir 1y, khir nhidu va sau d6 thuc hién so
mau 14 lta bang phuong phép so khép anh va k§
thuat may hoc nhu minh hoa trong Hinh 3.

‘ Camena !

| Logi b6 inh nén | Trich djc trung | | -Sokhop inh Mirc mau ciia
miu sic [

|
’1 & khir nhidu 1 ~Phinlgpinh [~ dnh

Anh
14 lda

Hinh 3. H¢ thong so mau 14 lia

Thuc nghiém trén tap dir liéu thu thap duoc tu
bang so mau 14 lta chuan ciing nhu tir méi truong
thuc té cho thay phuong phap so mau bang ky thuat
so khop anh va ky thuat k-lang giéng (k-Nearest
Neighbors) cho d¢ chinh xac tuong tng la 94% va
92%. Hé théng So mau 14 laa di dugc xay dung
thanh mot ing dung hoan chinh va cé thé van hanh
trén céac thiét bi di dong chay hé didu hanh Android
nhu minh hoa trong Hinh 4.

Hinh 4. Hé théng So mau 14 laa trén thiét bi di
dong

2.3. Hé thdng chfm doan bénh trén la laa tir
anh chup bang k§y thuét hoc sau

Nghe va ctv. (2021) da d& xuat mot phuong phap
phat hién bénh 14 Ita thong qua anh chuyp tir thiét bi
di dong sir dung ky thuat hoc sau két hop phuong
phap hoc chuyén giao. M6 hinh dé xuit c6 thé phat
hién ba loai bénh phd bién trén 14 laa (d5m néu, chay
bia 14 va dao 6n 14). M6 hinh da duoc huan luyén
trén 1.790 hinh anh va dat @6 chinh xac 95% va duogc
tich hop vao tng dung Android nhu minh hoa trong
Hinh 5. Khi 4p dung thuc té trén thiét bi di dong,
thoi gian phat hién va dua ra giai phap diéu tri bénh
chi mét khoang 1,7 gidy, do vy déy co thé 1a giai
phép hitu ich gitp ich cho néng dan.

u 49% M CTEE T

Predicted result

Predicted disease

Hispa
Reason

Adults and larvae of the rice beetle,
scientifically known as Dicladispa
armigera. Adults scrape the upper surface

a. Predict from camera b. Disease reason and way of treatment
Hinh 5. H¢ théng chin dosn bénh trén 14 lia tir
thiét bi di dong

2.4. HE chuyén gia 40 hd trg khuyén nong
qua tin nhan dién thoai

Mb hinh tong thé cia hé thdng duoc bicu dién

nhu trong Hinh 6 (Nguyen & Thai-Nghe, 2015). O
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d6, khi nha nong c¢6 van dé/cau hoi, chiang han nhu
lién quan dén bénh hai trén céy lta, can tu van cach
diéu tri, ho c6 thé dat cau hoi bang tin nhin SMS
hoac chup lai hinh anh hién trang (MMS) (c6 thé
kém theo cau hoi) dé giri dén hé théng bang dién
thoai di dong. Yéu cau nay s& duoc hé thong chuyén
dén céac chuyén gia thich hop trong timg linh vuc dé
duogc giai dap. Ngay sau khi nhan dugc phan hoi tir
phia chuyén gia, hé thong s& phan hdi lai két qua cho
nha noéng. Nhu vay, V61 y tuong nay, hé thong clng
¢6 thé xem nhu “Nhip cdu nha nong truc tuyén
24/7”.

\2@»

Mob}le

A <
Network ~}7.)— \

St 4 Internet

’) c " intemet ’, P!
—N e
. - Inlemet ) > .
= 35
J Server Mmr strator/
Moblle Co-ordinator
A “Mobile 3/ € Nebwork
tc Network v\/@;&‘ > 4
l«%._" P Ve
el NS \ \
: i } Frmer
Farmer 5N S
J (SMS, MMS)  _”

N (SMS, MMS)

Hinh 6. M6 hinh hé chuyén gia 40 hd trg
khuyén néng qua tin nhan

b)
-

+841202851453

san pham comecat 150
WP co kha nang uc che
benh nay, ban co the
mua o cac hieu thuoc
Lru sau tren toan quoc,
than!

Tra 1o

Ty chon Thoat

Hinh 7. Giao dién ciia hé chuyén gia do
a) Tin nhdn diroc hé théng gizi dén cho chuyén gia trd

|61 b) Tin nhdn dirgc hé thang giei cho nha nong dé gidi
dap thac mac cua nha néng

Sau khi hé théng nhan dugc cau hoi cia nha
néng, hé théng tién hanh phan loai cau hoi va gui
c4u hoi dén cho chuyén gia tra li. Cau hoi di kém
mot ma sb dé xac dinh tin nhin trong co sd dir lidu
tin nhan. Hinh 7a minh hoa néi dung tin nhin SMS
nhan dugc tir nha néng va Hinh 7b minh hoa noi
dung tin nhin SMS duoc hé théng giai dap thic mic
cho nha néng trén dién thoai di dong. Tuy nhién, hé
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thdng nay phii hgp hon cho cic ving siu, ving xa,
ving cao & d6 diéu kién Internet con chwa thuan loi.
O nhitng noi khac, st dung Hé thng tro 1y 4o trong
Nong nghiép thong minh nhu da gidi thiéu ¢ muc
2.1 s€ hiéu qua hon.

3. CAC HE THONG THONG TIN HO
TRQ THUY SAN THONG MINH
3.1. H@ théng tra citu ngudn géc san pham
bang ma QR

Nghe va ctv. (2021c) da dé Xuét xdy dyng He¢
thong thong tin hd tro xac dinh ngudn goC san pham
bang ma QR (Quick Response code). Pé thyc hién
quy trinh trong hé thng, trudc hét ngudi dan dang
ky ma QR tuong ng cho san pham Cta minh, sau
d6 cap nhat cac bién dong trong sudt qué trinh nuoi
trong (vi du, theo mé hinh Viét GAP). Khi thu
hoach, san phim (th6 hodc qua ché bién) s& duoc
dan mi QR trudc khi phan phdi ra thi trrong. Nguoi
tiéu dung (khach hang) khi mua san pham co thé dé
dang truy xudt lai thong tin nudi trong thong qua
viéc quét ma QR tir dién thoai thong minh nhu minh
hoa trong Hinh 8. Sau khi phan tich, thiét ké, xay
dung va kiém thir hé thong trén mot sé dir liéu mau,
két qua cho thiy viéc hoan thién va dwa vao sir dung
thuc té 1a rat kha quan.

Hinh 8. H¢ théng tra ciru nguén géc san pham
thiiy san (twong tw cho cac san pham khac)

3.2. Hg théng du bao chit lwgng mai truong
nwoc bang ky thuat hoc sau

Nghe va ctv. (2020, 2021b) di d& xuit mé hinh
du bao cac chi s6 moi truong nudce (nhu chi s6 vé do
man, nhiét do, pH va oxy hoa tan - DO) trong hé
thong 10T phuc vy nuéi trong thay san hogc canh tac
néng nghiép nhu minh hoa trong Hinh 9. Ky thuat
hoc sau da duoc sir dung dé dy bao cac chi s6 moi
truong nuéc thu thap hang ngay tir cac cam bién.
Két qua thir nghiém trén mot s6 bo dir liéu cho thay
phuong phéap dé xuat hoat dong t6t va hoan toan kha
thi trong thuc té. Viéc giam sat va du bao chat luong
nude 1a mot phan rat quan trong khi phét trién hé
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thong 10T trong quan tric méi truong, dac biét 1a
nudi trong thiy san canh tac ndng nghiép. Bang cach
theo ddi céac chi sb thoi gian thuc nhdam canh bao
som cho nguoi dan cling nhu cac nha quan ly, chung
ta c6 thé quan 1y chét lugng nuwéc nham han ché toi
da viéc 6 nhiém.

Ao nudi

2 ©|0

Analysis Server

User

Hinh 9. Kién triic tong thé h¢ théng quan tric
va du bao méi truwdng nuéc
4. THAO LUAN VA KET LUAN
Trong bai viét ndy, ching t6i gii thiéu mot sb
mo6 hinh Gng dung cac cong nghé cua cudc cach
mang lan thir tu trong hd trg linh virc néng nghiép
va thuy san thong minh. Céc hé thdng nay bao gdm:

Hé thong trg Iy o trong Nong nghiép thong minh,
H¢ thong so mau 14 1da trén thiét bi di dong, Hé
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thong chan doan bénh trén 14 lta tir anh chyp bing
ky thuat hoc sau, Hé thong khuyén néng qua tin
nhin, Hé thong quan trdc va canh béo chat luong
moi trudng nude bang ky thuat hoc sau, H¢ thong
tra ctru nguon gdc san pham bang ma QR, Hé thong
nhén dang bénh trén tdm qua hinh anh. Céac hé¢ thong
nay déu da duoc xay dung va thir nghiém. Két qua
cho thay viéc Gmg dung vao thyc té 12 hoan toan kha
thi.

Viéc dua Hé thong thong tin ciing nhu cac k¥
thuét, cong ngh¢ madi vao nong nghiép la khong kho,
tuy nhién viéc trién khai can sy quyét tam, dong
thuan cua ca chinh quyén, nha quan 1y 1an nguoi
dan. Tang cudng cong tac tu tudng nham manh dan
d6i méi, ciing nhu tap huan cho cac nha quan 1y dia
phuong va ngudi dan 1a can thiét trong thoi gian t6i.
Theo xu thé phat trién, dic biét 1a cudc cach mang
cong nghiép 4.0, hé thong thong tin trong ndng
nghiép can dich chuyén dan theo huéng théng minh
chtr khong don thuan 1a viéc quan 1y. Viéc trién khai
cac hé thong thong minh nhu trinh bay trong bai viét
vao thyc té s& gop phan thuc day phat tr1en san pham
ndng nghiép. Timg bude chuyén doi sd tat cac san
pham, dua cac san pham ndng nghiép vao thi trudong
truc tuyen trén toan thé giGi (thuong mai dién tir) s&
g6p phan giam vi€e thura cung thiéu cau, nang cao
gié tri kinh té va du ra cho san pham.
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