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Tom tit: Hién nay, nganh tom dang doi mdt véi nhiéu théach thirc vé dich bénh, diéu
kién méi truong va phwong thire vdn hanh thii cong. Do dé, viéc tang hiéu qua san xudt va
giam chi phi nuoi la viéc lam can thiét. Nghién ciru dé xudt hé lhéng tw dong hoa dwa trén nén
tang loTs vao viéc van hanh cac khu nuoi tom cong nghiép. Trong do, qua trinh thu nhdn, xie
Iy va truyén dir liéu sé thong qua hé thong TOMOTA-IoTs. Hé thong c6 chirc ndang gidm sdt
chat heong miede, qua trinh cho an va khi hqu dia phwong. Tai Minh Phii - Loc An, hé thong
ghi nhan giam >90% s6 sw co dién va giam khoang 200 tan thire an/nam (twong dwong ~50
tan/vu x 4 vu/nam) nho sir dung mé hinh Al kiém sodt qud trinh cho an. Ngoai ra, hé thong
con cdi thién hiéu qud quan 1y va dinh hwéng phat trién néng nghiép bén viing.

Tir khéa: chat lwong nuoc, diéu khién, tw dong hoa

I. Pit van dé

Nuéi tom thé chan trang 1a mot
trong nhirng nganh ndng nghiép miii nhon
dang co sy chuyén dich sang quy mé cong
nghiép héa tai Viét Nam (D6 & cong su,
2023). Tuy nhién, viéc thiéu cac thiét bi
gidm sat va kiém soat qua trinh nudi hiéu
qua la thyc trang dang lo ngai cua nganh
(Joffre & cong su, 2018).

Hién nay, cac ky thuat vién hay
ngudi dan s& phai diéu khién tryc tiép
cac thiét bi tai cac tu dién. Trong khi do,
c¢6 nhiéu hoat dong can giam sat gan nhu
ca ngay vao nhiing khung gi¢ thich hop.
Kho khin tiép theo ctia nganh 1a viéc cho
tom an, gidm sat dugc lugng thic an da
cho ciing nhu luong thirc an can phai st

! Truong Pai hoc Cong nghiép Thanh phd H6 Chi Minh

2 Cong ty C6 phan Cong nghé Otanics
3 Truong Pai hoc Mo Ha Noi

dung trong ngay hom do. Trong khi do,
cac thong sb6 nhu nhiét do, pH, d§ man,...
1a nhitng yéu t6 quan trong anh hudong dén
suc khoe va kha nang séng cua tom (Do
& cong su, 2024) Nhiéu nghlen cuu da
ching minh rang cac hé thong IoTs trong
nuoi tom giup giam thiét hai, canh bao
bénh dich va ting ning suit (Nguyén &
Hich, 2024; Setiawan & Surantha, 2024).
Ngoai ra, viéc gidm sat hi¢u qua lugong
thirc an du thura trong qua trinh nuoi tom
cling gop phan duy tri chat lugng nude
trong ao.

Ngay nay, mot s6 hé thong IoTs tich
hop v6i Al gitp tdi uu hoa cac hoat dong
trong qua trinh nudi tom. Cac nghién clru
cua Roy va cdng sy (2023) va Ahmed va
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cong su (2024) dachira réng viéc tich hop
Al vao IoT cho nudi tom goép phan nang
cao hiéu qua, tinh bén vitng va hiéu qua
chi phi, dong thoi giam nhu ciu lao dong
va tac dong dén mai truong.

Tuy nhién, cac hé théng duoc dé
xut trude ddy chi méi tap trung vao viéc
kiém soat chat luong nudc hodc co tich
hop thém kha nang diéu khién mot s thiét
bi co ban. Cac hé thong nay 1a khong dé
cap dén viéc lugng thire an du thira s€ 1am
giam chét luong moi truong nude trong
a0 va gy ra cac ton that vé chi phi thuc
an. Con néu khong cho du thirc an thich
hop v6i cd tom thi con tom s€ khong tdng
trudng dugc nhu mong mubn, dan dén loi
nhuén thu dugc ciling bi &nh huong. Bén
canh d6, thoi tiét cling khong duogc xu ly,
vi thoi tiét s& anh huong dén khéi lugng
thirc an can phai cho trong thoi diém do.
Vi mua lam gidm nhiét d¢ nudc ao tur 3
dén 5°C, din dén strc an cua tom co thé
bi giam it nhat 30% so voi thong thuong.
Vi thé, mot hé thong vira c6 thé kiém soat
chat luong nude vira giam sat duoc lugng
thirc an da cho cling nhu luong thirc an
can phal sur dung trong ngay hoém d6 va
cac yéu td nhu thoi tiét, mat do nudi va
kich thudc tom theo thoi gian thyc 1a nhu
cau cap thiét.

Do do, nhom tac gia dé xuét mot hé
théng méi va c6 kha ning diéu khién, giam
sat cac thiét bi ngoai vi dung trong vy tom.
Hé théng diéu khién tr dong s& co mot may
tinh cong nghiép xur Iy tai bién chira phan
mém dugc 1ap trinh dé& tw dong hoa viée
nuoi tom va van hanh thiét bi di¢n. May
tinh s& giao tiép v6i tng dung trén dién
thoai va cac bo luu trit dit lidu c6 thé khéc
phuc dugc cac nhugc diém néu trén.

I1. Phuwong phap nghién ciru
2.1. Pia diém vrng dung cong nghé

Nghién ctru dugc thuc hién tai Cong
ty TNHH Nuéi trong Thity san Minh Phu
- Loc An, toa lac tai xa Phudc Hai, thanh
phé H6 Chi Minh (Hinh 1). Trang trai

rong 300 ha c6 dudong 6ng dan nudc bién
dai 20km. Trang trai bao gdm 30 khu nuoi
riéng biét (khoang 6,4 ha/khu). Mdi khu
nuoi hoat dong nhu mat trai doc lap, gém
10 ao wong va 20 ao nudi.

Hinh 1. Vi tri Céng ty TNHH Nuéi trong
Thuy san Minh Phu- Loc An

2.2. Cong nghé ap dung
2.2.1. Mé ta hé thong diéu khién

B0 lwu triv dir li€u

7y

v
B6 dinh tuyén

¥

B§ diéu khién trung tim

t 1

Truyén thong chuin Modbus

Thiét bi diéu khién Thiét bi diéu khién
trung gian 10 tha trung gian 10 tha

nhét hai
A A

\4 v

Thiét bi ngoai vi ao Thiét bi cam bien
nuoi ngoai vi

Hinh 2. So do thé hién cdu tric hé tho”'ng
diéu khién

Theo hinh 2, ciu tric cta hé théng
diéu khién, giam sat cac thiét bi ngoai vi
dung cho nghién ciru bao gém: bo didu
khién trung tim v&i cdu tao dang may tinh
cong nghiép xu 1y tai bién IPC, v&i ngudn
cap dién 24V mot chiéu, it nhit hai thiét bi
diéu khién trung gian 10 duoc két ndi véi



bo diéu khién trung tdm va duoc truyén,
nhén tin hiéu voi bo diéu khién trung tam
theo chuan truyén thong Modbus. Ddng
thoi céac thiét bi diéu khién trung gian 10
nay két ndi véi cac thiét bi ngoai vi ao nudi
va céc thiét bi cam bién ngoai vi. Ngoai ra,
thong tin tir cac tram quan tric truyén va
giao tiép dir lidu vé thoi tiét duoc truyén
dén bo luu trix dit liéu thong qua két ndi
mang, va truyén tiép dir liu dén bo diéu
khién trung tAm.

2.2.2. Giao thic su dung

a. Giao tiép giita IPC va cac thiét bi
chap hanh va do ludng bang day tin hiéu
IO va bang giao thic Modbus RTU.

b. Giao tiép gitta IPC va gateway
TRB140 qua duong mang RJ45, cap
quang hodc mang khong day.

c. Giao tiép gitta Gateway v6i IOT hub
théng qua internet bang giao thic MQTT.

d. Giao tiép giita server va webapp,
mobile app thong qua cac ham APIs.

2.2.3. Tinh nang néi bit

a. Diéu khién hé thong & ché do
local/remote va manual/auto: ngudi st
dung c6 thé diéu khién thiét bi bang giao
tir phong diéu khién trung tAm hodc tai ao.
Ngoai ra, ché do auto s& diéu khién thiét
bi tu dong theo qui trinh cai dit sin va cac
mé hinh tbi wu dung tri tu¢ nhan tao Al

b. Thu thip cac thong sd cia khu
nuoi nhu: moi trudong, thiét bi, tinh trang
tom, tang truong, luwong thurc an, hoa cht,
thuc, cac tac vu cua cong nhan.
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c. Béo cdo théng minh: tong hop
cac sb liéu thanh cac bao cao cho cac cip
nham phuc vu cong tic giam rii ro trong
nudi trong, giam chi phi van hanh va ting
san luong, ting chat luong san pham.

d. M6 hinh Al cho quy trinh cho an:
m6 hinh Al dugc 4p dung dé tinh toan luong
thirc an theo tudi, khdi lwong tom trong ao
va diéu kién nudc. Cac md hinh nay duogc
nhing vao gateway dé tu dong tinh chinh
lugng thire an va gitp gidm lang phi.

e. Nhiét do hoat dong lén t61 70°C,
thiét ké don gian va c6 thoi gian phan hoi
trong 1 gidy. Ngoai ra, dJ tin cay cua h¢
thdng 1a trén 5 nam.

2.3. M6 ta mé hinh AI cho quy
trinh cho an

V&i muc tiéu kiém soét lugng thtic
an & 1an cho an tiép theo (kg/ 1an) va giup
6n dinh TAN/DO ma van dam bao su tang
truong cua tom trong ao, mo hinh Al vé
du bao thirc an da tich hop thém vao hé¢
thong diéu khién tai Minh Phu Loc An.
Bang 1 trinh bay chi tiét ki thuét cia hé
théng nay. Dit liéu duoc tach theo thoi
gian va theo ao/chu ky dé tranh ro ri; tat
ca bo bién do6i (vi du scaler) déu khop trén
tap luyén rdi méi ap dung cho qua trinh
luyén/kiém. Danh gia ding rolling-origin
(time-blocked) cross-validation; bdo cao
MAE/MAPE/R? trén tap kiém. M6 hinh
dong goi chay trén gateway/IPC 24VDC,
thot gian suy ludn trung binh <1 gidy/ci;
tham sb cap nhat qua MQTT/TLS

Bang 1. Mo hinh Al trong quan Iy cho an

Thoi tiét: lugng mua lic 06:00 (mm)

(kg) va lugng nudc thay

Théng so du bdo Mo hinh Pénh gia mé hinh | Két qua thue té
Tubi tom (ngay) XGBoost (n_ Qua trinh luyén co :
Khéi lugng tdm (g/con) estimators=600, MAE=0,48; MAPE=| Giam dugc
Diéu kién moi truong trong ao: DO_min (mg/L), | learning_rate=0,05, |9,6%; R>=0,74 14,2% lugng
chénh léch TAN (mg/L) giita 2 lanchodn | max_depth=6, Qué trinh kiém tra | thtrc dn du thira

subsample=0,8,
Picu kién cham séc: Luong thirc an luc 06:00 | colsample
bytree=0,8)

c6 : MAE=0,42; va khong giam
MAPE=8,7%; tang trudng
R*=0,78




36

II1. Két qua va thao luin

3.1. H¢ thong lip dit tai Cong ty
TNHH NTTS Minh Phu Lic An va the gioi

3.1.1. M6 ta hé thong

Tur nam 2021, cong ty da trién khai
viéc lap dat cac hé thong tu dieu khién cho
30 khu nuéi. Trong moi khu nuéi c6 20 ao
nuoi va moi ao ¢6 7 thiét bi gom: 3 quat
nudce, 1 may cho an, 1 thoi khi, 1 si phong
va du phong 1). Ba bd dau do phan tich

6 chi tiéu can thiét cua chét lugng nudc
do hing In- Situ cung cip s& luan phién
goi tin hién vé hé thong trung tim theo
ca lam vi¢c cua nhan vién. Ngoai ra, hé
thdng trung tdm con luu trit dit lidu tir cac
thiét bi phong thi nghiém va thiét bi phan
tich nuéc TOMOTA-A3. Bo cam bién vi
khi hau duogc lép dat tai trung tam toan
khu nudi va truyén dir liéu truc tiép vé hé
thdng diéu khién trung tam.

Hinh 3. Phong diéu khién trung tam tai TNHH Nuéi trong Thity san Minh Phi

Vi phan cip quan 1y theo ting trai
nuoi doc 1ap, mai trai nudi st dung 6 ti diéu
khién (1 ta IPC va 2 ti Remote I0). Do do,
téng cong 180 tu dién cho 30 trai nu6i dugc
str dung dé kiém soat hon 4000 thiét bi. So
v6i cac hé thong duoc dé xuat trong nghién
ctru cua Roy va cong sy (2023) va Uddin

va cong su (2020), hé thing TOMOTA-
ToTs vuot trdi hon vé quy mo trién khai.
Theo danh gia ciia cac qudc gia da sir dung
hé thdng, kha ning tich hop tinh ning quan
ly va diéu khién thong minh theo ving la
cac uu thé vuot trdi cia TOMOTA- IoTs so
v6i cac hé thng trude day.

Bang 2. Cdc quoc gia da trién khai hé thong TOMOTA-IoTs

Qudc gia Cong ty Nim lap dit | So thiét bi diéu khién
Han Qudc | Trang trai Mr. Park 2025 10
My Kona Bay- Hawaii 2024 5
Pakistan Cong ty Dhabeji Aqua Foods 2025 60
Tap doan Minh Phu (Minh Phti Loc An +
Minh Phii Kién Giang) 2021 > 10.000
Viet Nam Trang tra% Tun H‘ién 2022 10
i Trang trai Sao Dai Duong 2024 20
Trang trai Din Ky 2025 120
Trang trai A St 2023 10

3.1.2. Hiéu qua su dung

Loi ich kinh té khi cong ty trién khai quy trinh quan 1y bang hé théng AI-IoTs duoc

trinh bay trong Bang 3
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Bdng 3. Chi phi tiét kiém khi trién khai hé thong TOMOTA-IoTs

STT Mb ta S0 lwgng | Don gia Thanh tién

Giam suqcé mét dién, mét’khl', quén bat/tit thiét k{i:
Trudc trien khai: >300 sy co/thang x 12 =3600 sy co/nam | 3240 vu/

! Sau trién khai: Giam >90% — con ~360 su c¢6/nim — nam 200.000]  648.000.000
giam 3240 sy cd/nim
Giam nhéﬁn sy truc sy ¢d ban dém: 50 neuoi

2 |Trude grién khai: 60 pgu:(‘Ji truc dém <12 thin 1.600.000| 960.000.000
Sau trién khai: Chi can 10 nguoi (giam 50 nguoi) g

3 |Giam lang phi thirc an khi troi mua I6n: 50 tan/vy x 04 200Vt€'1n/ 30.000| 6.000.000.000
vu/nam nam
Tong chi phi tiét kiém duogc 7.680.000.000

Ghi chu:

o [ sw co (dién/khifvan hanh) - don gid xie Iy trung binh: 200.000 VNB/vu viéc

(bao gom nhén céng, hao phi dién, hao mon thiét bi).

« Nhan sw trwe dém: 1.600.000 VND/nguoi/thang, sé nguwoi giam: 50; sé thang tinh: 12.

« Léng phi thire an: giam ~200 tan/nam (=50 tan/vu * 4 vu/nam). Pon gid thire an: 30.000 VNBD/kg.

Panh gia budc dau cho thay, cong ty
dat dugc muc ti€u giam chi phi san xuét
thong qua viéc giam sb nhan cong cho viée
xtr 1y su ¢b. Giam chi phi do giam lugng
thirc an lang phi 13 hiéu qua kinh té 15 rét
tiép theo ma cong ty dat dwoc. Ngoai ra,
viéc trién khai con cho thay viéc giam thiéu
rtii ro khi kiém soét dugc sb truong hop mat
dién hodc 18i do con ngudi. Hinh 4 cho thy

(B R | e———

] Dashbeard

P Trsp———
{6} Matarisl managemert =
E Acthn pand repen

() Poads ranking

3 Food miking centee

£7) Work management

(@) Fasm Systarm

G Paymwet

£ Inredustion s Tometa

3} saning B

RS- R

viéc giam sat chit luong nude hang ngay.
Trong khi, cac d& xudt trudc day cho viée
giam sat chat lugng nudc theo nguyén tic
mdi ao mdi dau do, hé théng TOMOTA-
IoTs cho phép két nbi khong chi v6i dau
cam bién ma con tich hop véi cac thiét b
phan tich théng minh tai ao. Tir d6, giam sd
lwong dau do can ding va giam chi phi dau
tu hay bao tri va bao dudng lién quan.

Hinh 4. Tinh ndng bdo cdo chit lwong niede cia hé thong TOMOTA-IoTs

3.1.3. M6 ta mét so6 giao dién
mobile- app ciia hé thong

Hé thong TOMOTA-IoTs cung cap
mot ung dung di dong v6i mot sb giao
dién nhu thé hién trong Hinh 5. So voi
cac hé théng IoT khac dugc phat trién
trude do, giao di¢gn cia TOMOTA-IoTs

co6 tinh rng dung cao hon nho tich hop
phan tich dir liéu, truc quan hoa dd thi
va canh bao nhiéu cap. Trong khi cac hé
thdng trude day chi yéu hién thi dir liéu
tho hodc yéu cau thao tic trén nén web,
thi TOMOTA-I0Ts hd tro diéu khién thiét
bi tir xa, xem lich st hoat dong va cap
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nhat dong bo giira nhidu nguoi dung. Day
1a mot budc tién dang ké trong viée ca
nhan héa va chuyén biét héa cong ngh¢
theo nhu ciu quan ly ao nudi tai Viét
Nam. Viéc sir dung s6 dién thoai thay thur
dién tir dé tao tai khoan gitup ngudi nudi

@ e (b)

DANG NHAP

B chura o b khad 7
Tiee il khoim [

dé dang st dung hon. Ngoai tiéng Viét
va tiéng Anh, hé thong co thé chuyén d6i
ngdn ngir st dung qua tiéng TAy Ban Nha
va Nhat Ban. Vi thé, hé thong nay phu
hop véi nhiéu ddi twong st dung hon cac
ung dung hién co.

= Nhit ky vum‘(c)
: A

B

crums
& Théng ua(d) A

“Thiét bj khéing hoi tiép
Ao Aa1 - hist b Syphon day 1

Hinh 5. Trang ding nhdp iimg dung (a), man hinh tong quan (b), nhdt ky nuéi tém (c) va

man hinh bdo s cé (d)

3.2. So sanh tinh ning

Béng 4 cho thay ¢6 sy da dang vé murc
do phat trién, chirc nang, va trai nghiém

nguoi dung gitra cac tng dung ho trg nuoi

tom dang c6 mit tai cac qudc gia nhu Viét

Nam, Indonesia, An D9 va Canada.
Bang 4. Liét ké mot 56 hé théng hién nay

Ung dung | Quoc gia | Thoi gian | Luwot tai Tinh ning Danh gia chung
Nhat ky, Gia, Kho, Cong cu Giao dién nhung thuong
Farmext Viét Nam | 1/10/2018 | >1.000 |tinh toan, San vat tu, Tac vu xuyén bao 16i. Khong tur
hang ngay, Bao cao thong minh | dong cap nhat trang thai
Theo doi gia ca, quan ly L . ,
1\%21?22 VietNam | 5/3/2017 | >10.000 |thiét bi, quan tric méi Fhé’ui‘z ff‘-;;‘g’aihgﬁ quan
5 trwong, xir 1y hinh anh y quoctung
Aquacasy | Indonesia | 10/12/2021 >100 | Thong s6 mdi trudng Mua ban quyén
X 1y hinh 4nh, ting truong | Giao dién chua an tugng.
Xpertsea Canada | 3/13/2020 | >1.000 6m, du bao thu hoach Cin mua ban quyén
Quan 1y trai nuéi, Két noi a1k
Jala | Indonesia | 3/17/2021 | >5.000 |thiétbi, Kho, Nha cung cip, | .20 dién khd an tugng,
SN . de dung
bao cao thong minh,
Nhatky, sanmuabanvattu, |, .. ., . . ..
Aquaconnect | 41 pys | 3282019 | >10.000 |sin mua bn tom, tai chinh, | L oicv tnh nang giém sit
Farmers 1R nuoi trong
bdo hiém
. - « Nhiéu ngon ngit va nhiéu
Tomota | Viét Nam | 12/2020 | >100.000 Tldillllqp ;u? ncll}; ?élr’lp han thong tin can thiét cho qua
quyen quan fy de cang rinh vin hanh




Du cic nén tang qudc t& (vi du
XpertSea, Aquaconnect Farmers) mang dén
cac tinh nang nhu xt Iy hinh anh va két nbi
thi truong, Tomota-mat giai phap ndi dia-phu
hop hon vai bdi canh san xuét tai Viét Nam.
Tomota két hop AI + xtr Iy hinh anh, quan Iy
da ao quy mo 16n, giao dién dé dung va hd tro
nhiéu déi twong (k¥ thuat vién, quan 1y, chii
trai), qua d6 dap tmg tot cac rang budc thuc
dia ma nhiéu g dung khéac con thiéu.
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3.3. Pdnh gid chi phi dau tw

Béang 5 trinh bay vat tu va chi
phi dau tu cho hé thdng. Toéng chi phi
55.000.000 VND (cho 1 tu hoan chinh).
So voi cac giai phap tuong duong
dung thiét bi cong nghiép cua Siemens,
Schneider, Advantech... thi day 1la
mirc gia kha hop 1y, tham chi thap hon
20 - 30% so v&i cac hé théng IoT nhap
khau tron goi.

Bdng 5. Chi phi dau tw cho hé thong TOMOTA- IoTs

STT Vit tu ti dién Pon vi S6 lwong
1 Mady tinh cong nghiép céi 1
2 B0 thu thap di ligu cdi 20
3 BO md rong mang truyén thong cai 10
4 B chuyén doi tin hi¢u cai 1
5 Bd ngd ra cua b diéu khién cai 5
6 Role cai 60
7 Bo chinh lvu nguon cai 10
8 APTOMAT 2P cai 10
9 | Tudiéu khién céi 1
TONG CONG 55.000.000

Nhin chung, Tomota- IoTs c6 ciu
hinh phti hop dé trién khai trong cac ao nudi
cong nghiép hoac cum hd dan 16n. Véi uu
diém c6 kha ning mo rong thém thiét bi
diéu khién ma khong can thay toan bo ta, hé
théng nay giup nguoi nudi linh hoat trong
viée thay d6i quy trinh hodc sé lwong can
kiém soat. Mirc gia ndy canh tranh so voi
mit bang thiét bi IoT cong nghiép, dic biét
khi d tich hop san tinh ning xir 1y tai chd
va tap trung, nguén, bao v¢, va kha nang mo
rong. Day la gidi phap kha thi cho chuong
trinh chuyén doi s6 nganh tom tai Viét Nam,
nhat 13 khi di kém phan mém giam sat va mo
hinh AI do Tomota phét trién.

IV. Két luan

Tong the, giai phap TOMOTA -
[0Ts co tich hgp md hinh XGBoost dy bao
lwong thirc an gitp giam >90% sy ¢b dién
va khoang 200 tan thirc dn/nam tai khu
vuc trién khai. Tur dé cho théy, viéc két
hop sau cong nghé sé vao chudi cung ung
nudi trong khong chi gop phan ning cao

hiéu qua san xuat ma con tao tién dé vimg
chic cho nganh thity san chuyén doi sb,
hudng t6i phat trién bén vimg va dap ting
cac tiéu chuan quéc té trong ky nguyén
cong nghiép 4.0.

Loi cam on: Nhom tac gid xin tran
trong cam on sy hd tro vé tai chinh cua
Cong ty Co phan Cong ngh¢ Otanics trong
sudt qua trinh nghién ctru, thir nghiém.
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APPLYING IOT PLATFORM TO AUTOMATION
IN SHRIMP FARMING

Do Doan Dung’, Nguyen Nhat Tuan’, Le Hung Anh*, Do Phuong Khanh’

Abstract: Nowadays, the shrimp industry is facing many challenges arising from
disease, water pollution, and manual operation methods. Meanwhile, increasing productivity
and reducing production costs are necessary. This study proposes an loT-based automated
management system for intensive shrimp farming. In which, TOMOTA-IoTs plays a central
role in collecting, processing, and transmitting data. The proposed system is capable of
monitoring water quality, feeding process, and local climate conditions. At Minh Phu - Loc
An, the system reduced >90% of power incidents and approximately 200 tons of feed per
yvear (=50 tons per crop x four crops per year), primarily by applying the AI model for feed
monitoring. These results highlight the system s potential to improve operational efficiency
and support the sustainable development of aquaculture.

Keywords: automation, control, water quality
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