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Tém tit: Nganh nuoi tom tai Viét Nam dang doi mdt véi nhiéu théach thire nhue chi phi thirc an tang cao, dich bénh, moi
trieong nudi thay doi do bién doi khi hqu. Pé tang hiéu qud san xudt, nghién ciru ndy gidi thiéu gidi phdp la mot hé thong
xdc dinh trong lwong tém bang tri tué nhén tao (AI) két hop nang lwong tdi tao, gzup giam sat va danh gia trong luong tom
theo thoi gian thwe ma khéng gdy anh hwdong dén sw phdt trién cia tom. Hé thong nay gop phan giam chi phi, néng cao
hiéu qua va hwéng dén mé hinh néng nghiép bén viing tai tinh Tra Vinh trong thoi gian téi.

Tir khoa: Nudi tom, tri tué nhan tao, nang lwong tdi tao, thi giac may tinh, nong nghiép 4.0.

APPLICATION OF ARTIFICIAL INTELLIGENCE AND RENEWABLE ENERGY
IN DETERMINING SHRIMP WEIGHT — A SOLUTION TOWARDS
SUSTAINABLE SMART AGRICULTURE
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Abstract: The shrimp farming industry in Vietnam is facing many challenges such as increasing feed costs, diseases, and
changing farming environments due to climate change. To increase production efficiency, this study introduces a solution
that is a shrimp weight determination system using artificial intelligence (A1) combined with renewable energy, helping
to monitor and evaluate shrimp weight in real time without affecting shrimp growth. This system contributes to reducing
costs, improving efficiency and moving towards a sustainable agricultural model in Tra Vinh province in the coming time.
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I. PAT VAN PE

Trong bdi canh bién d6i khi hau ngay cang anh
hudng dén cac nganh kinh té, nganh thuy san —
dac biét 1a nudi tom — dang chiu &p luc 1on vé hiéu
qua san xuat va bao vé moi truong. Theo Tong
cuc Thuy san, san lugng tom nudi cua Viét Nam
nam 2024 dat 1,26 triéu tan, chiém hon 40% gia
trj xuat khau thiy san, voi kim ngach gan 4 ty
USD. Tuy nhién, viéc nudi tom hién nay con phu
thuc nhiéu vao kinh nghiém, thiéu tinh ty dong
hoa, dac bi¢t trong cac khau nhu xac dinh trong
luong tom dé diéu chinh khau phan an. Viéc udc
luong khong chinh xac dan dén lang phi thuc an,
6 nhiém moi truong va anh hudng ting trudng.
Bén canh d6, nhiéu khu vuc nudi tom ¢ DPBSCL
gip kho khin vé ha tang dién, dic biét 1a vang ven
bién, viéc ing dung ning luong tai tao trd thanh
nhu ciu cép thiét dé dam bao van hanh h¢ théng
thong minh. Trong xu thé ndéng nghiép 4.0, cac
nghién ctu ing dung cong ngh¢ cao trong nudi
trong thuy san dang duoc quan tim rong rai. C6
thé noi 1a nganh nudi tom dang ddi mat véi nhiéu
thach thirc nhu chi phi thire an tang cao, dich bénh
va bién d6i khi hau. Trong bdi canh d6, nghién
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ciru dé xuat giai phap str dung tri tué nhan tao
(AI) két hop ning lugng tai tao nham xéac dinh
trong lugng tom theo thoi gian thue ma khong anh
hudong dén sy phat trién ty nhién cua tom 1a rat
can thiét. Tir két qua nghién ctru thuc nghiém tai
tinh Tra Vinh cho thay d6 chinh xac dat trén 95%,
sai s trung binh khoang 0,34g. Hé thong giup tiét
kiém chi phi thirc an, gidm nhan cong, nang cao
nang suit va ty 1& sdng cua tém. Giai phap phu
hop véi dinh hudng phat trién nong nghiép thong
minh, huéng dén mo hinh san xuat xanh — bén
ving tai Viét Nam. Nghién ciru nay dit nén mong
cho viéc img dung rong rai Al va nang lugng tai
tao trong thily san, gop phan chuyen d6i s6 nganh
nong nghiép. Thong qua bai viét nay s& trinh bay
mot sd ung dung tri tu¢ nhan tao va nang luong
tai tao trong xac dinh trong lugng tom — giai phap
huéng dén nong nghiép thong minh bén viing.

II. NQI DUNG NGHIEN CU'U

Nghién ctru da thiét ké mot hé thdng tich hop
Al va nang luong mat troi ¢6 kha nang thu thap,
xir Iy va phan tich dit liéu hinh anh tir ao nuoi dé
xac dinh trong luong tom theo thoi gian thuc.

- Giam chi phi san xuat, giam phy thudc vao
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nhan cong, tdng d§ chinh x4c va cai thién moi
trudong ao nuoi.

- Tao nén tang Gng dung nhan rdng trong cac
vung nudi tom ven bién nhu Bac Liéu, Séc Trang,
Ca Mau.

- Gop phan hoan thién mé hinh ndng nghiép 5O
gan véi phét trién bén vimg va kinh té xanh.

2.1. Phwong phap nghién ciru

Nghién ctru sir dung phu:ong phap thuc nghiém
trong diéu kién ao nuéi thyc té tai Tra Vinh, két
hop véi cong nghé hoc sau (deep learning) dé xur
1y anh va phan tich dir liéu. Cac budc nghién ctru
bao gom:

a) Lap dat h¢ thong camera chéng nudc, c6
kha nang ghi hinh lién tuc dudi nude voi anh sang
hdng ngoai va kha niang chdng nhidu tot.

b) Thu thap dir li¢u: Céc video dinh dang HD
dugc trich xuat thanh hang nghin anh tinh chtra
hinh anh tom. D@ liéu dugc gan nhan dya trén
mau do truc tiép trong luong.

¢) Huin luyén mé hinh YOLOv4: mé hinh
nhan dién tom va do chiéu dai (pixel), sau d6 ding
hdi quy tuyén tinh don gian dé udc lugng trong
luong tir chiéu dai.

d) Tich hop phan cing: Raspberry Pi 4 két
nbi voi camera va truyén dir liéu qua Wi-Fi. Hé
thong sir dung pin mat troi 100W két hop bo luu
trlr 30Ah.

e) Phén tich va hién thi két qua: Dit liéu hién
thi qua ing dung web/mobile, canh bao néu vuot
ngudng. Hé théng luu trit dir liéu phuc vu phan
tich dai han.

2.2. Phan tich k¥ thuat tri tu¢ nhan tao irng dung

Thuat toan YOLOv4 (You Only Look Once
version 4) 1a mgt trong nhirng kién trac hién dai
nhat trong linh vuc nhan dién ddi tuong thoi gian
thuc. Trong nghién ctru nay, YOLOv4 dugc su
dung dé phat hién va udc luong chiéu dai cua
tom thong qua hinh anh thu thap tor camera
dudi nudc. Khac voi cac mo hinh nhan dién
truyén théng can chia anh thanh nhiéu ving va

phén loai timg Vung, YOLOv4 xu ly toan anh
trong mot lan, gitip ting tdc do va do chinh xac
dang ké. YOLOvV4 str dung kién triic backbone
CSPDarknet53 dé trich xuat dic trung, két hop
v6i cac 16p PANet va SPP dé ting cuong thong
tin khong gian va ngir canh. Mot diém ndi bat
1a kha nang huén luyén véi tap dit liéu vira phai
(~3.500 4nh trong nghién ctru nay) nhung van
dat hiéu qua cao. Viéc cai dat mé hinh duogc
thuc hién trén nén tang TensorFlow, két hop voi
Google Colab d¢é tang toc huan luyén qua GPU.
Cac anh tom sau khi dugc gan nhén (label) s&
dugc chia theo ti 1& 7:2:1 dé dao tao, kiém thir va
danh gid mo hinh.

Ngoai ra, md hinh con duoc két hop véi hoi
quy tuyén tinh dé quy d6i chidu dai (do theo pixel)
thanh trong lugng tom thuc té theo cong thirc
khép voi mau do truc tiép. Pay 1a budc tinh chinh
quan trong nham dam bao dau ra hé thong co thé
ap dung vao thyc tién.

2.3. Cau hinh hé théng, cai dit thuc té va
giai phap

Giai phap ung dung tri tué nhan tao (Al): Ap
dung k¥ thuat thi gidc may tinh dé phan tich hinh
anh tr camera, nhan dién hanh vi an cia tom va
xéac dinh luong thirc an can thiét. Tir d6, st dung
cac md hinh hoc may dé du doan toc do ting
truong clia tom dua trén dir liéu thu thap duoc, tu
d6 i uu héa ché d cho an.

Thiét ké hé thong cho an ty dong phan phdi thire
an mot cach chinh xac theo tin hiéu tir hé théng Al
st dung nang lugng mat troi dé van hanh hé théng,
gidm chi phi va than thién véi moi truong.

Giao dién nguoi dung va quan ly dir liéu thong
qua Ung dung di dong/web: Phat trién glao dién
nguoi dung dé hién thi dir liéu thoi gian thuc,
biéu d6 ting truong cua tom, luong thirc an tiéu
thu. Pong thoi tich hop hé théng luu trir dit liéu
dé phan tich xu hudng, hd tro quyét dinh trong
quan 1y ao nudi.

Quy trinh thuc hién giai phép

Camera cong Thu nhén anh

nghiép

Truyén dit liéu vé hé Nhan dang bing tap dir

man hinh dién thoai

q o é - ~ - -~
Raspberry pi 4 thong Server litu d& huan luyén
Hién tri két qua trén Lwu trit lam co s Tra vé két qua trong

truy xudt di¥ liéu lwgng tém

Hinh. Luu d6 hé théng xac dinh trong lugng tom
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Buédc 1: Chuén bi ha ting va thiét bi

v/ Tiéu chi lya chon, ldp dit camera: Khi Iya
chon camera ta cin quan tim dén cac thong sb
sau: Camera c6 ché do hong ngoai, kha ning
chéng nguoc sang, do nhay sang cao, kha ning
chéng nude, d6 phan giai cao.

v’ Tich hop hé thng ning lwong mat troi: Sir
dung nang luong mat troi dé van hanh hé théng,
giam chi phi va than thién v&i moi truong.

Buéc 2. Thu thap va xir ly dir liéu

v Thu thap dit liéu moi trudng va hinh anh: Hé
thong cam bién va camera thu thap dir liéu thoi
gian thyc vé méi truong nude va hanh vi ciia tom.

v Xt ly dit liéu bang AI: Str dung cac mé hinh
hoc may dé phan tich dit liéu thu thap dugc, tir do
du doan toc do tang trudng cia tom va tdi vu hoa
ché d6 cho an.

Buéc 3. Di¢u khién h¢ thong cho in ty dong

v Co ché cho an: Thiét ké hé thong cho an tu
d6ng phan phdi thirc an mot cach chinh xac theo
tin hiéu tir hé thong AL

v/ Téi wu hoa lugng thire dn: Hé thong Al diéu
chinh lugng thirc an dya trén hanh vi an cua tom
va cac thong s6 moi trudng, giup giam lang phi va
tang hi¢u qua nuoi.

Budc 4. Giam sat va quan ly tir xa

v Ung dung di dong/web: Phat trién giao dién
ngudi ding dé hién thi dir liéu thoi gian thuc, biéu
db tang trudng cua tom, luong thirc an tiéu thy va
cac canh bao vé moi trudng.

v’ Canh bao sém: Hé thong gui canh bao qua
dién thoai cho ngudi nudi néu cac ch1 sO vuot
ngudng, gitp kip thoi xir Iy cac yéu td bat loi.

Budc 5. Panh gia va cai tién

v/ Phan tich hiéu qua: Danh gia hiéu qua ctua hé
thong dya trén cac chi s6 nhu ty 1¢ séng cua tom,
tdc d6 ting trudng va chi phi van hanh.

v’ Cai tién hé théng: Dya trén két qua phan

tich, tiép tuc cai tién hé théng dé nang cao hiéu
qué va kha nang tmg dung trong thuc té.

Hé thong dé xuat gdm cac thanh phan chinh
nhu sau:

- Camera IP chdng nuéc chuan IP67, cé tich
hop hong ngoai ban dém, do phan giai tir 1080p
trd 1en.

- Bo xir 1y: Raspberry Pi 4B RAM 4GB, ho trg
Wi-Fi va Bluetooth.

- Ngudn dién: 01 tdm pin ning luong mait
troi 100W, két ndi bd sac MPPT va binh ic quy
12V-30Ah.

- Luu trit: Thé nhé microSD 32-64GB d¢ luu
video va anh dau vao.

- Phan mém: Raspbian OS, thu vién OpenCV,
TensorFlow Lite, Flask (hién thi giao dién web),
két ndi Firebase hodc MySQL cho luu trit dir liéu.
Céc thanh phan nay duoc lap dit gon trong hop k§
thuat dat sat ao nudi. Khi trién khai thuc té, nhom
nghién ctru khuyén nghi nén dat camera cb dinh
tai cac vi tri tom tdp trung an dé tdi vu dir lidu.
Bén canh do, hé théng c6 thé két nbi vai tram khi
tugng mini hodc cam bién moi truong (pH, DO,
nhiét d6) dé tich hop thém chirc ning canh bo.

2.4. Hiéu qua vng dung va dé xuit

Nghién ctru tich hop lién nganh tién tién sang
tao ¢ viéc tich hop ba cong ngh¢ hién dai: thi giac
may tinh (Computer Vision), tri tu¢ nhan tao (Al -
YOLOv4), va nang lugng tai tao (solar panel). H¢
thong hoat dong hoan toan ty dong va khong can
dién ludi, giai quyét cac van dé chi phi van hanh
cao trong moi truong nong nghiép tmyen thong.

Heé thdng di duoc thir nghiém thyc té trong ao
nudi, mdi trudng diy thach thirc cho viéc nhan
dién hinh anh. Thay vi mé hinh thtr nghiém trong
bé kinh hay méi trudng tiéu chuan. Két qua thu
duoc van dat do chinh xac trén 95% vdi sai sb chi
~0,34g, chung minh tinh kha thi va d¢ tin cay.

Bang 1. Thong s6 két qua dat dugc

Chi tiéu

Két qua dat duoc

S6 lugng anh dung dé huan luyén Al

3.500 anh tém thuc té tir ao nudi
Ti 1¢ huan luyén 7:2:1

Sai s trung binh u6c lugng trong luong

~0.34g (ty 1€ chinh xac > 95%)

Tdc do xir 1y anh

~0.5 giay/hinh

Kha néng phat hién tom trong anh phtrc tap

Tot, ké ca moi truong nudce duc, anh sang yeu

Hé thng hoat dong lién tuc 24/7 nhd bd lwu dién, khong can dién ludi. Mdi ngay hé thong tiéu thu
~8—10Wh, hoan toan dap ung bdi 1 tam pin mat tro1 100W.

- So sanh v6i phuong phap truyén thong
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Béng 2. Bang so sanh céc giai phap

Tiéu chi Truyén thong

H¢ thong AI

Xéc dinh trong lugng

Dua trén kinh nghiém

Tu dong, theo thoi gian thyc

Nhan cong

Can theo dai, ghi chép

Ty dong, gidm nhan cong

D0 chinh xac

Dao dong, thiéu 6n dinh

On dinh, sai sb thép

Téc dong dén tom

Co6 thé gay stress khi bat miu

Khéng tiép xuc, khong gy anh huong

Chi phi van hanh

Cao (dién, nhan cong)

Thap (dung ning lwong mit troi)

Giai phap sir dung mo hinh YOLOv4 két hop
hdi quy tuyén tinh don gian dé du doan trong
lwong tom tir chiéu dai theo pixel, gitp giam do
phirc tap va ting toc do xir Iy (~0.2 gidy/hinh).
Chi phi dau tu chi khoang 7 triéu dong/hé thong
— thap hon nhiéu so v6i cac hé thong twong tu
O nudc ngoai. Bén canh do, st dung nang luong
mit troi — chi phi van hanh gan nhu bang 0 —
g6p phan giam phat thai khi nha kinh, bao vé moi
treong ao nuoi.

- Béanh gia thyc nghiém tai ao nuoi

Mo hinh duge trién khai tai ao thuc t& & Tra
Vinh. Trong 6, mdi ngay ghi nhan trung binh 100
anh tom dé cap nhat dit liéu ting trudng. Nho theo
doi sat, nguoi nudi gidm 5% luong thire an so voi
vu trudc.

He¢ théng str dung thiét bi phd thong: camera,
Raspberry Pi, pin nang lugng mat troi. C6 thé lap
dat linh hoat & moi quy mo ao (nhd, vira). D dang
tiy bién phan mém Al d phu hop V0’1 tung loai
ao hoic diéu kién dia phuong. Hoan vén sau 1 vu
nudi — tao dong luc dau tu.

Ngudi dung chi can dugc huéng dan co ban
vé van hanh (giao dién don gian). Co thé tich
hop thém cac chirc ndng khac nhu do cac thong
s6 khac nhu: d6 PH, néng do oxy... Luu trlr lam
co s dir liéu dé truy suat sau nay. Mo hinh c6
thé chuyén giao cong ngh¢ cho HTX, t6 nuoi tom,
trung tdm khuyén nong.

Viée Gmg dung tri tué nhan tao (AI) va ngudn
nang lugng tai tao dé xac dinh trong luong tom sur
v6i do chinh xac dat trén 95%. Thong qua viéc sur
dung camera thu nhan hinh anh va xir Iy bang mo
hinh hoc sdu YOLOV4, hé théng c6 thé udc luong
trong lugng tom modt cach chinh xé4c va lién tuc,
khong gay anh hudng dén méi truong ao nudi.

Tiét kiém chi phi thirc an: Viéc xac dinh ding
trong lugng tom gitp didu chinh khiu phan in
chinh x4c hon. Theo thyc nghiém, lugng thirc an
duoc tiét giam trung binh khoang 10—15% ma van
dam bao tdc d6 ting trudng.

Vi chi phi thirc an ~25.000 VND/kg, udce tinh:
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Giam 200 kg thirc an/vu — tiét kiém 5.000.000
VND/vu.

Mdi nam 2 vu — tiét kiém khoang 10.000.000
VND/nam/ao.

Gidm nhan cong va chi phi van hanh: Nho h¢
théng hoat dong ty dong, ngudi nudi tom khong
can canh khay an hodc bat miu thuong xuyén.
Tiét kiém trung binh 1-2 cong/thang (~2.400.000
VND/nam). Nguén dién stir dung 1a di¢n mat troi
—> chi phi van hanh gan nhu bang 0.

Tang ty 1é sdng va ning suat: Hé thong gitp
nhan dién hanh vi bat thuong, hd tro phat hién
bénh som. Két qua thir nghiém cho thay ty 16 song
tang thém 5—7%, nang suét trung binh ting 6% so
vO1 vu trude.

Hé thdng hoat dong bang ning luong tai tao
— khoéng phat thai, gop phan bao vé moi trudng.
Giam 6 nhiém day ao do du thira thirc dn — cai
thién chét lugng nudc, han ché dich bénh. Phu
hop v6i dinh hudng phat trién nong nghiép xanh
— théng minh — bén viing, Gop phan giam ap luc
lao dong thu cong trong nudi trong thity san, nang
cao chat luong sdng ciia nguoi dan nong thon.

So sanh VO’l mo hlnh truyén thng, giai phap Al
khong yéu ciu bit mau dinh ky, khong gay stress
cho tom, tiét kiém trung binh 10-15% luong thirc
an, giam nhan cong 1-2 cong/thang. Chi phi van
hanh gén nhu béng 0 do sir dung nang luong mat
troi. Thiét bi phan cu’ng don gian, gié thanh thap
(~7 triéu ddng), dé lap dat va bao tri, c6 thé trién
khai quy mo nho 1¢ t6i ho dan.

Két qua cho thay kha ning mo rong hé thong
nay tai cadc vung nuoi tom khac nhu Ca Mau, Bac
Liéu, ddc biét noi ha ting dién ludi chua phat
trién. M6 hinh tich hop Al va ning lugng tai tao
chimg minh rd hiéu qué trong bdi canh chuyén d6i
s6 néng nghiép.

Hé thong tng dung Al xé4c dinh trong luong
tom mang lai nhiéu loi ich vuot troi:

- Giam 200-300 kg thuc an/vu (~5-7 tri¢u
ddng/vy).

- Giam 2 cong lao dong mdi thang (~2,4 tridu
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dong/nam).

- Néng cao ty 1& séng tir 5—7%, ting ning suit
6—8% so v&i vu nudi trudce.

- Tdng cuong quan ly moéi truong, gidm 6
nhiém day ao, han ché dich bénh.

Giai phap pht hop cho cac hop tac xi, t6 nudi
tom, hd dan vung ven bién. Can c6 chinh sach hd
tro von ban dau va dao tao ky thuat dé mo rong
trién khai. Hé thong nay ciing co thé tich hgp vao
cac dy an khuyén nong dién tir va chuong trinh
chuyén doi sb cap tinh. Tir mo hinh ban dau, c6
thé mo rong do néng do oxy, pH, d6 méan... trong
giai doan tiép theo.

II. KET LUAN

Nghién ctru di xay dung thanh cong hé thong
xac dinh trong lugng tom tich hop tri tu¢ nhan
tao va nang luong tai tao. Két qua thuc nghiém
tai tinh Tra Vinh khéng dinh d0 chinh xac cao,
tiét kiém chi phi va nang cao hiéu qua nudi tom.
Giai phap dé trién khai, than thién méi trudng,

phu hop véi dinh hudng ndng nghi¢p thong minh
— bén ving. Trong tuong lai, hé thong co thé tich
hop thém chiic nang canh bido sém bénh, Kkét
n6i dir lidu chudi gia tri nganh tom va thuc day
chuyén dbi s tai dia phuong. Hé théng da dugc
kiém nghiém trong diéu kién moéi truong thyc té
tai khu vuc tinh Tra Vinh. So voi phu’orng phap
truyén thong, hé thong Al khong chi cho két qua
chinh xac hon ma con gitp nguoi nudi chi dong
trong quyét dinh thu hoach. Vi¢c str dung dién mat
tro1 gitp gidm chi phi dai han va than thién véi
mdi truong. Hé théng vi mé hinh “ndng nghiép
thong minh — chi phi thap — hiéu qua cao — dé
trién khai — than thién méi truong”. Pay 1a huéng
di thyc tién, pht hop véi dinh hudng phét trién
nong nghi¢p thong minh véi mo hinh tmg dung
cong nghé cao nhu Al [oT, dir li¢u lon va ty dong
hoa nham ning cao nang suat, hidu qud, va tinh
bén viing trong san xuét nong nghiép ctia Tinh Tra
Vinh trong thoi gian toi.
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