Journal of Science — Phu Yen University, No.35 (2024), 65-70 65

MO HINH HE THONG QUAN TRAC MOI TRUONG TU PONG
PHUC VU NUOI TRONG THUY SAN BEN VUNG

Pao Thi Swong', Ping Vin Lai’, Poan Thi M§ Dung’,
Phan Xuin Hanh*, Huynh Ngoc Quang™’
"Trieong Cao ding Cong thirong Mién Trung, *Trieong Cao ddang nghé Phii Yén,
T ruong Pai hoc Phu Yén, ‘Hoi nong ddn tinh Phu Yén,
Céng ty TNHH Phdt trién khoa hoc Viét Nam.
*Email: quanghn.khvn@gmail.com
Ngay nhan bai: 30/08/2024; Ngay nhan dang: 15/10/2024

Tém tit

Tinh hinh nudi thuy san tai tinh Phii Yén hién dang gdp nhiéu thdch thirc vé bién doi khi
hdu va 6 nhiém méi truong, dan dén ndng sudt thdp va riii ro cao trong qud trinh nuéi. Sw thay
doi cdc thong sé6 moi truong qud nguong khéng dwoce kiém sodt va khong g phé kip thoi la
nguyén nhan chinh dan dén cdc thiét hai to lom. Pé giiip cho cdc co quan quan 1y, nguoi dén
tham gia nudi trong thuy san kip thoi ing phd véi cde tinh huong méi truong bat loi, dong thoi
c6 co s6 thuc hién cdc giai phdp nudi trong bén viing dat ndng sudt cao, nhom tdc gia da
nghién ciru “Mé hinh hé théng quan trdc méi truong t dong phuc vu nuéi trong thuy san bén
vitng ”.
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Abstract

Aquaculture situation in Phu Yen province is currently facing many challenges in terms
of climate change and environmental pollution, leading to low productivity and high risks in the
farming process. The changes in environmental parameters exceeding the threshold that are not
controlled and not timely responded to are the main cause of great damage. To help
management agencies and all people participating in aquaculture promptly respond to
environmental incidents, promptly handle all adverse environmental situations, and at the same
time have the foundations to implement sustainable farming solutions to achieve high
productivity, the group of authors has studied “Model of automatic environmental monitoring
system for sustainable aquaculture”.

Keywords: Automatic monitoring, Phu Yen monitoring, automatic monitoring of O
Loan Lagoon.
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1. it van dé

O Pht Yén, nudi trdng thuy san 1a mot nganh mang lai gi4 trj kinh té 16n, nang cao
thu nhap cho ngudi dan. Tuy nhién viéc nudi trong hién nay chu yéu theo cac phuong phap
thi cong truyén thong, phu thudce rat 16n vao kinh nghiém nudi trong va cam tinh vé cac
nhan dinh d6i voi vin dé thoi tiét, 6 nhidm moi truong, bién ddi khi hdu ¢ ving nudi cia
ngudi dan. Hién nay mot sé ving nudi trong thuy san ven bién & Phu Yén dang bi xam hai
nghiém trong (Minh Hoa, 2022), béi viéc khoanh ving dé nuéi thily san vi ngudn 6 nhiém
moi truong ngdy cang ting. Chang han, nhu ving Dam O Loan luong thuy san giam sat dén
70-80% do dam bi 6 nhiém trim trong (Tan Quynh, 2020). Tinh hinh 6 nhidm véi sy thay
ddi cac thong sé moi truong qua ngudng khong duge kiém soat va tng pho kip thoi 1a mot
trong nhitng nguyén nhan chinh din dén céc thiét hai to 16n trong nganh nudi trong thuy
san.

Do d6, can thiét phai c6 mot giai phap khoa hoc ky thuat va cong nghé nham gitp cho
ngudi dan va dia phuong cha dong han ché tdi da cac rui ro, thiét hai do yéu té méi truong
gy ra dong thoi nng cao duoc ning suat, ning cao hiéu qua kinh té, nham phat trién bén
vitng nganh nudi trong thuy san trén cac viing nudi, cac dia phuong. Dé dép tng cac van dé
trén, nhom tac gia di nghién ctru “Mo hinh hé théng quan tric méi truong tw dong phuc vu
nudi trong thuy san bén vimg”. Hé thong nay s& tu dong cap nhat lién tuc cac thong s6 moi
truong vung nuoi lién tuc theo thoi gian thyuc, dua ra canh bao kip thoi khi phat hién céac
thong sb bt thuong nguy hiém dé nguoi nudi va co quan quan 1y kip thoi ung pho, xu ly
nham han ché tdi da cac su cd, cac rui ro, tranh duoc cac thiét hai 16n vé kinh té. Déng thoi
cling tir cac thong sd quan tric duoc lién tuc cling gitp cho qua trinh nudi trong thuy san
cling mang lai nang suat cao hon, gitp cho co quan quan ly c6 céc gia tri cu thé thuong
xuyén lién tuc dé dua ra cac khuyén cdo chinh xac cho nguoi dan.

2. Phuwong phap nghién ctru

- Van dung tong hop céc co so ly thuyét, két hop véi cac kién thuc kinh nghiém, cac
kién thtrc thudc nhiéu linh vue khoa hoc khac nhau nhu céc linh vuc nudi thuy san, hod hoc,
moi truong, hoa hoc, diéu khién, ty dong hoa va cong nghé. ..

- Dua vao cac thong s theo yéu cau nudi trong thuy san phat trién 6n dinh, bén viing
tién hanh xdy dung mdé hinh quan tric moi truong tu dong phuc vu cho nuoi tréng thuy san
bén viing voi cac hé thdng tr dong toan dién tir dau vao, dau ra va hé thdng xur 1y tich hop
cong nghé hién dai dé giam sat lién tuc cac thong sé méi truong, két hop nhiéu chirc ning,
canh bao kip thoi, canh béo truc tiép va canh bao gian tiép.

3. M6 hinh hé thong
3.1. Thuyét minh nguyén 1y chung

- Dua vao diéu kién ty nhién dia hinh thuc té va céc yéu clu vé diéu kién méi truong
sdng va phat trién cua cac loai thuy san trong ving nudi, chiing toi tién hanh nghién ctru cac
giai phap, xdy dung mo hinh coéng nghé, str dung cac hé thong cam bién nhiét, cam bién
quang va cac cam bién khac, cac thiét bi do ludong do ludng, két hop véi cac may méc, cac
thiét bi diéu khién tu dong, 1ap trinh dé tu dong, tich hop cong nghé hién dai dé giam sat
lién tuc cac thong s6 moi truong. Dong thoi, két hop nhidu chirc nang nhu quan tric, phan
tich, va bao céo trong mot hé théng duy nhit véi muc tidu hé théng s& tu dong quan tric
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lién tuc cac thong s6 moi trudng anh huong dén qué trinh nudi trong thuy san cia nguoi
dan, canh bao kip thoi khi phat hién 6 nhiém lam thay d6i qua han & bat ky thong s6 nao.
Tir d6, dua ra khuyén cdo truc tiép cho ngudi dan va co quan quan ly théng qua cac hé
thong canh bao truc tiép tai ving nudi, hé théng truyén phat thong tin, tong dai, qua app
dién thoai chuyén dung danh riéng cho hé thdng va trén cic phuong tién truyén thong khac.
Hé théng gdm nhiéu bo phan két nbi va co ca phan cimg 1an pham mém nhu sau:

+ B0 phan cac cam bién (Sensors) va cic camera: Quan sat va do luong lién tuc céc
thong sb méi truong (khong khi, nude, khi twong) nhu nhiét do, anh sang, d6 am, chét
luong khong khi, tiéng on, do pH, do man ...

+ Bo phén thu thap dir li¢u (Data Logger): Thu thap va luu trit dit li¢u tr cac cam
bién thong qua hé théng hiru tuyén va vo tuyén, luu trir tam thoi

+ Hé thong truyén thong (Communication System): Truyén dif liéu tir hién truong vé
trung tdm xu ly thong qua mang di dong, internet, hodc séng khac

+ Phan mém x1r ly dit liéu (Data Processing Software): Xir ly va phan tich dir liéu dé
dua ra cac canh bao va bdo cdo

+ Hé théng canh bao (Alert System): Giri canh bao khi c6 sy ¢6 hodc khi thong sb
vuot ngudng cho phép (canh bao truc tiép, gian tiép)

+ Ngudn niang luong (Power Supply): Cung cap ning luong cho toan bd hé théng,
Pin, nang luong mat troi, dién ludi.

+ Thiét bi bao vé (Protective Equipment): Bao vé cac thanh phan khoi thoi tiét khic
nghiét va tac dong tor moéi truong

- Hé théng cong nghé tich hop cta nhiéu cong nghé dé tao ra mot quy trinh hoan
chinh téi uu hoat dong cua hé théng cong nghé cao diéu khién tu dong hé thdng quan tric
moi trudng tu déng phuc vu nudi trong thuy san bén vimg. Tai khu vuc tién hanh nudi trong
thuy san, thu thap chinh xac cac sb liéu thong sé moi trudng can thiét theo thoi gian thuc,
diéu khién, két ndi vé trung tdm diéu khién dit tai trung tAm van hanh

- Lap trinh, viét chuong trinh diéu khién tu dong hé thong quan tric méi truong tu
dong phuc vu nudi tréng thuy san bén viing trén may chi van hanh dat tai trung tim vén
hanh ddng thoi tao app trén dién thoai, trén may tinh

- Céc thong sb k¥ thuat cai dédt co ban (TSTC) cua hé théng duogc thu thdp dua theo
quy dinh vé cac thong sd moi truong ¢ diéu kién moi truong tot nhat va theo nguyén ly
giam dan cho t6i thong sé ngudng toi han, phan mém so sanh, phan tich, tong hop s& dua ra
canh bao tuong thich véi cac cap canh béo ting dan.

Bang 1. M6 ta cdc loqi, cdac cap canh bao

Céc thong s6 moi Théng sb cai dat (bd Théng sb theo Canh bao (theo céc
truong can quan tric thong s chuan) thoi gian thuc cép do quy dinh)
A TSTC1 TS1-1 CB1, CB2, CB3
B TSTC2 TS2-2 CB1, CB2, CB3
C TSTC3 TS3-3 CB1, CB2,CB3
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3.2. So' d6 cong ngh¢ hé théng

‘ Khéi nang lrong, cdc ngudn

s U L =~ - ==

TRUNG TAM Khos
;i hién
(Khéi xit Iy di liéu) thi

b i {r ailin il el

‘ Khéi vin hanh, diéu khién ty déng, gidm sat va bao tri

Hinh 1. So do cong nghé dang khéi hé thong quan trdc méi truong tw dong phuc vu nudi
trong thuy san bén viing

Nhap dir liéu (TSTC)

iter=0, k=1
‘:
S
CNk) =1
&M(k)=0

l b

iter = iter + 1

M(k) = M(k) + 1

Tinh lai d6 1éch thong s6 chuan
V_TS(iter) # TSTC k=k+1
VITRI(inter) =k 4

TS_ij < min(V_TSTC) or > min(V_TSTC) or other
Xac dinh co cau »chép hanh kigh hoat ché d6 bao cao, canh
bao, PT_toiuu, hién thi thong s6 va CB_jj

Hinh 2. So dé thudt todan Idp trinh van hanh tu dong hé thong quan trdc tw dong
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3.3. Pic diém cong nghé

Cong nghé nay tich hop nhiéu cong nghé doc 1ap két ndi, 1ap trinh thanh mot hé théng
thdng nhét 1am viéc theo quy trinh dong trén co so cac thong sb tham chiéu dong phu thudc
vao timg khu vuc, ting thoi diém, timg diéu kién moi truong theo thoi gian thyc. Hé théng
van hanh theo phuong thuc diéu khién tu dong hoan toan, cac thong s6 cai dat vao hé théng
duoc thiét 1ap trén co cac thong s6 tiéu chudn méi trudng theo quy dinh cta nha nude, dia
vao cac gia tri thong sb hién trudng hé thong hé thong ghi nhan, tinh toan, phan tich va tu
dong dua ra cac quyét dinh, hién thi cac canh bao, khuyén cdo, bao cao theo nguyén tac tri
tué nhan tao.

Hé théng cac cam bién, cac camera, thiét bi do luong va cac cam bién duoc dit & cac
khu vuc nuéi lién tuc 1am viéc s& ghi nhan cac gia tri, cac théng sb va giri vé trung tdm xir
ly (khéi xur 1y dit liéu) tinh toan, so sanh thong s6 chudn véi cac thong sé thuc té do duoc tai
khu vue nudi tng vai tung thoi gian cu thé. Thong qua hé¢ théng thiét bi lap trinh, hé théng
may chu dat ¢ trung tdm van hanh s& phan tich va dua ra cac canh bao, khuyén cdo, bao cdo
ddng thoi chi thi diéu khién ty dong dé kich hoat ngay 1ap tirc cac thiét bi hién thi gitp
nguoi dan va co quan quan ly img pho kip thoi céc tinh huéng nham tdng nang sudt nuoi
tréng, han ché rui ro cling nhu han ché tdi da céc thiét hai do yéu t6 moi truong gy ra.

Hé thdng 14 tap hop cac thiét bi k§ thuat ca phan cing va phdn mém cing véi su sang
tao cac app tng dung chuyén dung cai dat trén dién thoai, may tinh dam bao dap tng quy
trinh dong diéu khién ty dong hé thong quan tric méi truong ty dong phuc vu nudi trong
thuy san bén virng tai viing mot cach t6t nhat, hiéu qua nhat, ddng thoi tiét kiém nang luong
va khong phat thai giy 6 nhiém méi trudng..

Mo hinh hé thdng quan tric mdi truong tu dong phuc vu nudi trong thuy san bén
viing mang tinh méi va nang cao thém ¢ viéc tich hop cong nghé IoT, Al, may tinh va h¢
thong tu dong hoa toan dién. Nhitng yéu t6 nay khong chi nang cao hiéu qua quan Iy va san
xuat ma con dem lai tinh bén virng va kha nang mé rong cao cho cac khu vuc khac, cac dia
phuong khac ciing nhu trong cdc muc dich khac.

4. Két luan va kién nghi

Nghién ctru mé hinh hé théng quan tric méi truong ty dong phuc vu nudi trong thuy
san bén viing tu dong quan tric lién tuc cac thong sé moi trudng anh huong dén qué trinh
nudi trong thuy san cta ngudi dan, canh bao kip thoi khi phat hién 6 nhidém lam thay d6i
qua gidi han ¢ bat ky thong sé nao, dua ra khuyén cdo truc tiép cho ngudi dan va co quan
quan ly tng phé va xir 1y kip thoi thong qua cac hé théng canh béo truc tiép tai ving nudi,
hé thong truyén phat thong tin, tong dai, email, SMS, qua app dién thoai chuyén dung danh
riéng cho hé théng. Hé théng véi su tich hgp cong nghé hién dai dé giam sat lién tuc cac
thong s6 méi truong, két hop nhiéu chirc nang nhu quan tric, phan tich, va bao cdo trong
mot hé thong duy nhat. Hé thong gép phan thiét thuc dé giup nha quan 1y nang cao chét
lwong quan ly va giup nguoi dan ning cao ning suit nudi trong, han ché tdi da rui ro dong
thoi ndng cao y thirc bao v¢€ moi trudng cia nguodi dan cling nhu cua toan xa hoi.

Mo hinh hé thong quan tric méi trudng tu dong phuc vu nudi trong thuy san bén
virng tai vung co nhiéu tinh wu viét vuot troi duoc dé xuét nghién cuu ap dung tai viung
Pam O Loan (tinh Phu Yén) va ciing ¢ thé img dung cho cic khu vuc khac, cic dia
phuong khac, cac tinh thanh khac trén ca nudcll
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