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TOM TAT

Nghién ctu nhdm muc tiéu thiét ké, ché tao hé théng giam sat va canh bao tw dong 03 théong sé méi trieng trong
cac ao nudi tbm gdm dd pH, ndng d6 DO va do man. Khac véi phuong phap do thi cong bang céc bd KIT, may do cadm
tay yéu cau nhidu nhan cong, hay giam sat tw dong tlr mang cdm bién véi cac nut dat tai mdi ao thwong co gia thanh
cao, nghién ctru nay dé xuét viéc st dung 01 tram do dé giam sat tir xa méi treéng nwée ctia 03 ao nudi théng qua mot
trng dung dwoc cai dat trén dién thoai théng minh. Mau nwéc cha 03 ao dwoc bom Ian luot vé tram do, tai day, cac
thong sb dwoc xac dinh, x ly va gui t6i glao dién glam sat trén dién thoai, ddng thdi dua ra canh bao kip thoi t¢i ngudi
quan ly thdng qua tin nhan khi cac théng s nay ndm ngoai nguong cho phép. Nghién ctru khdng chi trng dung cho méi
trdng ao nudi tdBm ma con c6 thé ap dung rong rai trong nudi trdng thiy san. Day ciing 1& mét hwéng mé trong viéc ap
dung tw déng héa trong san xuét ndng nghiép, trén co s& d6 c6 thé phat trién hé théng giam sat, lwu trir dir liéu tw dong
mai trwéng ao nudi gép phan dwa ra phuong an quan Iy ao nudi hiéu qua nhét.

T khéa: Hé thdng giam sat va canh bao tw dong, thong sd méi trwéng ao nuéi tém, dd pH, ndng d6 DO, do man.

Studies on designing and manufacturing of an automatic monitoring and warning
systems for some environmental parameters in shrimp ponds

ABSTRACT

Our research was conducted to design and manufacture an automatic monitoring and warning system for shrimp
ponds using three environmental parameters including pH, DO concentration, and salinity. Different from the manual
measurement with KIT sets, hand-held meters requires many workers, or automatic monitoring of sensor network
with nodes located in each pond often has a high cost, this study proposed the use of a measuring station to remotely
monitor the water environment of ponds through an application installed on the smartphone. Water samples of ponds
were pumped in turn to the measuring station, where parameters were determined, processed, and sent to the
monitoring interface on a smartphone, and at the same time, providing timely warnings to the manager via text
messages when these parameters are outside the allowed threshold. This research is not only applicable to the
shrimp pond environment but also widely applicable in aquaculture. This is also an open direction in the application of
automation in agricultural production. It is also possible to develop a monitoring system, automatic data storage of the
pond environment, contributing to making the most effective management plan.

Keywords: Automatic monitoring and warning system, shrimp pond environmental parameters, pH, DO
concentration, salinity.

vugt bac, chinh pht da quyét dinh con tom nuée
lo 12 san pham quéc gia va k& hoach dat 10 ty
USD xuat khéu tom vao nam 2025 (Tha tuéng

1. DAT VAN DE

Viét Nam 12 mot trong nhiing nuéc san

xudt va xudt khdu thiy san chinh trén thé gisi
sang cac thi truong lén nhu chau Au, Mgy,
Mexico, Trung Qudc.. Nganh nuéi tom va thuy
san Viét Nam gan day c6 nhiing budc phat trién
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Chinh phu, 2018)

Dé nubi tom thanh cong, cAn dam bao hang
loat chi tiéu chat lugng nuéc nhu: nong d6 oxy
hoa tan DO (Dissolved Oxygen), d6 pH, d6 mén,
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nhiét do, téng s6 ammonia nité TAN, NH,,
Nitrit, H,S, d6 kiém, néng d6 khoang chit, néng
d6 nitrat, nong d6 pho6t pho, mat d6 vi khuén,
mat do tao.. phai ndm trong ngudng cho phép.
Chi cAn mét trong s6 nhiing chi tiéu trén day
vugt qua khoi ngudng thi tom sé bi anh hudng,
cham 16n, giam stc dé khang, nhiém bénh va
chét. Do vay, viéc kiém soat cac chi tiéu chat
lugng nuéc dé kip thoi xt 1y nhdm dam bao
chiing ndm trong ngudng cho phép 1a hét stic
quan trong. Quy chudn ky thuat quéc gia da
quy dinh vé ngudng ctia cic théng s trong ao
nuéi tdm (Bang 1).

Hién nay, hau hét cac trai nuoi trong thuy
san cua cic ho ca thé thudng giam sat chét
lugng nudc bang phuong phap st dung cac
bé6 KIT hodc may do cdm tay thuc hién
1-3 lan/ngay. Tuy nhién, phuong phap nay cb
nhuge diém nhu: khéng thuan tién dé do trong
dém (dém 1a thoi gian dé& x4y ra rui ro hon ban
ngay); ton nhiéu céng, khé kiém tra xem nhan
vién thuc hién giam sat chinh xac va day du
khéng; viéc luu tri di liéu dé téng hop, phan
tich, cai tién quy trinh hdu nhu khong thuc hién
duge; khong thé thuc hién co ché giam sat kép
(giam sat lai ngudi gidm sat) va han ché trong
viéc canh bao.

Trong quy mé phong thi nghiém, Pham
Luong Hoan & cs. (2019) da nghién ctu va dua
ra mé hinh tu dong diéu khién mot s6 théng sé
mdi truong cho ao nudi tém. Md hinh c6 kha
niang giam sat cac théng sé gbm nhiét do nuéc,
nhiét @6 khong khi, 6 pH; diéu khién quat suc
khi, mai che, diéu ti€t nudc trung hoa d6 pH dé
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dam bao cac diéu kién phtt hgp cho tém phat
trién; cac thoéng s6 nhiét do va d6 pH duge gui
t6i nguoi quan 1y théng qua tin nhén trén dién
thoai di dong. Tuy nhién, m6 hinh hé thong méi
ap dung cho ting ao nudi riéng 1é, chua giam
sat dude néng d6 DO dé dua ra phuong 4n diéu
khién quat suc khi cho phu hgp.

Duong Thai Binh & V6 Minh Tri (2016) dén
ti Dai hoc Can Tho da nghién ctiu xay dung hé
thong thu thap dit liéu va md hinh phan bé cac
chi s6 quan trong trong ao nuéi thily san, trong
d6, nhiét do ao nudi gia 1lap duge chon lam thong
s0 gidm sat va su phan tang cua nhiét d6 trong
khong gian ao nudi dudc md phong dya trén di
liéu thu thap thuc t&. Trong nghién ciiu nay, cac
cam bién nhiét d6 dugc bd tri tai 36 diém do
khac nhau trong 01 ao nuéi nén ghi nhan dugc
su bién dong nhiét do tai ao nudi gia lap, thong
qua db thi 3D c6 thé truy cap dén ting ving
nhiét cAn quan tdm. Hé théng nay chi phu hop
dé thuc hién cac nghién ctu va it ¢6 kha nang
ap dung vao thuc tién san xuat vi khi thuc hién
nhiéu diém do nhu trén sé lam gia thanh hé
thong tang lén, trong khi thuc t€ khong can
thiét phai gidm sat qua nhiéu diém trong mot
a0 nuodi trong thuy san.

Nocheski & Naumoski (2018) da trién khai
mét hé thong giam sat va diéu khién mét sé
thong s6 trong mdéi trudng ao nudi cia ap dung
cong nghé IoT. Hé thong nay kiém soat nhiét do
va miic nudc trong ao nudi, diéu khién thiét bi
gia nhiét theo nhiét d6 thuc tai ao nuéi, phat tin
hiéu canh bao téi ngudi quan 1y.

Bang 1. Chat lugng nuéc cip vao ao nudi va nuéc ao nudi tém St va tom Chan tring

Théng s6 DBon vi Gia tri cho phép

Oxy hoa tan (DO) mg/l 23,5

pH 7 + 9, dao ddng trong ngay khéng qua 0,5
D06 man %o 5+35

Do kigm mg/l 60 + 180

Do trong cm 20 + 50

NH3 mg/l <0,3

H.S mg/l <0,05

Nhiét 6 °C 18 + 33

Ngudn: Bo NN&PTNT (2014).
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Nghién ctru thiét ké, ché tao hé thdng giam sat va canh bao ty dong mot s théng sé méi trwdng trong cac ao nudi tém

Cac hé théng néu trén chi ap dung dudc cho
tliing ao nudi riéng 18, véi quy md nudi trong 16n
gdm nhiéu ao nudi hodc trang trai uong giéng
thiy san c6 nhiéu bé uong thi phuong an dua ra
142 khéng phu hgp vi cAn nhiéu thiét bi do va can
hinh thanh mo6t mang cdm bién.

Saparudin & cs. (2019) da x4y dung mot hé
théng do va giam sat nhiét d6 trong 02 ao nudi
theo thoi gian thuc st dung mang cam bién
khéng day va cong nghé IoT. Hé thong nay c6 thé
phat trién dé giam sat thém nhiéu thong s6 méi
trudng ctia nhiéu ao nudi nhu d6 méin, nong do
DO.. V6i mang cam bién khéng day dugc thiét ké
thi tai mbi ao sé dat 1 diém do din t6i s6 lugng
thiét bi do téng 1én theo s& lugng ao cAn giam sat
va ciu tric mang sé tré nén phtic tap.

Bén canh d6, mot s6 trung tdAm nghién ctu
da dua ra cac hé thong giam sat, canh bao va
diéu khién tu dong chit lugng nudc nudi trong
thay san. Trung tdm Phat trién Cong nghé va
Thiét bi Céng nghiép Sai Gon (CENINTEC) da
nghién ctu va phat trién hé théng gidm sat,
canh bao va diéu khién tu dong chat lugng nude
nudi trong thuy san e-AQUA c6 thé giam sat,
canh béo chat lugng nudc tu déong cho nganh
thty san (Cenintec, 2019).

Coéng ty NK Engineering da nghién ctu va
phat trién hé thong giam sat chat luong nudc ao
nudi, gitp ngudi nudi c6 thé giam sat nudc ao
24/24h qua dién thoai théng minh. Hé théng
dudc thiét k& c6 kha nang gidm sat moét s6 thong
s6 clla moi truong nudi thiy san nhu: nhiét do
nuéc; @6 pH, d6 kiém; d6 oxy héa khii 6 tang day
(ORP); d6 duc, d6 trong ctua nudc.. (NK
Engineering, 2019).

V6i muc tiéu giam sat tu dong cac thong sé
chinh cho nhiéu ao nu6i ma chi can st dung mot
diém do, nhém nghién ctu dé xudt y tudng
nghién ctu thiét k&, ché& tao hé théng giam sat
va canh bio tu dong mot s6 thong s6 moi trusng
trong cic ao nudi tom bang phuong phap 14y
mau tl cac ao, dua vé mot tram do duy nhat.

Trong pham vi nghién ctGu nay, ching t6i
thuc hién hé théng giam sat va canh bio cho 03
ao nudi tém, cac théng s giam sat gom pH, DO
va d0 man v6i s d6 cau tric cua hé théng dude
chi ra trong hinh 1.

Hé théng dudc thiét k& gom 01 tram do véi
03 cam bién do d6 pH, néng d6 DO va d6 man.
MAu nuéc ti cac ao dudc bom 1an lugt vé tram
do theo thaoi gian cai dat, tram do xac dinh céc
thong s6, gui t6i giao dién giam sat trén dién
thoai thong minh; khi cic théng sd vugt ngudng
cho phép, hé thong sé gii tin nhén canh bao téi
dién thoai ctia ngudi quan ly.

So v6i phuong phap mang cadm bién phai s
dung nhiéu cam bién do cac dau do dit tai mdi
ao, phuong phap 14y mau vé 01 tram do cho
phép gidm s6 lugng cam bién trong hé théng (do
d6 chi phi dau tu giam) ma van dap dng yéu cau
giam sat thudng xuyén cac thong s6 moéi truong
ctia nhiéu ao nudi. Bén canh d6, cac cam bién
tdm trung thudng cho tin hiéu khéng 6n dinh
khi do truc tiép trong méi truong nudi do dong
chay dong, tudi tho dién cuc gidm,... nén phuong
phap bom 1an lugt mau nudc cac ao nudi vé 01
tram do con c6 thé tao ra méi trusng thay tinh
dap tng yéu cau vé diéu kién do cta cac cam
bién, déng thdi thuan 1gi cho qua trinh vé sinh
dau do tir d6 tang tudi tho cho thiét bi.

I
i
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g

=N x
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Tram do «

pH, DO,
dé man

Hinh 1. So d6 khéi hé thong
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2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Tram do cua hé thong giam sat va canh bao
tu dong st dung 03 cam bién do d6 pH, nong do
DO va d6 mén. Theo ngudng giéi han cua cac
thong s6 méi truong ao nudi tdm (Bang 1), cac
cam bién duge lua chon dé dap ting yéu cau xéc
dinh 03 théng s6: @6 pH, néng do DO va do man.

Cam bién do do pH analog DFRobot c6 dai
do tir 0 + 14pH v6i d6 chinh xac + 0,1pH 6 25°C.
Module cam bién pH bao gbm cam bién pH (dau
do pH) va bang mach chuyén déi tin hiéu cho
phép chuyén d6i gia tri pH thanh tin hiéu dién
ap va co thé giao tiép truc ti€p véi bat ky bo
diéu khién nao.

Cam bién do nong d6 oxy hoa tan DO
DFRobot c6 dai do tit 0 = 20 mg/l. Module cam
bién DO goém dau do oxy hoa tan véi dau do
Galvanic va bang mach chuyén déi tin hiéu dung
b6 ngudn 3,3 + 5,5V, tuong thich véi hau hét
Arduino, dau ra analog 0 + 3V, tuong thich véi
t&t ca cac bo vi diéu khién c6 chiic ning ADC.

Pé xac dinh d6 m#n ctia mAu nude, trong
nghién ciu nay, ching téi st dung cam bién do
d6 man SAL-BTA c6 dai do 0 + 50ppt (0 =
50.000ppm) v6i d6 chinh xac st dung hiéu
chuén tiy chinh + 1%.

D& nhan va xu 1y tin hiéu tit cc cam bién,
trong hé théng st dung bo diéu khién trung tdm
Arduino Nano 3.0 328 Mini CH340 véi vi diéu

(a) Cam bién do pH

(d) Arduino Nano 3.0 328 Mini CH340

(b) C&m bién do ndng dd oxy hoa tan DO

(e) ESP8266 Uart ESP-01S Ai-Thinker
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khién ATmega 328P. Ngoai ra, mach thu phat
wifi ESP8266 Uart ESP-01S AI-Thinker dugc
st dung dé két néi v6i vi diéu khién, thuc hién
chiic nang truyén nhan di liéu qua wifi tu bod
diéu khién t6i giao dién giam sat Blynk trén
dién thoai thong minh; module Sim800L giao
tiép véi vi diéu kién qua giao ti€p UART c6 chic
nang gui tin nhin canh bao t6i s6 dién thoai
déng ky.

2.2. Phuong phap nghién citu

Nghién ctiu téng quan vé su anh hudng caa
cac thong s6 méi trudng dén su phat trién cua
thiy san, quy chudn ky thuat qudc gia vé
ngudng cta cic thong sb trong ao nudi tom.

Nghién ctu tim hiéu vé cic cdm bién pH,
noéng do DO, d6 méan; vi diéu khién, module
truyén dit liéu khéng day dé lam cd sé cho viée
lya chon cac thiét bi ctia hé théng giam sat,
canh bao.

St dung phuong phap dé hoa két hgp véi
cdc phan mém (orcard, proteus, visual studio)
dé thiét k&€ mach nguyén 1y, mach in, lap trinh
chuong trinh diéu khién, phan mém giam sat,
canh bao va luu tri di liéu.

Phuong phap thuc nghiém dugdc ap dung dé
tht nghiém, danh gia vé quy trinh hoat déng
ctia hé théng; do chinh x4c ctia cac théng sé pH,
noéong do6 DO, d6 mén ma hé théng do dude va do
tin cay cta tin hiéu canh béo khi cac thong so
nay vugt ngudng cho phép.

(c) Cam bién do dd man

(9) Module Sim800L

Hinh 2. Thiét bi dung trong hé théng
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Nghién ctru thiét ké, ché tao hé théng giam sat va canh bao tw ddng mot s thong sé méi trwdng trong cac ao nudi tém
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Hinh 3. So d6 nguyén ly hé théng giam sat va canh bao
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Hinh 4. So d6 mach nguyén ly ctia hé théng

3. KET QUA VA THAO LUAN

3.1. Nguyén ly hoat dong ctia hé thdong
giam sat va canh bao tu dong mot s6 thong
s6 moi trudng trong cac ao nudi tom

Hé théng c6 2 ché& d6 hoat dong:

- Ché& d6 bing tay (Manual): ngudi quan ly
chon ao va thong s6 can do trén giao dién giam
sat Blynk trén dién thoai dé thuc hién do, théng
s6 do dugc sé hién thi trén giao dién Blynk.

- Ché d6 tu dong (Auto): hé théng hoat dong
theo thdi gian cai dit trude, khi dén thoi diém do
(8h, 12h va 18h), hé théng tu dong 14y mau nudc,
do va hién thi di liu trén giao dién giam sat

1184

trén dién thoai. Néu cac thong s do duge nim
ngoai ngudng cho phép, hé thong sé tu dong gl
tin nhén canh béo téi dién thoai ngudi quan ly.

MAau nuéc duge 18y 1an ludt ti cac ao nudi
thong qua cac van va bom vao. Sau thoi gian
bom dugc cai dit trude thi relay cua van va bom
vao duge ngét. Cac gia tri do dugc tit 3 cam bién
duge dua vao cac module chuyén déi analog dé
chuyén déi sang dang dién ap.

Arduino sé nhan tin hiéu tu cac module
chuyén d6i cta cac cam bién do pH, DO, d6 min.
Tai board diéu khién, bd xt li s& tinh toan dé dua
ra d6 pH, nong d6 DO va d6 mén. Arduino sau
khi xti i tin hiéu sé truyén tai thong tin da xu 1



1én server thong qua internet. ESP8266 nhan dii
liéu tit Arduino va hién thi théng tin 1én Blynk.
Tat ci cac budc 14y, xti i va dua dii liéu lén
server dudc thuc hién trong khoang thoi gian rat
ngin va lién tuc, nhim gitp ngudi st dung ludn
cap nhat nhanh chéng va kip thdi tinh hinh méi
truong nudc trong cic ao nudi.

Sau khi do cac thong s6 xong, mau nudc sé
duge bom xa ra bé xa.

Gia tri do dugc s& dugc hién thi trén LCD cta
hé thong do. Pong thoi, hé thong con cho phép
ngudi st dung theo doi va giam sat cac théng so
clia moi trudng nudc trong cac ao nudi théng qua
tng dung Blynk trén dién thoai thong minh.

Khi d6 pH, nong d6 DO hoic @6 man ha thap
hon (hodc ting cao hon) ngudng dugc cai dit,
khong pht hop véi méi trudng nudi tém, hé thong
sé bao dén ngudi quan ly thong qua tin nhin
canh bao dé ngudi quan 1y c6 bién phap xu 1i kip
thoi, tranh viéc gy nguy hai dén sinh vat nuéi.

3.2. S0 d6 nguyén ly ctia hé théng

So d6 nguyeén ly ctua hé thong (Hinh 4) gbm
hai khéi ¢6 nhiém vu nhu sau:

Khéi ngudn 14y nguén 9V sau d6 ha xuéng
3,3V c4p ngudn cho ESP8266 hoat dong.

Khoi xti Iy bao gom Arduino Nano c¢é nhiém
vu nhan tin hiéu tit cAc cam bién va gui tin hiéu
diéu khién cho céac relay ciia bom va van.
ESP8266 c¢6 nhiém vy nhan tin hiéu tu phia
mach do sau d6 gti 1én internet. Mach thoi gian
thuc DS1307 duge st dung dé xac dinh thoi
diém hé théng thuc hién 14y mAiu do.

3.3. Luu d6 thuat toan (Hinh 5)

34. K&t qua th nghiém hoat dong cua
hé théng

34.1. Thir nghiém hé théng tai phong
thi nghiém

a. Thi nghiém so sianh hé théng ché tao véi
thiét bi do

D& danh gia sai s6 cua hé thong ché tao
dugc véi mot s6 thiét bi do khac, ching t6i do 03
mau nudc bing cac thiét bi gbm pH KIT TEST
va 6ng do @6 méan, dong thoi doc két qua do dude
trén man hinh LCD cta hé thong.
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Tién hanh xt 1y s6 liéu do dudc qua 03 l1an
do, ching t6i nhan thay d6 pH ma hé théng do
dudgce c6 sai s6 tuong d6i nhod so véi gia tri do
duge bang pH KIT TEST, sai s6 nay dao dong
trong khodng 0,42% + 2,34%. D61 vé6i s6 lieu do
min do dude, s6 liéu hé thong do va s6 lidu doc
trén 6ng do do min cb sai s6 nam trong khoang
13% + 15,32%. Nguyén nhan giy ra sai s6 vé do
mén c6 thé chi ra 1a do viéc st dung thiét bi d6i
sanh 1a 6ng do d6 man véi cac vach chia theo 1%
c6 d6 chinh xac tuong d6i. Tuy nhién, d61 véi ao
nudi tdm, giéi han cta cac théng s6 mdi truong
nude kha rong nén sai s6 nay cé thé chdp nhan
duge. Trong nghién ctu nay, do khéng c6 thiét
bi tiéu chudn dé do néng d6 DO nén chung t6i
chua danh gia dudc sai sd ctia hé théng khi do
thong s6 nay.

b. Thu nghiém ché d6 canh bio cua hé thong

Ché& do canh bao caa hé thong khi cac théng
$0 ndm ngoai ngudng cho phép dude thit nghiém
tai phong thi nghiém vé6i 3 miu nude thé hién
cho 3 ao.

Sau khi két néi hé théng véi giao dién diéu
khién, hé théng sé giii tin nhén t6i s6 dién thoai
da dang ky dé théng bao hé thong da sin sang
lam viéc. Diéu chinh cac miu nudc thi sao cho
cac théng s6 déu J trong ngudng cho phép, khi
dy hé théng sé gui tin nhin théng bao vé dién
thoai cic thong sé binh thuong (Hinh 6a). Dé
thti nghiém chiic ning canh bao ctia hé théong,
ta s& diéu chinh cic théng s6 d6 trén ngudng
ho#c dudi ngudng cho phép dé kiém tra tinh 6n
dinh, chinh xac ctia phan canh béo: thay d6i pH
cia ao 1 bang cach thém dung dich NaOH vao
mAu nude dé pH caa ao 1 tang cao (pH > 8,5).
Ngay sau d6 hé théng da gti tin nhin canh bao
vé dién thoai théng bao pH cta ao 1 da thay ddi.
Vi cac thong s6 khac ctia ao 1, ao 2 va ao 3
khéng thay déi nén hé théng sé khong gii tin
nhin vé (Hinh 6b).Sau khi diéu chinh mau nuéc
dé @6 pH thay ddi tré vé trong ngudng cho phép
(7,5 < pH < 8,5), hé thong gti tin nhin méi bao
trang thai binh thuong vé dién thoai (Hinh 6c).

Trén day la thi nghiém trong diéu kién cua
phong thi nghiém, su thay d8i néi dung tin
nhin theo théng s6 méi trusng da cho thay su
chinh xéc cing nhu d6 6n dinh khi hoat déng &
ché& @6 canh bio ctia hé thong.
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Khai bao thw vién
Arduino, module sim, pH, DO, S

v

L&y mAu va do

75<pH<85
DO >5
10<S <25

t=8h, 12h, 18h

Van1=1,Bomvao =1

ln

Van 1 =0, Bom vao = 0. Do pH, DO,
S mau 1 gti tin hiéu t&i Arduino

t2
v

Van xa =1, Bom xa =1

ts

A 4

Vanxa=0,Bomxa=0
Van2 =1, Bomvao =1

¢]

Van 2 =0, Bom vao = 0. bo pH, DO,
S mau 2, gi tin hiéu t&i Arduino

t2
v

Van xa =1, Bom xa =1

ts
v

Vanxa=0,Bomxa=0
Van 3 =1,Bomvao =1

t1

Module sim 800L
ma hoda tin hiéu

Van Bf 0, Bom vao = 0. bo pH, DO,
S mau 3, gwi tin hiéu t&i Arduino

\4

t2
v

Van xa =1, Bom xa =1

Hién thij gia tri pH, DO,
dd man trén giao dién Blynk

GUi tin nhan canh
bao déen dién thoai

t
2

Vanxa=0,Bomxa=0

v

Két thuc <

(a)

A\ 4

(b)

Hinh 5. Luu d6 thuat toan chuong trinh chinh (a)
va chuong trinh con qua trinh 14y mau va do (b)
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Bang 2. Két qua do do6 pH

Nong do DO AO 1 BINH THUONG
Nong do DO AD 2 BINH THUONG

MNong do DO AOQ 3 BINH THUONG

Mong do DO AD 1 BINH THUONG
Neong do DO AD 2 BINH THUONG

Neng do DO AQ 3 BINH THUONG

Hong do pH AQ 1 CAD
Hong do pH AQ 1 BINH THUONG

GiatipHdoduoc  Maut IAslaisAé)z\ S?’i/jé Mau 2 IAslaifz\ S(a‘l’Bé Méu 3 IAslaifz\ Sf‘%é
Po béing KIT TEST (D1) 7,7 7,5 7.1
Béing hé Lan 1 7,88 018 234 756 0,06 0,80 713 0,03 0,42
on°®  tn2 78 o6 208 758 008 107 720 0,0 1,41
Lan 3 7,75 005 065 755 0,05 0,67 7,15 0,05 0,70
Bang 3. Két qua do do man
Gia trj 46 mén do duoc  M&u 1 ‘oiai_sfﬂ 32}0)56 Méu 2 |aslai_sfz‘ S(%,'/jo M3u 3 |aslai_f’2‘ 35,230
Béng 6ng do d6 man (a1) 25 22 21
Banghéthéng  Lan1 2119 381 1524 19,14 2,86 13,00 1822 278 1324
do (a2) Lan2 21,17 383 1532 19,14 2,86 13,00 1819 2,81 13,38
Lan3 2117 383 1532 19,12 2,88 13,00 1815 285 1357
atl Viattal = 18:34 @apwm s il Viettol & 1434 GATED e — p—
S = <@ ey ) Q
byt
TTommem T T e Nong do DO AD 3 BINH THUONG
Nong do pH AQ 1 BINH THUONG Neng de pH AO 1 BINH THUONG Do man AD 1 BINH THUONG
Nong do pH AO 2 BINH THUONG Nong do pH AO 2 BINH THUONG Do man AD 2 BINH THUONG
Nong do pH AO 3 BINH THUONG Nong do pH AO 3 BINH THUONG T I

Do man AO 1 BINH THUONG

Do man AO 2 BINH THUONG

Do man AO 1 BINH THUONG

Do man AD 2 BINH THUONG

Do man AQ 3 EINH THUONG

Do man AQ 3 BINH THUONG

Nong do pH AD 1 CAO

(a)

(b)

(c)

Ghi chi: a. C4c théng s6 trong ngudng cho phép b. D6 pH trong ao 1 cao hon ngudng c. P6 pH trong ao 1 trong

ngudng (sau diéu chinh).

Hinh 6. Tin nhin bao trang thai cac théng sé trong ao nuéi

3.4.2. Thir nghiém hoat déng ctia hé théng
tai cac ao nuéi tom

MAu nuéc 14y ti cic ao dude dan qua dudng
ong dua t6i hop chtta mau duge thiét ké kin
nhim muc dich giam thiéu t6i da su xAm nhap
ctua oxy trong khéng khi hoa tan vao mau nudc
giy ra sai s cho thong s6 DO. Tuy thudc vao vi
tri d4t tram do so v6i cac ao, cac khoang thai
gian bom nuéc vao hop chtia mau (t,), do (t,) va
x4 nuédc ra (t;) sé duge diéu chinh cho phu hgp
v6i thuc té.

Sau khi c&p ngudn cho hé théng do, ngudi
quan ly sé bat ting dung Blynk- IoT for Arduino
trén dién thoai thong minh va két néi ting dung
v6i hé théng. Trén giao dién Blynk, chon ché do
do tu d6ng hoic bang tay dé kiém tra cac théng
s0: d6 pH, néng d6 DO va dd min S ciia ao nudi.
Giao dién Blynk trén dién thoai va man hinh
LCD cta hé théng sé hién thi cac gia tri do duge
gobm d6 pH, nong do DO va d6 man (Hinh 8).
Ngoai ra, ngudi ding c6 thé chon ché do hoat
dong ctia hé théng hoac chon ao can do thong qua
cAc nut dugc thiét ké trén giao dién.
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Hinh 7. Hé théng giam sat va canh bao ty dong méi trudng ao nubdi tom

Hinh 8. Giao dién Blynk va LCD giam sat moi trudng ao nudi tom

Bang 4. Két qua thi nghiém hé théng hoat dong & ché d6 biang tay

Lin Ao Do pH Néng d6 DO Do man
do  nudi g4 jigu tren Blynk S liéu trén LCD  S6 liéu trén Blynk S liéu trén LCD  Sé liéu trén Blynk S liéu trén LCD
LA  Ao1 8,17 8,17 4,58 4,43 18,91 18,62
1 Ao 2 8,46 8,48 5,60 5,54 18,27 18,23
Ao 3 8,46 8,49 5,48 5,54 18,25 18,18
Ldn Ao 1 8,17 8,20 4,39 4,40 18,62 18,62
2 Ao 2 8,45 8,43 54 5,38 18,22 18,20
Ao 3 8,46 8,45 5,49 5,50 18,12 18,10
LA  Ao1 8,16 8,18 4,48 4,50 18,50 18,55
3 Ao 2 8,43 8,44 5,32 5,30 18,21 18,20
Ao 3 8,48 8,47 5,41 5,40 18,10 18,13

Tién hanh tht nghiém hé thong hoat ddng &
ché& d6 do “Béng tay” va ghi lai cac két qua do dudgc
hién thi trén giao dién Blynk va méan hinh LCD,
ta c6 két qua cho 3 1an do ctia cAc ao nhu bang 4.

Trén giao dién Blynk, chon ché& do hoat
dong ctia hé théng & “Tu dong”, hé théng sé tu
dong 18y mau va dua ra két qua do theo thoi
gian cai dat (Bang 5).
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T két qua thii nghiém hé théng trong bang
4 va bang 5, ta c6 thé thay s6 liéu hién thi trén
giao dién Blynk va trén man hinh LCD 1a xap xi
bing nhau. Hé théng lam viéc 6n dinh & ca hai
ché& do, cac thong s6 pH, DO va dd mén do dudc
qua mang tring véi két qua hién thi trén LCD
dat tai hién truong. Cac s6 liéu do duge cho thay
03 théng s cd ban ctia moi trudng ao nudi nam
trong ngudng cho phép.
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Bang 5. K&t qua thi nghiém hé théng hoat dong & ch& do ty dong

Lan Ao Do pH Néng d6 DO D6 man

do  nudi gg jisu tran Blynk S6 ligu trén LCD S liu trén Blynk S liéu trén LCD  Sé liéu trén Blynk S liéu trén LCD

8h Ao 1 8,12 8,15 4,50 4,40 18,70 18,60
Ao 2 8,48 8,50 5,50 5,45 18,20 18,15
Ao 3 8,43 8,40 5,31 5,30 18,20 18,10

12h Ao 1 8,17 8,20 4,39 4,35 18,61 18,62
Ao 2 8,41 8,42 5,40 5,35 18,20 18,17
Ao 3 8,33 8,36 5,42 5,35 18,12 18,09

18h Ao 1 8,12 8,10 4,23 4,20 18,50 18,55
Ao 2 8,55 8,60 5,22 5,20 18,16 18,14
Ao 3 8,42 8,40 5,35 5,29 18,10 18,05

Hé théng thiét k& da dap tng dude muc tiéu
dat ra d6 1a giam sat duge 03 théng sé clia moi
trudng gébm dd pH, néng d6 DO va d6 man S cua
03 ao nudi tit 01 tram do. Hé théng c6 thé thuc
hién do theo thdi gian cai dat 6 ché d6 tu dong va
bang tay, két qua do dugc hién thi trén phéan
mém tng dung trén dién thoai c6 két néi internet
clia ngudi quan ly. Hé théng ciing di thuc hién
dugce viée gui tin nhin canh béo téi dién thoai khi
cac thong s6 do duge ndm ngoai ngudng cho phép.

4. KET LUAN

Hé théng giam sat va cdnh bao tu dong mot
s6 thong s6 moéi trudng trong cac ao nudi tom hoat
dong 6n dinh trong qué trinh tht nghiém. Céac
chtic nang hoat déng ctia hé théng bao gdm ché do
diéu khién bang tay théng qua tng dung trén dién
thoai théong minh, ché& d6 chay tu dong theo thoi
gian cai dit va chiic niang canh bao bing tin nhin
khi cac thong s6 trong ao nuéi ndm ngoai ngudng
cho phép (7,5 < pH < 8,5; DO > 5; 10 < S < 25)
hoat dong dung theo yéu cau dit ra.

Trong nghién ciu nay, nhém tac gia da tién
hanh danh gia so sanh két qua do ctia hé théng
v6i mot s6 k§ thuat do thuong dung trong nudi
trong thiy san hién nay, budc dau cho thay hé
théng c6 thé dap tng yéu cau do trong nudi
trong thuy san. Tuy nhién hé théng con nhiéu
han ché. Trong thoi gian téi, ching toi sé tiép
tuc nghién ctu, tht nghiém dé phat trién hé
théng c6 thém dau do cho cac théng s6 khac cua
moéi trudng ao nudi; thiét k& thém chiic ning luu
trii dit lidu hé trg cho qua trinh giam sat ao nuoi

trong thoi gian dai; danh gia sai s6 ctia hé thong
ché& tao dugc véi cac thiét bi do ludng tiéu chuén.
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