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TOM TAT

Ung dung cong nghé vao nudi trong thuy hdi san ngay cang cho thdy can thiét va dem lai
hiéu qua cao, dac biét trong linh vuc nuoi tom thé chan trcfng. Tai Viet Nam, nuoi tom thé chan
trang da dege phat trién tir nhiéu nam truede tai cdc vimg phia Bic, mién Trung va phia Nam. Nudi
tom the chan trang dem lai gid tri kinh té cao, tuy nhién cting c6 nhitng thach thirc dat ra nhu: tom
phat trién cham, bi bénh hodc c6 thé chét do nhiéu nguyén nhan khdac nhau. Do do, viéc dam bao
moi tmm’ng song, giam sdt chat lugng nudc trong ao can phai dugc dac biét chii y. Trong nghién
cibu nay, nhém tdc gia thiét ké, ché tao mot robot hé tro nuéi tém thé chan trang nham giiip ngum
chan nuoi luon giam sat dwgc moi truong cua ao nuoi, hé tro hit chat thai cia ao, ‘tir do dua ra giai
phap xu Iy kip thoi dé diéu chinh, bé sung cac duong chat dam bao moi truong song cho tém duoc
10t nhat, givip tém c6 thé sinh truéng tot nhdt, dem lai hiéu qud kinh té trong nudi tom thé chan trdng
tai Viet Nam.

Tir khéa: Robot hoat déng duw6i nwée; Nudi tom thé chén trdang; Phuwong tién diéu khién tir
xa; Tém thé chan trdng; IoT.

ABSTRACT

Applying technology to aquaculture is increasingly proving necessary and bringing high
efficiency. Especially in the field of white leg shrimp farming. In Vietnam, whiteleg shrimp farming
has been developed many years ago in the Northern, Central and Southern regions. Whiteleg
shrimp farming brings high economic value, but there are also challenges such as: shrimp grow
slowly, get sick or can die due to many different reasons. Therefore, it is necessary to pay special
attention to ensuring the living environment and monitoring the water quality in the pond. In this
study, the authors design and build a robot to support whiteleg shrimp farming to help farmers
always monitor the environment of the pond, support to absorb waste of pond, thereby providing
timely treatment solutions to adjust and supplement nutrient to ensure the best living environment
for shrimp, helping shrimp to grow the best, so bringing economic efficiency in the white leg shrimp
farming industry in Vietnam.

Keywords: Underwater robot; White leg shrimp farming, Remotely operated vehicle; White
leg shrimp; Internet of Thing.
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1. MO PAU

Nganh nudi trong thity san da tao ra sy
tang trudng 4n tugng trong viéc cung cap ca,
tom, cua cho con ngu:orl Duya trén nhu cau ngay
cang cao va cai tién cong nghé trong nudi trong
thuy san, tong san luong thuy san trén thé gidi
(danh bat cong v6i nudi trong thuy san, khong
bao gém thuc vat thiy sinh) du kién s& tiép tuc
tang trong nhirng nim t6i, c6 thé dat 201 triéu
tAn vao nam 2030. Ngoai ra, nudi trong thiy
san dé lam thuc pham cho con ngudi da cao
hon danh bt thuy san dé 1am thuc phdm cho
con nguoi. Trong do, tom 1a mot trong nhirng
mat hang pho bién va dem lai gia tri dinh dudng
cao trén thé gioi. Pay 1a mot trong nhiing hai
san c6 gia tri 16n, trién vong trong nganh thity
san, c6 thé thu vé ngoai té thong qua xuat khau.
Nhu cau cao vé tom trong va ngoai nudc khién
Viét Nam tré thanh mot trong nhitng nha xuét
khau 16n trén thé gi6i vé cac loai tdom. Thang
9 nam 2022, xuit khau tdm cua Viét Nam dat
349 triéu USD, tang 13 % so véi cung ky nam
2021. Lity ké 9 thang dau nam, gia tri xuét khau
dat 3,4 ty, tang 23 % so v&i cung ky nam trudec.
Xuéat khau tom cua Viét Nam c6 xu hudng ting
& céc thi truong chau A nhu Nhat Ban, Trung
Quéc, Han Qudc trong khi tram lang & cac thi
truong nhu My, EU [1]. Nam 2022, Téong Thu
ky Hiép hoi Ché bién va Xuét khau Thuy san
Viét Nam (VASEP), dy bao kim ngach xuét
khau tom trén thé gidi sé tiép tuc phuc hoi va
tang truong manh, xuat khau tom cua Viét Nam
s€ tang trudng khoang 10-12 %. Nhu vay, day
12 mot nganh kinh té co trién vong rat phat trién
trong tuong lai.

Mot trong nhiing loai tom phd bién nhét
hién nay 1a tom thé chan tring. Tém thé chan
tréng séng dugc ¢ vung nudc man, ngot co do
sau tir thap dén cao, tom thich nghi v6i moi
truong c6 nhiét do thap va co ty 1¢ séng sot cao

[2]. Vi vy ma tom phu hop cho cac hoat dong
nudi trong thiy san tai Viét Nam. Tém thé chan
trang c6 tap tuc sinh sdng voi nhu cau an cao,
an thtrc n c6 ham luong protein thap, do d6
thich nghi v&i moi truong nudi trong ao.

Hi¢n nay, co rat nhiéu cong viéc cua
con nguodi da dugc hd tro boi cong ngh¢, do
1a may moc ty dong hay robot cé thé lam viéc
tu dong lién tuc ngay dém phuc vu cac nganh
san xuét trong nong nghiép [3]. Trong d6 phai
ké dén cac may moc, thiét bi duoc ung dung
trong linh vuc thuy hai san, dac bi¢t la nuoi
trong thity san, vi du nhu may cho in ty dong.
May ndy c6 thé cho an tu dong bang cach thiét
1ap mot lich trinh da dugc xac dinh bédi cac chu
ao [4]. Cong nhén c6 thé didu khién, thiét 1ap
cac chuong trinh tao diéu kién thuan loi cho
tom an dugc lugng thic an vura du, tranh lang
phi. Thirc an dugc chuin bi sin va dugc thiét
1ap luong thirc an tuy thudc vao tung giai doan
phat trién cta tom dé khong lam thirc an thira
lang dong qua nhiéu & phia dudi. Thiét bi don
chat thai du thira cta thirc an, tuy nhién thiét
bi ¢o kich thudc 16n, két ciu phic tap, khong
linh hoat [5]. Bén canh do, trén thé gidi ciing
da tmg dung mot sb loai robot ing dung trong
nudi trong thuy san [3], tuy nhién mdi ving, dia
phuong c6 diéu kién ty nhién khac nhau do dé
doi hoi nhitng thiét bi, robot dic thu dé tuong
thich v6i timg ving. Cac thiét bi IoT ciing d va
dang duoc sir dung nhiéu trong nudi trong thuy
san. Pay 1a xu hudng tat yéu hién nay va trong
tuong lai. Do do, trong nghién ctru nay, nhom
tac gia nghién ctru phat trién mot loai robot c6
thé hoat dong tai cac ao nudi tom thé chan tréng
v6i1 cac chure ndng nhu: hut loc mét s6 chat thai
day ao nhu v6 tom, thuc an du thura; gidm sat
cac chi s6 nhiét d6 ao nudi, 46 pH, d6 man,
dd oxy hoa tan... ; canh béo khi mdt trong cac
chi s6 nam ngoai ngudng cho phép, do d6 gitp
nguoi nudi tom chu dong trong viéc xu 1y cac
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tinh hudng xau lam anh huong dén sy phat trién
cua tom.

Robot ¢o thé hoat dong trén pham vi ao
nudi v6i ban kinh diéu khién 100m, robot dugc
tich hop hé théng dinh vi GPS, camera giam
sat, dén chiéu sang khi hoat dong ban dém.

2. THIET KE CO KHi ROBOT
2.1. Thiét ké khung v6 va b phén néi

Robot duogc thiét ké bang phin mém
thiét ké chuyén nghiép Solidworks. Robot gdm
cac bo phan chinh nhu Hinh 1. Hé thdng khung
vo duge ché tao béng vat liéu nhya va nhom
dinh hinh ddm bao d¢ nhe va du cung virng cho
robot. Céc chi tiét dugc gia cong trén may laser
CNC nhu Hinh 2.

Bgloc

Hinh 1. Cac bg phdn chinh cua robot

Hinh 2. Ché tao khung, vo robot

Phao nbi dugc thiét ké gdm 2 binh lam
bang vat liéu PVC day 4mm c6 chiéu dai 900
mm, duong kinh 1a 200 mm (Hinh 3). Hai binh
dugc dat doi xing qua dudng tAm cua robot,
dat tai phia trén dé trong tam cua robot nam &
thép tao sy 6n dinh khi di chuyén. Hé théng tao
dugc sirc n6i khoang 600 N.

Hinh 3. Ong PVC tao sirc noi

2.2. Thiét ké hé thong day

DPong co day dugc trang bi trén robot 1a
loai dong co khong chdi than 3 pha vai thiét ké
chéng nudc, su dung vat liéu chiu mai mon cao
va hoat dong tt trong moi truong nudc min.
Cau hinh hé théng ddy cua robot duogc thiét
ké voi 4 dong co day duoc lap tai 4 goc cua
robot, do d6 linh hoat trong viéc di chuyén theo
cac hudng khac nhau. Canh cua dong co day
duoc thiét ké hoat dong hai chiéu nén robot c6
thé tién 10i doc 1ap, linh hoat trong moi trudong
nudc nhu Hinh 4(a, b).

Hinh 4a,b. Péng co ddy ciia robot

2.3. Thiét ké hé thong hut chit thai

Hé thong hut chét thai day ao bao gom
mot dong co hut dugce thiét ké dang tuabin véi
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dong co khong chéi than 3 pha, van tc tdi da
10.000 vong/phut c6 thé hut d& dang vo tom,
thirc an du thira 1én b phén loc tho va loc tinh.
B0 loc dugc dat trong hop nhua ga lép phia
gitra bén trong robot nhu Hinh 5.

Hinh 5. Bé phdn loc chdt thai
2.4. Nguon niing lwong cho robot

Ngudn ning lugng dé robot hoat dong
ludn 1a van dé quan trong ddi véi robot ndi
chung, véi robot hoat dong dudi nudc nodi
riéng. Trong nghién ciru [6, 7] cho thay hau hét
cac loai robot hoat dong dudi nudc cd nho va
robot ¢& vira stir dung pin 14 ngudn ning luong
chinh. Trong nghién ctru nay, nhom nghién ctru
cling st dung pin lam ngudn ning luong gdm:
4 pin LiPo 1220 v&i dung lugng 1a 12V, 44.000
mAh.

Hinh 6. Pin LiPo 1220 su dung trén robot

3. THIET KE HE THONG PIEU KHIEN
3.1. Mach diéu khién trung tim

Nhom nghién ctru st dung mach diéu

khién dung chip ARM dé diéu khién, két ndi
cac thiét bi ngoai vi nhu: dong co day, dén
chiéu sang, dong co hut, cac cam bién, module
GPS,.... Mach dugc thiét ké va ché tao nhu
Hinh 7.

Hinh 7. Mach diéu khién trung tam ciia robot
3.2. Tich hop cam bién do
So dd khéi két ndi gitta cam bién, xtr 1y

dir liéu va truyén thong tin vé tram theo ddi trén
bo dugc thé hién nhu Hinh 8.

bl truyin
théng *
| khSi cam b dn wh & wir Iy Kb ci dit |o—|
Kb hignthi je—
[ -
Kh i ngudn

Hinh 8. So' do khéi mach cam bién va truyén tin
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Po nhiét do: pé do, giam sat nhiét do
nudce ao nudi tom, nhoém tac gia su dung dau do
nhié¢t d0 NTC MF58 nhu Hinh 9.

Hinh 9. Cam bién do nhiét d6 NTC MF58

Po d6 mian: D6 man hay d6 mudi duoc
ky hidu S%o 1a tong lugng (tinh theo gam) cac
chat hoa tan chta trong 1kg nudc. Trong hai
duong hoc, nguoi ta st dung do0 man dé dac
trung cho do khoang cua nudc bién, nd dugc
hiéu nhu téng lugng tinh bang gam cia tat ca
cac khoang rin hoa tan co trong 1 kg nudc
bién. Pon vi do ciia @6 min 13 ppt hay %o (phan
nghin), tuy nhién day khong phai la don vi do
ctia 46 mudi ma chi 1a biéu dién don vi ndng do
(g/kg) ciia cac mudi hoa tan c6 trong nude bién.

Pé do d6 man, ta sé do gian tiép qua do
dan dién. Do dan dién 1a kha nang mang mot
dong dién cua dung dich. Kha nang nay tuy
thudc vao su hién dién cua cac ion, tinh linh
dong, hoa tri cua cac ion va nhiét do tai thoi
diém do.

Hinh 10. Cam bién do dé dan CD-4307SD

Ta s€ tinh gid tri cua d0 man thong
qua cong thirc phu thudc giita d6 man, do dan
va nhiét d6. Cam bién do dan sir dung trong
nghién ctru nhu Hinh 10.

Po d6 pH: Nong do6 pH 13 mot trong
nhirng thong sé dic trung cua nude. N6 anh
huong rat nhiéu dén chét luong cua nude, dac
biét v6i nudc hd nudi trong thiy san thi vide
biét chinh xac gia tri pH 1a rat can thiét. Do
pH (potential ion H*) 1a ndng d6 ion H* trong
mot dung dich axit hoa tan trong nude. B pH
n6i 1én tinh chat axit hay bazo cta dung dich
dién phan. Pé do do pH, cam bién hoat dong
dua trén suét dién dong Galvanic. Mgt dién cuc
nhung vao mot dung dich dién phén, s& xuét
hién & dién cuc Ay mot suat dién dong theo dinh
luat Nernst:

RT
—In
nkF

E=

. 2303RT
[H ==
nF

lg[H™] (1)
Trong do:

E: Suét dién dong Galvanic;

R: Hang s6 Bolzman;

T: Nhiét d6 tuyét dbi, T =t + 273.15;
n: Hoéa tri ctia ion H';

F: Hang s Faraday.

Do do oxy hoa tan: DO (Dissolved
Oxygen) la lugng oxy hoa tan trong nudc can
thiét cho su ho hép cua cac sinh vat nudce (ca,
ludng cu, thuy sinh,...) thuong dugc tao ra do
su hoa tan tir khi quyén hodc do quang hop ciia
tao. Nong do oxy trong nudc dugc tinh bang
mg/l hay néng d6 % bio hoa dwa vao nhiét
do. Néng do oxy tu do trong nudc nam trong
khoang 8-10 % va dao dong manh phu thudc
vao nhiét dg, sy phan huy hoa chét, su quang
hop cua tao. Khi ndng d6 DO thap, céc loai sinh
vat trong nudc giam hoat dong hodc bi chét. Do
véy, DO 1a mot thong sb quan trong dé danh gia
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su 6 nhiém ngudn nude. Cac yéu t6 anh hudng
dén do oxy hoa tan: nhiét do, ap suit, 40 man.
Cam bién dugc st dung trong nghién ciru nay
la DO-SEN0237 nhu Hinh 11.

Hinh 11. Cam bién DO-SEN0237

3.3. Pinh vi GPS

Robot duoc lip mot thiét bi dinh vi
dé xac dinh vi tri cta robot trong ao, ciing 1a
tién dé dé phat trién thuat toan bam quy dao &
huéng nghién ciru tiép theo. Trén thiét bi thu
GNSS: M6-dun NEO M6 tra vé ban tin NMEA
thong qua giao thitc UART. Pi Pico nhan ban
tin NMEA thong qua giao thac UART. Tu
chudi ky tw thong qua viéc tach thong tin, ta thu
duoc toa do duodi dang kinh dg va vi dg. Ban tin
dugc truyén voi tan s6 1 Hz. Thong tin vé kinh
do, vi 4o duoc dong goi dudi dang chudi ky tu
va truyén di nho moé-dun RF HC-12 (Hinh 12).
Trén thiét bi nhan: Chudi ki ty duoc truyén qua
song RF nhd mo-dun RF HC-12 d&én mo-dun
nhan RF HC-12 c6 cung kénh va cung dia chi.
Tin hiéu nhan dugc truyén t6i may tinh thong
qua md-dun UART to USB (Hinh 13). Trén
may tinh, mot chuong trinh c6 vai trd nhén
chudi ki tu tir USB, sau dé duoc xur Iy dé lay
thong tin vé toa do cua robot. Toa do nay duogc
su dung dé hién thi vi tri robot trén ban dd
OpenStreetMap.

UARTL

T e HE -l—-l
W 1 ='J LIARTDO

[ x = Ry
m a

= ==

o

RFHC-12 UART to USB

Hinh 13. So dé két néi trén thiét bi nhdn RF
4. KET QUA

Sau khi ché tao va lap trinh diéu khién
robot, robot dd dugc thir nghiém tai bé boi
trudce khi dua vao van hanh ngoai thuc té (Hinh
14 a,b,c,d). Robot hoat dong 6n dinh, tién lui
theo cac phuong theo mong mubn cua nguoi
diéu khién, c4c tin hi¢u diéu khién, tin hi¢u tir
céc cam bién dua vé 6n dinh va da dat duoc cac
két qua thir nghiém theo muc tiéu d& ra theo
Bang 1.
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Hinh 14a, b, ¢, d. Robot thir nghiém tai ho boi

Bdng 1. Théng s6 kj thudt ciia pin nang lwong

mat troi
STT Théng sb Ket qua thir
nghiém
1 Kich thusc 1000x650x700
(mm)
2 Van tdc 16n nhit 0,25 m/s
3 Thoi glil’l hoat dong oh
lién tuc
4 Ban k1r’1h ho?t dong 100 m
16n nhat
Cong suat h¢ thong s
> hat chét thai L3 m'h
Cam bién do pH; A2
6 | CambiénDO,Cam | HO% d?gl?g on
bién nhiét do :
7 Dung lugng Pin 44.000 mAh
8 Cong suat chiéu sang 30W
A A Truyén xa dén
9 Camera khong day 100 m

Véi cac kich ban thir nghiém dé danh
gi4 kha nang van hanh cua robot, nhém nghién
ctru dd chinh stra, nang cap nham tdi wu kha
nang hoat dong cua robot. Cac chirc nang va
thong s6 k¥ thuat di dat duoc dam béo chi tiéu
dé ra ban dau.

5. KET LUAN

Duya trén dit liéu thu duoc tir két qua thu
nghiém trong ho boi, robot hoat dong tt trong
cac kich ban thir nghiém va c6 kha nang thay thé
cong vi¢c cua con nguoi trong qua trinh giam
sat chit luong nude trong cong tic nudi tom,
hd tro loc hut cac chit thai cta ao nudi tom thé
chan tring tai Viét Nam. Viéc tmg dung cong
nghé 10T trong viéc thu thap dir li€u va thong
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tin dén ngudi dung co thé gitip phong ngira cac
su ¢d 1am anh huong dén kha ning sinh truong,
phat trién ctia tom. Trong thoi gian toi, nhom
tiép tuc phét trién va cai tién dé robot, phat trién
thuat toan dé ngoai viéc diéu khién hoat dong
cua robot tir xa ma con di theo quy dao mong
muén, léy mau do mdt cach tu dong dé co thé
mg dung ngoai thyc tién, dem lai hiéu qua cao
trong nudi tom thé chan tréng tai Viét Nam.

Nghién ctru ndy dugc tai tro boi dé tai
nghién ctru khoa hoc cong nghé cap Bo Khoa
hoc va Cong ngh¢, ma s6 02.2020M005.
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