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LOI CAM ON

Em xin chan thanh giri 101 tri n siu sic nhat t4i tat ca cac Thay C6 cua truong
Pai Hoc Ba Ria Viing Tau, dac biét 1a cac Thﬁy Co6 khoa K§ Thuat - Cong Nghe,
da khong ngung tan tuy va hd tro nhom em trong qua trinh nghién ctru va thyuc hién
dé tai nghién ctru cuia minh. Dé tai "Nghién ciru thiét ké va lip dat mé hinh quan
triic chit lwong nuwdc nudi trong thiiy san" khong chi 1a mot thir thach 16n ma con
14 mot co hdi dé em ap dung nhiing kién thuc va k¥ nang ma nhom da hoc dugc tai
truong. Sy huéng dan va ho trg tir quy Thﬁy Co, dic biét 1a sy chi dan chan thanh
va nhiét tinh cta thdy Th.S Luu Hoang, di giup em vuot qua moi kho khin ciing
nhu nhiing ¥ tudng méi dé hoan thanh dé tai mot cach thanh cong. Viéc nghién ciru
va thiét ké mo hinh quan tric chat lugng nudc nudi trong thuy san khong chi mang
lai kién thirc chuyén mén sau rong ma con dong gop tich cuc vao sy phat trién bén
vitng ctia nganh cong nghiép thily san. Qua qua trinh nay, em d3 hiéu rd hon vé tim
quan trong cta viéc duy tri chat lugng nudc trong qué trinh nudi tréng thay san,
d6ng thoi nhan thirc dugc vai trd khong thé phu nhan ciia cong nghé trong viée giam
sat va diéu chinh cac yéu td quan trong nhu pH, nhiét 4o, va cac chat dinh dudng
khac trong linh vic moi trudng nudi trong. Em xin chan thanh chac quy Thay Co
tai Truong Pai Hoc Ba Ria Viing Tau luén ddi dao strc khoe, niém tin va nhiét huyét
dé tiép tuc mang st ménh gido duc va hudng dan thé hé sinh vién tré trén con dudng
phat trién va thanh cong.

Nhom xin chan thanh cam on!

Ba Ria - Viing Tau, ngay 14 thang 05 nam 2024

Chii nhiém dé tai

Nguyén Si Qudc Diing
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LOI CAM DOAN

Nghién ctru khoa hoc dugc thuc hién bdi Chu nhiém dé tai sinh vién Nguyén Si
Qudc Diing, va thanh vién tham du sinh vién Poan Piang Khoa 16p DH20TD, chuyén
nganh Diéu khién va Ty dong hoéa truong Pai hoc Ba Ria Viing Tau cam doan réng du
an nghién ctu khoa hoc dé tai "'Nghién Ciru Thiét Ké Va Lap Pat Mé Hinh Quan
Tric Chét Lwong Nudc Nudi Trong Thiiy San" 13 cong trinh nghién ciru va thyc hién
ctia riéng cua nhém duéi sy hudng dan cua thidy Th.S Luu Hoang, Khoa K thuat —
Cong nghé, tAt ca céc thong tin, dit liéu va tai liéu dugc st dung trong nghién ctru nay
déu dugc trich dan day du va chinh xac tir cdc ngudn tham khao dugc ghi chi trong
phan tai liéu tham khdo. Cam doan rang nghién ctru nay 1 san pham cua cong stc va
kién thtrc ca nhan ctia nhom, va khong sao chép hodc st dung tai liéu tir ngudn khéc
ma khong dugc ghi chu.

Nhém chiu trach nhiém hoan toan vé ndi dung va y kién cta nghién ctru ndy, va
san sang chiu trach nhiém trudc cic co quan chirc nang néu c¢6 bat ky vi pham nao lién
quan dén quy dinh cta trudng hodc phap luat va khong vi pham bat ky nguyén tic gian
1a4n nao. Trén tinh than cua sy trung thuc va trach nhiém, nhém ching em cam doan

rang tat ca nhitng gi dugc néu trén la ding va chan thanh.

Ba Ria — Viing Tau, ngay 14, thang 05, nam 2024

Chii nghiém dé tai

Nguyén Si Qudc Diing
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DANH MUC VIET TAT

Tén viét tit

Tén day du

Chu thich

bo luong do acid hodc bazo ciia mot dung dich hoac

pH Potenz Hydrogen
nudc
DS Total Dissolved Do luong tong luong chit rin tan trong nudc, bao
Solids gdm cac khoang chat, mudi va cac chat hitu co khac)
Po luong tong luong chat ran khong tan trong nudc,
Total Suspended L
TSS ) thuong duoc hién thi dudi dang cac hat lo lting trong
Solids
nudc
Temperature (nhiét . .
Tem Do luvong nhi¢t do trong moi truong nude
do)
[oT (Internet of Things) nghia la Internet van vat.
Mot hé thong cac thiét bi tinh toan, may méc co khi
loT Internet of Things | va ky thuat s6 hodc con nguoi c6 lién quan véi nhau
va kha ning truyén dit liéu qua mang ma khong yéu
ciu sy tuong tic gitta con ngudi véi mdy tinh.
(Service Set Identifier) 12 mdt con trd (pointer) té1
" (Service Set mot chudi ky tir khong thay doi (const char*), va gan
SSI
Identifier) gia tri 1a "tén wifi truy cap". Pay la tén cia mang
WiFi ma thiét b s& ket noi dén.
Universal Bo truyén nhan dir liéu nbi tiép bat dong bo, day 1a
UART Asynchronous mot trong nhiing giao thic truyén thong giita thiét bi
Receiver-Transmitter | voi thiét bi dugc sir dung nhiéu nht.
_ ) B giao dién ngoai vi ndi tiép, 1a mot giao dién
Serial Peripheral . , .,
SPI truyén thong dong bo dugc str dung dé giao ti€p gitra

Interface

cac thiét bi trong hé théng dién tr.
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PHAN MO DAU

1. Ly do chon dé tai nghién ciru

Pé tai "Nghién Ciru Thiét Ké Va Lap Pit M6 Hinh Quan Tric Chat Luwong
Nuéc Nudi Trong Thity San" 1a mot dé tai nghién ctru rat cap thiét va mang lai nhiéu loi
ich quan trong cho nganh nuéi trdng thity san va viéc thuc hién nghién ctru trén khong chi
c6 tinh cap thiét trong ngit canh nganh nudi trong thiy san ma con mang lai nhimg dong gop
quan trong vé mat khoa hoc, ki thuét va xa hoi trong tmg dung nganh cong nghé ky thuat
dién, dién tu.

Viéc quan 1y chét lwong nudc trong viée nudi trong thiy san 13 vo cting quan trong,
moi truong nudc dong vai trd quan trong trong viéc phét trién cta thily san. Quan trac chat
luong nudce gitp theo doi va kiém soat cac yéu t6 nhur pH, oxy hoa, nhiét do, d0 man, va cac
chit 6 nhiém khac, dam bao méi trudng nudi trong thity san lanh manh. Ngoai ra con gidp
tang hiéu sudt san xuat hiéu 16 chét lugng nudc giup nguoi nudi du doan va tmg phod vai
nhiing bién dong tiéu cuc, tir d6 t6i uu hoa diéu kién moi trudng cho su phét trién cta thuy
san. Piéu nay c6 thé din dén ting cudong kha ning sinh truong va giam ty 1 tir vong, ning
cao hiéu suit san xuat. Bio vé moi trudng quan tric chat luong nudc gitp gidm nguy co 6
nhiém méi truong nude do nude thai tir hé théng nudi trong thuy san. Diéu nay dong thoi
gitip duy tri sy cAn bang sinh thai va bao vé da dang sinh hoc. Ngoai ra con dap img yéu cau
phép 1y va quy dinh nhiéu quéc gia va to chirc qudc té dat ra vé cac tiéu chuan chat luong
nude dé bao vé nguén loi thuy san va dam bao an toan thuc phém. Viéc nghién clru, thiét ké
va lap dat mo hinh quan tric s& gitip nguoi nudi tudn thu cac quy dinh nay.

Pé tai nghién ctru khoa hoc c6 thé cung cép dir liéu quan trac lién tuc hodc theo chu
ky tily theo mong mudn cia nguoi ding, 14 ngudn thong tin quan trong dé nghién ciu va
phét trién trong linh vyc nudi trong thuy san. Cac két qua tir mé hinh quan tric c6 thé dong
gop vao viée hiéu rd hon vé tac dong clia cac yéu td moi trudng dbi véi su phat trién cua
thiy san. Dy bdo va ngan chan dich bénh theo doi chét lugng nudc cod thé giup ngan chan

su 1ay lan cuia cac bénh tat trong hé thong nudi trong thuy san, thong qua viéc nhan biét sém
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cac bién dong khong binh thudng c6 thé anh hudng dén strc khoe ctia thily san, thiét ké va
lap ddt md hinh quan tric chat lugng nudc trong nudi trong thuy san khong chi giup t6i uu
hoa san xuat ma con déng gop tich cuc vao bao vé mdi truong va duy tri ngudn loi thiy san
mot cach bén vimg.

Viéc chon dé tai ""Nghién Ctru Thiét Ké Va Lap Pat M6 Hinh Quan Trac Chat
Lwong Nuée Nudi Trong Thity San' 1am dé tai nghién ctru khoa hoc khong chi mang lai
gid tri thyuc tién, ning cao kién thirc chuyén mon, tong hop kién thirc ma con giai quyét mot
van dé thyc té trong nganh nudi trong thily san, ting cudng kha niang quéan 1y va kiém soat
chat lugng nude trong qué trinh san xuat. Piéu nay giup nganh nay phat trién bén viing va
giam thiéu cac rti ro moi trudng. Ung dung cong nghé mai viéc thiét ké mo hinh quan tric
chit luong nude sir dung cac cong nghé hién dai dong nghia véi viée ap dung nhimg tién bo
khoa hoc va ki thuat méi nhat trong linh vuc cam bién, thu thap dir liéu va xir Iy thong tin.
Ngoai ra dir an con c6 thé dong gop dir liéu quan tric chi tiét va lién tuc, cung cip ngudn tai
nguyén quy gia cho cac nghién ctru lién quan dén chat luong nude va sinh thai hé thong nudi
trong thuy san, tao diéu kién dé dao tao ngudn nhan luc chat lugng, tir cac k¥ su dén nguoi
quan 1y, nang cao trinh d6 chuyén mon va k¥ nang quan 1y trong linh vuc nudi trong thity
san. Lién két va hop tac cong dong nghién ctru c6 thé mo ra co hoi hop tac véi cong dong
phat trién nudi trong, cac doanh nghiép, t6 chiic va chinh quyén dia phuong, tao ra sy dong
long trong viéc phét trién nganh nuéi trdng thiy san.

Pinh hinh xu hudng phat trién bén viing, thong qua viéc tdi uu hda quan 1y chat luong
nudc, dy an c6 thé dinh hinh xu huéng phét trién bén viing trong nganh nudi trong thiy san,
thiic day su chuyén doi sang cac hé thong nudi trong thity san thong minh va hiéu qua, ting
cudng uy tin va hinh anh mot hé théng quan tric chét luong nude hién dai khong chi gitup
nang cao uy tin ctia doanh nghiép va nguoi ding ma con tao ra mot hinh anh tich cuc vé
nganh nudi trong thiy san trudc cong dong va doi tac kinh doanh.

Viéc thyc hién nghién ctru khong chi mang lai nhitng loi ich cu thé cho nganh nuéi
trong thuly san ma con déng gop tich cuc vao su phat trién toan dién cua ca cong dong va

nganh cong nghiép.

Page 12



Vi ¥ nghia 1y luan va ¥ nghia thuc tién nhu vay, tic gia da chon dé tai: “Nghién
ciru Thiét K& Va Lap Piat M6 Hinh Quan Tric Chét Lwong Nwéc Nudi Trong Thity
San” lam dé tai Nghién Ciru Khoa Hoc.

2. Tinh cp thiét ctia dé tai

Pé tai “Nghién Ciru, Thiét K& Va Lip Pit M6 Hinh Quan Tric Chét Lwong
Nuwée Nudi Trong Thity San” 1a rat cap thiét vi dé tai lién quan dén sy phat trién bén
vitng ctia nganh nudi trong thily san va moi truong.

Giam sat va danh gia chat luong nudc: Mo hinh quan tric s& giup theo ddi cac yéu tb
quan trong nhu nhiét do, pH, oxy hoa, va cac chat dinh dudng. Piéu nay gitp ngudi
nudi danh gia chat luong nude va diéu chinh diéu kién méi truong dé tdi wu hoa su phat
trién cua thay san.

Phong ngira dich bénh: Chat lugng nudc dong vai tro quan trong trong viéc ngan chin
su lay lan cua cac bénh trong hé théng nudi trong thuy san. M6 hinh quan tric c6 thé
gitp du doan va ngan chan nguy co bung phat cac bénh tat.

T6i wu hoa hiéu suit san xuét: Béng cach theo doi chat lwgng nudc mot cach chat che,
ngudi nudi c6 thé tdi vu hoa didu kién moi trudng dé dat duge hiéu suat nudi trong cao
nhat ma khong gay hai cho méi truong.

Bao vé mdi trudng: Viéc quan 1y chat luong nude khong chi anh huong dén stc khoe
ctia thily san ma con dam bao rang khong c6 chat thai doc hai hodc chat luong nudc
xau duoc xa vao mdi truong ty nhién.

Pap tmg yéu cau thi trudng: Trong bdi canh ngdy cang ting vé an toan thyc pham va
bdo v€ moi truong, viéc co6 mot hé théng quan trac chat lugng nudce dﬁy du va chinh
xéc 1a quan trong dé dap tmg yéu cau cua thi truong.

Véi nhitng loi ich nay, dé tai nghién ctru khoa hoc “ Nghién ciru, Thiét Ké Va Ldp Pt
M6 Hinh Quan Trdc Chdt Lwong Nuée Nudi Trong Thity San” khong chi mang lai loi
ich cho ngudi nudi ma con goép phan vao sy phat trién bén viing ctia nganh nay. Hon

hét con gdp phan nghién ctru, img dung kién thirc da hoc hiéu qua va tng dung thuc té
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ctia nganh Dién — Pién tr va Chuyén nganh Diéu Khién va Ty Dong Hoa sau thoi gian
hoc tap tai truong.

3. Tinh hinh nghién ciru lién quan dén nghién ciu

Quan tric chit luong nude trong nudi trong thiy san da dugc dé cap trong mot sb bai
bdo, tiéu luan, khoa ludn cua céc tac gia tién bdi di trude. Két qua nghién ctru cua cac
cong trinh 4y rét co gia tri vé 1y luan ciing nhu thuce tién 13 co s& 1y luan va thuc tién
cho nhém ké thira va cai tién trong qua trinh 1am nghién ctru khoa hoc.

4. Muc dich, nhiém vu ciia nghién ctru

Muc dich: Trén co so phan tich cac chi s6 cia nude nhu Nhiét 46, pH, TDS, TSS giam
sat théng qua Apps, Website va tong hop sb liéu giam sat, van hanh ty dong, béo céo
tu dong két qua thu thap duoc giri vé Email ngudi dung, canh bao va xtr 1i mot s6 van
dé mot cach tu dong, dé xuat mot sb giai phap nham nang cao chat luong nudi trong
va phong ngtra dich bénh cho thuy san ngoai ra tong hop kién thirc da hoc cta nganh
dién, dién tir img dung vao nghién ctru gitp ning cao chuyén mén va tmg dung thuc té
Nhiém vu

- Nghién ciru vé co so 1y luan ma dé tai dé cap, chi tiéu — tiéu chudn ciia mot hé
théng quan tric chat luong nudc trong nudi trong thity san.

- Nghién ctru vé cac thiét bi phan ctimg nhu: Module phat trién Vietduino Wifi
BLE ESP32 (Arduino Compatible), relay, Oled, LCD, cam bién nhu nhiét do,
pH, TDS, TSS. Phan mém nhu: Google Sheet — AppScript - AppSheet,
Lookerstudio, Lap trinh trng dung, Website...

- Nghién ctru ban thiét ké, 1ap dit mo hinh cau tric phan ctng tinh toan thém
nhiéu giai phap nham nang cao chat lwong va cai tién mo hinh tng dung thyc
tién.

- Nghién ctru lap trinh cai tién, thiét ké img dung, website, hudng phét trién mé
rong mo hinh.

- Thiét ké, lép dat va 1ap trinh chuong trinh, ng dung, website thuc té.
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5. Poi twong va pham vi nghién ciru ciia bio cao nghién ciru khoa hoc.

Péi twong nghién ciu:

Nghién ctru méi trudng nudce, chi sd cho phép cua nude binh thudng, tiéu chuan va chi
s6 cho phép cua ting loai thity san, phan cimg (cam bién, module, Esp32..), phdn mém
(Arduino IDE, Google Sheet, App Sheet, AppScript, Lookerstudio) va dir liéu nghién
curu khoa hoc.

Pham vi nghién ciru:

Pé tai nghién ctru khoa hoc tap trung lam rd van dé lién quan dén moi trudng nude tir
d6 thiét ké va lap dat phan ctng, 1ap trinh chuong trinh va phan mém nham quan tric
chét luong nude dua ra s6 liéu théng ké va cai thién hoac duy tri sy 6n dinh moi truong
nuéc trong viéc nudi trong thity san.

6. Co s& ly luan va phwong phap nghién ciru khoa hoc

Co s6 1y luan:

Nghién ctru khoa hoc duogc thiét ké va lua chon céc phén cung va cam bién lién
quan dén dé tai ,dua trén co sd 1y luan va tiéu chuan nha nudc quy dinh tai QCVN 02 —
19 : 2014/BNNPTNT.

Phwong phap thwe hién nghién ciru:

Nghién ctru vé cac mo hinh quan tric va tiéu chuan hién tai, cac phuong phap
ci tién mo hinh tir d6 thiét ké phan cting, mua sam va tién hanh 1ap trinh, thir nghiém
nhiéu 1an, cai tién sao cho hoan thién va chinh xac ngoai ra con thiét ké Ung dung va
Website dé nguoi dung d& dang giam sat va sir dung.

Phuong phap nghién ctru sé sir dung cac k¥ thuat phan tich nudc tién tién dé do
ludng cac chi sé chat lugng nude. Su két hop giira phuong phap thuc dia va phan tich
dir liéu s& giup phan tich chi tiét anh hudng ciia cac yéu to moi truong dén thily san.
Ngoai ra, viéc tim hiéu vé cac bién phap cai thién chit luong nudc thong qua thuc
nghiém va danh gia su hiéu quéa ciia chiing ciing 1a mét phan quan trong ciia phuong
phap nghién ctru. Cac k¥ thuat phan tich nudc thong qua cac cam bién nhu cam bién do

pH, cam bién nhiét do, va cam bién do TDS/TSS sé& duoc ap dung dé do luong cac chi
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s6 quan trong cua nude duge két hop véi Module ESP32 va cac phan cing khac thanh
mot phan cing hoan chinh dé thu thap va truyén thong dit liéu vé tng dung va website
d3 lap trinh, van hanh ty dong tiy theo nhu cau nguoi dung.

Sau do6, dir liéu thu thap duoc s€ dugc phan tich mot cach chi tiét thong qua cac

phuong phap thong ké va mo hinh hoa dir liéu. Qua d6, méi lién hé giira cac yéu tb moi
truong va suc khde, sinh san cua thuy san s€ dugc xac dinh va danh gia.
Ngoai viéc phan tich dit liéu, phuong phap nghién ctru ciing s& tién hanh céac thuc
nghiém trén thuc dia dé tim hiéu vé cac bién phap cai thién méi truong chét lugng nudce
thuc té. Cac bién phap nay co thé bao gém viéc ap dung cac hé thong xir 1y nudc, didu
chinh lugng thtrc an cho thily san, hodc thay doi phuwong phap quan 1y hé théng nuoi
tr?)ng.

Cudi cung, sy hiéu qua cua cac bién phap cai thién s& dugc danh gia thong qua
cac thi nghiém thyc té trén mot quy mé nho va 16n. Két qua ctia nghién ctru s& cung cap
thong tin quan trong dé nguoi cht nudi co thé ap dung cac bién phap t6i vu hoa chit
luong nudc va ting cudng hiéu suat san xuét trong hé théng nuoi trong thuy san cia

ho.

7. Két cAu bao cao nghién ctru khoa hoc

Bao cao nghién ctru khoa hoc dugc chia lam 5 chuong:

- Chuong 1: Co s 1y thuyét vé cong nghé quan trac chat luong nude nudi trong
thiy san va Internet van vat (IoT).

- Chuong 2: Thiét ké va lap dat moé hinh quan tric chat lugng nudc nudi trong thity
san.

- Chuong 3: Gi6i thi¢u vé phﬁn mém 1ap trinh Arduino IDE, ing dung va website.

- Chuong 4: Két qua nghién ctru va wu, nhugc diém ctia mo hinh.

- Chuong 5: Bé xuit cai tién va phat trién.
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CHUONG 1 CO SO LY THUYET

1.1 QUAN TRAC CHAT LUQNG NUGC TRONG NUOI TRONG THUY SAN

1.1.1 Khai quat vé chit lvgng nude trong nudi trong thuy san

Trong nganh cong nghiép thuy san, chit luong nudc dong vai trdo quan trong,
khong chi anh huéng dén sirc khoe cua cac loai thily san ma con dén sy phat trién va
hiéu sut san xuat. Chit luong nudc khong chi danh gia qua cac chi sb hoa hoc nhu pH,
oxy hoa tan, amoniac, nitrat, nitrit ma con bao gdm céc yéu t6 sinh hoc va vat 1y.
Truéce hét, cac chi s hoa hoc nhu pH, oxy hoa tan, amoniac, nitrat va nitrit 1a nhiing
yéu t6 quan trong can dugc kiém soat chit ché. pH clia nudc anh huong dén sy hap thu
céc chat dinh dudng va kha ning hoa tan cta cac kim loai ¢ thé gay doc hai cho thay
san. Oxy hoa tan 13 yéu t6 can thiét cho sy song cua cac loai thity san va thiéu oxy c6
thé gay ra tinh trang thiéu hyt oxy. Amoniac, nitrat v nitrit 1a cac chat co ban trong chu
ky nitrogen va néu khong duoc kiém soat can than, ching c6 thé gay ra hién tuong doc
hai nhu "bénh nitrit" hoic "bénh amoniac". Ngoai cac chi s hoa hoc, cac yéu td sinh
hoc va vat Iy cling dong vai tro quan trong trong chat lugng nude. Yéu tb sinh hoc bao
gém su ¢6 mat cua vi sinh vat ¢6 hai va hiru ich, cling nhu kha nang tu loc nudc cua hé
théng. Cac yéu t6 vat Iy nhu nhiét dd nudc, anh sang va do siu ciing anh huong dén sy

phat trién va sinh san cta céic loai thuy san.
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YEU TO NUOI TRONG THUY SAN @ o B

Nudi trdng thiy sin l& mét linh vue phuc tap va da dang, bi anh erunq bai nhleu yc'u t6 khéc nhau.
Pé dat duge hiéu qua cao, ngudi nudi can phai quan ly va kiém soat tét cac ys-u t6, biéu dd mét sb yéu td anh hudng chinh.

QUAN LY MOI TRU'ONG VA DICH BENH

Viéc phong va tri bénh cho thiy san la yeu to

~ ~ o
quan trong, bao gom viéc s dung vaccine,
CON NGUUI/ THm TIET héa chat, va cac bién phdp quan ly sinh hoc.
BIEN DOI KHi HAU VA THOI TIET
Ky thuat: Kinh m;lm m, kién [Im( va ky thudt, c ull Bién ddi khi hiu c6 thé lam thay ddi nhiét d
thic qu..m Iy, gldm sdt va vén hanh co s& nudi nudc, lam ting nguy co mét s6 loai bénh, va

trong nuéi trong cia ngudi nudi dnh huéng 16n anh hucng dén chu ky sinh truéng cta thiy
den hiéu qua nudi trong. San.

KHAC

CHAT LUONG GIONG LOAI GIONG

Loai giéng goc, phoi, cip 1-2-3

GEN

Lya chon giong cé da dang gen cao giup
tang cuong kha nang chong chiu bénh téit
va thay doi moi truong

/9 NGUON NUGC
Su & nhiém tir nguén nudc (nudc mat

MOI TRUGNG NUGC & 4
CHAT LU,QNG NUUC \) Il()Qi nudc ngam) cé thé gay hai cho vét
nuoi.
Nthl d, pH, d6 oxy hoa tan, mic dd DONG CHAY

kiém, amoniac, nitrit, va nong do cac chat l;.‘?“'l '"‘-’IL 50 U_uunﬁ_[\qg.ldlong
hiru co va vo co khac trong nuge déu énh cluty Ty nhiin can thitt 08 duy trl
huéng dén sy sbng va phat trién cia thiy mdi trudng song tot cho thiy san
san

Stc khoe, kha ning thich nghi va tiém ning
tang uunnq cla giong thiy san anh hudng truc
tiép dén nang suat va chét lugng san phim

Hinh 1 - Biéu do phan tich yéu té nudi trong thity san
Viéc hiéu 13 vé chat luong nude khong chi gitip cac nha nudi trong thiy san dy doan
va phong tranh cac van dé c6 thé phat sinh ma con gitp t6i uu hoa hiéu suat san xuat
va tang cudng suc khoe cua cac loai thity san. DPong thoi, viéc ap dung cac bién phap
quan 1y va cong nghé hién dai dé duy tri moi truong nude on dinh 13 rit quan trong

trong viéc bao vé mdi truong va phat trién bén vimg nganh cong nghiép thily san.

Duya vao bi€u do6 phan tich vé yéu té nudi trong thity san cho thay viéc hiéu rd vé chat
luong nudc la chia khoa d€ duy tri moi truong song 1y tuong cho cac loai thuy san va
deé lam duogc viéc nay ta can c6 mot hé thong quan trac chat lugng nudce trong nudi trong

thiy san 1a vo cliing cap thiét.
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1.1.2 Cong nghé quan tric chét luong nudc

Trong nhiing ndm gan day, linh vuc quan tric chat luong nudce di chimg kién su
phat trién manh mé& cia cac cong nghé méi va tién tién. Cac tién bo trong linh vyc nay
khéng chi ting cudng kha ning do ludng chinh x4c ma con cung cép sy linh hoat va
hiéu qua trong viéc giam sat va quan 1y chat luong nudc.
Mot trong nhitng cong nghé méi dang chu y 13 su két hop gitta cam bién va hé thong
truyén thong khong day. Cac cam bién nay duoc tich hop véi cac thiét bi ty dong hoa
va mang ludi truyén théng, cho phép thu thap dir liéu chat luong nude tir xa va theo
thoi gian thuc. Piéu ndy giup giam chi phi va cong strc trong viéc thu thap dir lidu so
v6i cac phuong phép truyén théng. Ngoai ra, cac cong nghé phan tich dit liéu thong
minh va tri tué nhén tao ciing duoc ap dung dé xur 1y va phan tich cac tap dit liéu 16n tir
cac hé thong quan tric. Piéu nay gitp ting cuong kha nang du doan va phat hién sém
cac van dé vé chat luong nudc, tir d6 cung cip thong tin quan trong dé dua ra quyét

dinh quan 1y va can thi¢p hi¢u qua.

Nhiing tién bo nay khong chi mang lai loi ich trong viéc bao vé méi trudng va sirc khoe
con ngudi ma con 1am nén tang cho phat trién bén viing trong nganh quan 1y tai nguyén
nudc va cac nganh cong nghiép lién quan. Su két hop gitta cong nghé va khoa hoc moi
truong ngay cang tao ra nhitng co hoi méi dé cai thién chét lwong nudc va bao vé moi
truong ty nhién.

Cong nghé quan tric chat luong nude dong vai tro quan trong trong viéc dam bao an
toan va strc khoe ctia ngudn nudc cho con ngudi va moi truong. Pugc ap dung rong rai
trong nhiéu linh vyc nhu cung cip nudc sinh hoat, nudc uéng, néng nghiép, cong
nghiép, va du lich, cong nghé quan tric chit luong nudc giup giam sat, danh gia, va

kiém soat cac chi ti€u vé hoa 1y, hoa hoc, sinh hoc cua nudc.

Trong qua trinh quan trac, cac thiét bi va cdm bién dugc sir dung dé do luong cac yéu
to nhu pH, nong do cac chat hitu co va khong hiru co, vi khuan, vi sinh vat co6 hai, va

cac chat 6 nhidém khac. Cong nghé tién tién trong linh vuc nay thuong bao gdm st dung
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cac cam bién théng minh két hop voi cac hé théng tu dong hoa va ki thuat phén tich
dix liéu dé thu thap va xir 1y thong tin mot cach hiéu qua va chinh xac.

Thong tin tir cac hé théng quan tric chat lugng nudc cung cap dit liéu quan trong dé
phat hién sém céac van dé vé chat lugng nude, tir d6 giup cai thién quan 1y tai nguyén
nudc va bao vé stc khoe cong dong. Pong thoi, viée ap dung cong nghé nay ciing dong
vai trd quan trong trong viée dap Gmg cac yéu cau vé tiéu chudn chét luong nudc ca
cac to chirc qudc té va qudc gia. Trude ddy, dé kiém tra chat lugng nude trong nudi
trong thily san, nguoi ta thuong di ra cac hd dé ldy mau rdi dem vé nha thir cac mau
bang cac cong cu chuyén dung hoan toan bang thu cong. Gan day, cong nghé phat trién,
cac cam bién dugc ap dung trong viée do cac chi sb trong nude giai quyét duoc nhiéu

nhugc diém cua viéc do thu cong.

QCVN 02-19:2014/BNNPTNT - Quy chuin Viét Nam vé chat hrong nuéc nudi
trong thiy sian, dwgc B Nong nghiép va Phat trién nong thén ban hanh. Quy chuan
nay nhim quy dinh cac chi s6 vé chit luong nude 4p dung cho moéi trudong nude nudi
tréng thuy san, bao gém nudc man va nude lg, va nude ngot dé dam bao stre khoe va
phat trién bén viing ctia nganh thuy san. Dudi ddy 1a mot sd chi s chat luong nudc

quan trong thuong duoc quy dinh trong cac quy chuan tuong tu:

ke Thong sé Don vj Gia trj cho phép
1 | Oxy hoa tan (DO) mg/I 23,5
2 | pH 7+9, dag déng _trong ngay
khdéng qua 0,5

3 | BPd man %0 5+ 35

4 | D5 kiém mg/| 60 + 180

5 | Do trong cm 20 + 50

6 | NHj3 mg/I <0,3

7 | HsS mg/l < 0,05

8 | Nhiét o °C 18 + 33

Bang 1 - Vi du gid tri cho phép chait liwong nudc cap vao ao nudi va nwéc ao nudi tom
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pH: Thang do d¢ axit hodc do kiém cia nuéc, thudng phai nam trong khoang tir 6,5
dén 9,0 dé dam bao 12 méi trudng song 1y tudng cho hau hét cac loai thuy san.

Oxy hoa tan (DO): La luong oxy hoa tan trong nudc, rat quan trong cho su sdng cia
thily san. Gid tri thich hop thuong tir 4 mg/L trd 1én.

Amoniac (NH3) va Amoni (NH4+): La san pham phu tir qué trinh phan hay chat hiru
co, c6 thé gay doc hai cho thuy san ¢ ndng do cao.

Nitrit (NO2-): La mot dang nito hoa tan ¢ thé gy doc cho thuy san, dic biét 1a ¢ giai
doan 4u tring va cé con.

Nitrat (NO3-): Tuy it doc hon so véi nitrit nhung ¢ néng d6 cao c6 thé gay hai.

Tong chat ran hoa tan (TDS) va Tong chat ran lo limg (TSS): Pay 1a chi s6 do
luong chit ran hoa tan va lo lung trong nude, ¢ thé anh huong dén chét lugng nude va
suc khée thuy san.

Nhiét do: Su bién d6i nhiét do ctia nude can duoce kiém soat, vi nd anh huong truc tiép
dén sinh truéng va su sinh san cia thiy san.

Kim loai ning (nhu As, Pb, Cd, Hg): Cac kim loai nay déu c6 kha ning gay doc hai

cho thuy san & nong dd cao.

Ngoai ra, con co thé yéu cau quan trac thém mot sd chi sb khac ty thudc vao dic diém
ctia timg khu vuc va loai hinh nudi trong. Pé 4p dung dung quy dinh cia QCVN 02-
19:2014/BNNPTNT, tham khao truc tiép vin ban ctia quy chuan nay dé co thong tin
chinh xac va dy du vé tat ca cac chi sd can quan tric va gii han cho phép cua ching.
Véi mdi tram quan tric online, cic cam bién do cac chi tiéu quan tric nay sé xuét ra tin
lidu output 4 — 20mA, tin hiéu niy s& dugc dwa vao bd truyén thong datalogger da két
ndi véi wifi cai sdn tir chuwong trinh ESP32. Datalogger s& ghi nhan va truyén dit liéu
online vé ung dung hodc website, bao céo két qua hang ngay tu dong qua email, dé

nguoi dung, ngudi quan 1y, van hanh.
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1.1.3 Y nghia ctia nghién ctru va chat lugng nude trong nudi trong thity san

Viéc nghién ctru va danh gia chat lugng nudc trong nudi trong thuy san khong
chi mang lai thong tin quan trong cho ngudi chi nudi ma con dong gép vao viéc bao vé
moi truong va phat trién bén viing cta nganh cong nghiép thuy san. Qua do, tir viée
hiéu biét va tmg dung cac phuong phép cai thién chat luong nudc, nguoi chii nudi cé
thé t6i wu hoa diéu kién méi truong dé ting cudng strc khoe va san xut cta thiy san,
ngoai ra con ung dung kién thuc vé dién, dién ti, vé luu trit dit liéu ung dung 1ap trinh
app, web, mang truyén thong cuing nhitng kién thirc da hoc & trudong vao thuc té, giup
nang cao kién thirc chuyén nganh va tng dung thyc tién. Bang cach tip trung vao viéc
thu thap va phan tich dit liéu lién quan dén chat luong nudc, cac nha nghién ciru c6 thé
xac dinh duogc cac van dé tiém an va du doan cac bién dong trong moi truong nuodi tré)ng
thuy san. Viéc nay khong chi gitip ngudi chi nudi thyc hién cac bién phap khic phuc
kip thoi ma con giam thiéu rui ro ddi véi sitc khoe va sinh san ciia thiy san.

Nghién ctru vé chét lugng nudce cling mé ra co hoi dé ap dung cac cong nghé moi
va tién tién vao viéc quan Iy moi truong nudi trong thiy san. Cac phuong phap nhu hé
théng tuan hoan nudc, st dung thiét bi cam bién tu dong dé giam sat chét luong nudc,
va viéc ap dung cong nghé xir Iy nude thong minh déu dong vai trd quan trong trong
viéc nang cao hi¢u suét san xuét va giam thiéu tac dong tiéu cuc dén moi truong. Déng
thoi, viée nghién ctru vé chat luong nudc ciing tao ra co hdi cho sy hop tac giita cac
linh vuc khac nhau nhu k¥ thuat, khoa hoc méi trudng, va cong nghé thong tin. Sy két
hop gitra cac kién thirc vé dién, dién ta, luu trit dit lidu, va ung dung 13p trinh vao viéc
phan tich va quan 1y dit liéu chat lugng nudc khong chi mang lai loi ich kinh té ma con
gilip nang cao kién thirc chuyén nganh va ung dung thuc tién. Trong bdi canh hién nay,
su phat trién cua cac tng dung di dong va nén tang web cling mo ra nhiéu co hdi mai
dé ting cudng viée theo ddi va quan 1y chat luong nudc. Viée sir dung cac ing dung di
dong va nén tang web cho phép ngudi chi nudi cé thé theo ddi va quan 1y chit luong
nudc tir xa, tir bat ky noi dau va bat ky lac ndo, giup t6i wu héa quan 1y va giam thiéu

rui ro.
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Tong hop lai, nghién ctru vé chat lugng nudc trong nudi trong thiy san khong chi c6 y
nghia 1én do1 vai1 nguoi chu nudi ma con dong gop tich cuc vao viéc bao v¢ moi truong
va phat trién bén viing cua nganh cong nghiép thuy san thong qua viéc ap dung céc

phuong phéap va cong nghé tién tién.

1.2 10T - INTERNET OF THINGS (IOT)
1.2.1 Khai niém IOT - Internet of Things (loT)

Internet of Things (IoT), con dugc biét dén véi tén goi Mang Luéi Van Vat Két
Néi Internet, 1a mot hé théng lién mang mo rong, Mot hé théng cac thiét bi tinh toan,
may moéc co khi va ki thuat sé hodc con ngudi c6 lién quan v6i nhau va kha nang truyén
dir liéu qua mang ma khong yéu cau su tuong tac giira con ngudi voi may tinh.

Trong d6 cac thiét bi, phuong tién, khéng gian sdng va trang thiét bi da dang
dugc trang b1 bd phan dién tur, phﬁn mém, cam bién va actuator, cung kha nang két nbi
mang, cho phép chiing thu thap, trao d6i va xir 1y dit 1iéu mét cach hiéu qua. Theo dinh
nghia cua t6 chirc Global Standards Initiative on Internet of Things (IoT-GSI) vao nim
2013, IoT dugc mo ta la "co so ha téng toan cau phuc vu cho x3 hoi thong tin, hd tro
dich vu chuyén biét qua mang luéi cac d6i tuong (vat Iy va ao) két ndi nho vao cong
nghé thong tin va truyén thong tich hop”, lam rd mot "ddi tuong" c6 thé 1a bat ky thuc
thé nao trong thé gidi thuc hodc 40 c6 kha niang dugc tich hgp va nhan dang trong mang
lu6i truyén thong. IoT mang lai kha ning kiém soat va cam nhan tir xa qua ha tang
mang hién hiru, mo ra co hoi tich hop thé gidi vat 1y vao hé théng dién toan mot cach
sau sic hon, nang cao hi¢u suét, do tin cay va tao ra gia tri kinh té, dé)ng thot giam thiéu
su can thi¢p ctia con nguoi.

Véi mot hé thdng IoT chiing s& bao gdm 4 thanh phan chinh d6 1a thiét bi
(Things), tram két ndi (Gateways), ha tang mang (Network and Cloud) va bd phan tich

va xtur ly dir liéu (Services-creation and Solution Layers).
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- Cau tric ciia mot hé thong IoT:

Cac cam bién s& c¢6 nhiém vu cam nhén céc tin hiéu tir moi truong nhu nhiét do,
ap sudt, anh sang,... va chuyén ching thanh cc dang dit liéu trong moi trudng Internet.
Sau d6 céc tin hiéu s& duoc xtr 1y va dua ra cac thay doi theo y cua nguoi tiéu dung.
Hi¢n nay chung thuong dugc ting dung thong qua céc ing dung trén dién thoai hay

trén may tinh,...

=

E) -... Internet

Lora Gateway S B
Két ndi Lora
= _I nternet s
- erver

= User App

Lora Gateway

Hinh 2 - M6 phéng cach thire hoat dong ciia mét hé thong IoT

VéiIoT, mdi doi tuong duoc cap mot dinh danh duy nhét va c6 kha ning giao tiép, trao
d6i thong tin thong qua mang ludi khong doi hoi su twong tac truc tiép gilta ngudi vai
ngudi hodc ngudi véi may. Su phat trién cta IoT 1a két qua cua su két hop gitra cong
ngh¢ khong day, microelectromechanical systems (MEMS) va Internet, tao nén mdt hé
théng cac thiét bi két ndi voi nhau va véi thé gidi bén ngoai dé thuc hién cac tac vu
nhat dinh.

Pén nay, tng dung cua IoT khong chi giéi han trong linh vuc cong nghiép, san xut,
nang luong, ma con mo rong tdi cac khu vuce khac nhu thanh phé thong minh, quan 1y

nang luong thong minh, nha thong minh, véi kha nang tu dong héa cao va két nbi chat
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ché giita cac thiét duoc nhing. IoT cung cip cho cac doanh nghiép va nguoi ding cai
nhin vé thoi gian ma h¢ théng cua ho thuc su hoat dong, cung céip thong tin chi tiét vé
moi thtr tir hiéu sudt cia may moc dén chudi cung tng va hoat dong hau can, giam sat.

A
y

=9 L A

D‘ ' ,/

e Vm,
\pu/ - INTERNET [[ﬁ /

Y @ ortHINGS| | B

Hinh 3 - Anh vi du minh hoa hé théng loT

Su phat trién cua [oT dd dem lai mot cudc cach mang trong cach chung ta tuong
tac voi thé gidi xung quanh, bién doi moi thir tir nganh cong nghiép san xuat, ndng
nghiép, cham séc strc khoe, dén quan 1y ning luong va giao thong van tai. Két ndi van
vat khong chi gi61 han & viéc tu dong hoa va tang hi€u qua trong cong viéc ma con md
ra kha nang tao ra cac dich vu méi, cai thién chat luong cudc séng, va giap dbi pho voi
nhimng thach thirc to 16n cta xa hoi nhu bién d6i khi hau, an ninh thuc phim, va quan
ly tai nguyén nudc.
1.2.2 Ung dung IoT

Ung dung ctia IoT trong md hinh quan tric chat luong nudce nudi trong thity san
khong chi gii han ¢ viéc cung cap thong tin va dit liéu; chung con c6 kha ning thyc
hién cac hanh dong cu thé dya trén dit lidu thu thap duoc, tir viéc diéu khién thiét bi do
ludong tir xa dén viéc giam sat moi truong nudi trong va cung cap thong tin dé t6i uu

hoa diéu ki¢n nuoi trong.
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NGHIEN CU'U THIET KE VA LAP DAT MO HINH QUAN TRAC CHAT LUQNG NU'G'C NUOI TRONG THUY SAN

—
i:iJ_Q TRAM QUAN TRAC 01.\

/

— \\ Clound Sever /

\ /!
N IEL] \, Internet Internet ,/
gl \ '
z=f=2 TRAM QuaN TRAC oz-._‘__“ \
/

—

/

=

%ﬁfx TRAM QUAN TRAC 03/ /
/

— / . |
T O mE 7 Appsheet ()

:1_:%; TRAM QUAN TRAC oal

Hinh 4 - Minh héa cdu tric 1oT ciia mé hinh quan trdc

Su da dang cua cac thiét bi IoT, tir cam bién do chat luong nudc, thiét bi giam
sat moi trudng, dén hé thong quan 1y tu dong, cho thiy su rong 16n cia tiém ning ng
dung trong nganh nudi trong thity san. Viéc sit dung IoT trong quan tric chat lugng
nudc nudi trong khong chi gitp theo ddi va kiém soat chinh xac, ma con cai thién hiéu
sudt san xudt va giam thiéu rai ro déi véi méi trudng va stc khoe cta dong vat nudi.
Su phat trién cua IoT ciing d6i dién véi thach thic, nhu viée phat trién va trién khai cac
giai phép IoT trong nganh nudi trong thily san mot cach nhanh chéng va hiéu qua. Dé
giai quyét van dé nay, cac td chirc va doanh nghiép dang tip trung vao viéc phat trién
nén tang va cong cu dé hd tro phat trién tng dung IoT trong nganh nudi trong thay san,
nhu cac hé thong giam sat va diéu khién tu dong. Vi su tién bo khong ngimg trong
cong nghé va k¥ thuat, tuong lai ctia IoT trong nganh nudi trong thiyy san hira hen s&
mang lai nhitng dot phé 16n trong cach ching ta quan Iy va san xudt thay san, tir viéc
t6i wu hoa quy trinh nudi trong hang ngay dén viéc giai quyét cac van dé 16n vé moi

truong va bao v¢ tai nguyén tu nhién.
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CHUONG 2 THIET KE VA LAP PAT MO HINH

2.1 SO PO KHOI MO HINH & THIET BI

2.1.1 So d6 khdi phan cung

Ngudn 12V
Y v
Relay l€——Tin hiéu diéu khién ESP32 > f‘{‘glé%r;g;/
A
Y L\ 4
Bom Cam bién Nhiét do,
Tin hisu tra va—]  1DS, TSS, pH, OLED, LCD
) Siéu am

A

SCL, SDA (I2C)

Hinh 5 - So d6 khéi phan cimg

Nghién ctru va trién khai mot hé théng quan tric chéat luong nudce trong nganh
nudi trong thuy san 1a mot du an nghién ctru doi hoi su cha ¥ dén céc chi tiét ky thuat
va moi truong (mg dung cho phép. Qua trinh nay bao gom viéc lua chon cac thiét bi,
cam bién do ludong phi hop va chinh xéc, kich thudc va pham vi ing dung dé thiét ké
c4u trac mo hinh. Muc tiéu chinh ctia nghién ctru nay 14 phat trién mot hé thong ty dong
c¢6 kha nang thu thap dir liéu chat lugng nude lién tuc hodc theo chu ky tir moi trudng
nudi trong, dong thoi cung cp kha niang diéu khién tu dong hodc tay cho ché do hoat
dong do luong theo chu ky. Hé thong duoc cap ngudn thong qua mot Adapter cung cp
dién 4p 12VDC, dam bao nhu cau niang luong 6n dinh cho cac thanh phan chinh nhu
Module ESP32, Relay diéu khién bom. ESP32 san xuét boi Vietduino, duge chon 1am

bd vi diéu khién chinh cta h¢ thong, khong chi thu thap dit liéu tir cac cam bién ma con
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diéu khién cac hoat dong cua bom va cac thiét bj khac. Ngoai ra ESP32 con cung cip
nguén 5VDC cho cac cam bién, nat nhdn, man hinh hién thi va hé théng relay, giam
thiéu su phtc tap va nhu cau vé nguén dién cho hé théng. Cac cam bién duoc chon loc
ky cang dé dap tng cac chi s6 can giam sat bao gdm pH, nhiét do, TDS (tong chat rin
hoa tan) va TSS (tong chat ran lo ltimg). Chiing duoc dit ¢ vi tri chién luoc trong bé thu
thap mau dé thu thap dit liéu dai dién va chinh xac nhét cho toan bd khu vuc quan trac.
Chuong trinh diéu khién duoc viét bang phan mém Arduino IDE cho mach ESP32. Dix
lidu thu thap tir cdc cam bién duogc truyén va hién thi trén Google Sheets thong qua
Google Appscript, tao diéu kién cho viéc giam sat tir xa qua tng dung di dong hoic
website vdi sy hd trg cia Appsheet. Pong thoi cho phép ngudi dung phan tich va bao
cao dir licu mdt cach ty dong qua LookerStudio, cung cép cAi nhin sau sic va dé hiéu

vé hi¢u suat h¢ thong.

Hé théng bao gom cac khdi chic ning nhu Relay (dé diéu khién bom), Bom (dép
mg nhu cau ctia cac hd/bé khac nhau), Ngudn 5V (ESP32), LCD, OLED (hién thi thong
tin), va Nut Nhan (diéu chinh ché do hoat dong ctia bom).

Viéc v& so dd khéi gitp ching ta hiéu rd cu trac hé thdng bao gom cac thanh
phan chinh, cach chung twong tac véi nhau va céc lién két gitta chung, so d6 khoi phan
cting giup ching ta phan chia chirc ning cua hé thong thanh cac khdi chirc ning riéng
biét. Picu nay giup dé dang quan 1y, hiéu va phét trién timg phan ctia hé théng mot cach
hiéu qua, mo ta cac két ni gitta cac thanh phan trong hé thdng, bao gdm céac day dan,
giao tiép va ngudn dién thiét ké dé dang xac dinh cac yéu td can thiét cho viéc lap rap
va két ndi cac linh kién va 1a cong cu hitu ich dé truyén dat ¥ tuong va thiét ké cua hé
théng va cho phat trién thém sau nay. Bang cach phac thao so d6 khdi phan cimg trudc
khi trién khai, giup chiing ta thiét ké c6 thé dé dang phan tich va sira 18i cac van dé tiém
an trong thiét ké, tranh gip phai cic van dé 16n sau nay ngoai ra ciing cung cap mot tai

liéu hitu ich cho viéc hudng dan lap rép, bao tri va stra chira sau nay viéc v€ so do khoi
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phan ctng khong chi 1a mot phan quan trong trong qua trinh thiét ké hé thong dién tir

ma con 1a mdt cong cu hiru ich dé hi€u va quan 1y cau trac tong thé cia hé thong.

2.1.2 Thiét bj va Vat tu lap dat mé hinh

Dudi day 1a mot s6 thiét bi va dung cu da dugc str dung phuc vu cho viéc lép dat

va thiét ké hé thong nhu may khoan, kiém, kéo, dao, may cat, mo han, khoan dién,

module cac mach va con nhiéu thiét bi khac...

Bang 2 — Danh sach vdt tw

Hinh anh

Mo ta

- Day Cam Breadboard Cai Cai 20cm B6 25 Soi Pon

Compatible)

thay vi 3.3V nhu vi xir [y ESP32 thong thuong.

Sensor / Meter Kit For Arduino

Puoc sir dung dé do d6 pH trong moi trudng nudc,

thé doc bang ADC cua Vi diéu khién.
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- Day Cam Breadboard Puc Puc 20cm B6 25 Sgi Pon
- Day Cam Breadboard Pyc Cai 20cm B6 25 Soi Pon

Mach Vietduino Wifi BLE ESP32 (Arduino

Str dung vi xir Iy trung tAm ESP32-DOWD-V3 dugc thiét

ké theo tiéu chuan Arduino cho phép sir dung ngudn 5V

Cam Bién PO PH DFRobot Gravity: Analog PH

cam bién bao gdbm mot que do (Probe) va mach xir 1y,

khuéch dai tin hiéu dé c6 thé cho ra tin hiéu Analog c6




Cam bién nhiét d6 DS18B20

Cam bién DS18B20 duoc thiét ké ¢ dang day chong
nude voi vo thép bao vé chac chan. Cam bién st dung
chuén giao tiép 1-Wire (1 ddy duy nhét) rat d& lap dat

va lap trinh.

Cam Bién Toéng Chat Rin Héa Tan DFRobot
Gravity: Analog TDS Sensor/Meter For Arduino

Thong s6 TDS cho biét c6 bao nhiéu miligam chat ran
hoa tan hoa tan trong mdt lit nude, gia tri TDS cang cao
thi chat ran hoa tan trong nudc cang nhiéu va nudc cang

kém sach.

Cam bién do dd duc ciia nwéc DFRobot Gravity:
Analog Turbidity Sensor For Arduino

Cam bién co thé phat hién cac hat lo limg trong nudc
bang cach do toc do truyén va tan xa anh sang thay doi
theo téng lwong chit ran lo ling trong nude (TSS), di

TSS ting, muc do duc cta chit 10ng sé tang.

Cam bién siéu am HC-SR04
Cam bién HC-SR04 st dung song siéu 4m va c6 thé do
khoang cach trong khoang tir 2 -> 300cm, v&i do chinh

xéac gan nhu chi phu thudc vao cach 1ap trinh.

"Il pIEN TU & ROBOT

Man Hinh Oled 1.3 Inch Giao Tiép 12C

Man hinh Oled 1.3 inch giao tiép 12C hién thi dep, sang
trong, & nét vao ban ngay va kha niang tiét kiém nang
lwong toi da v&i mure chi phi phu hop, man hinh oled
1.3 inch sir dung giao tiép 12C cho chat lugng dudng

truyén 6n dinh va rat d& giao tiép chi voi 2 chan GPIO.

Page 30



https://nshopvn.com/product/man-hinh-oled-1-3-inch-giao-tiep-i2c-blue/
https://youtu.be/JZfs2eHrSNE
https://youtu.be/JZfs2eHrSNE

Man hinh LCD1602
Man hinh LCD 1602 xanh la st dung driver HD44780,

c¢6 kha nang hién thi 2 dong vi mdi dong 16 ky tu, man

hinh c6 d6 bén cao, rat pho bién.

Mach chuyén déi giao tiép 12C cho LCD

Pé sir dung céc loai LCD c6 driver 1a HD44780 (LCD
1602, LCD 2004,... ) cin c6 it nhat 6 chan cia MCU két
ndi véi cac chan RS, EN, D7, D6, D5 va D4 d¢ c6 the
giao tiép vai LCD.

Module 4 Relay 5vVDC
Module c6 opto cach ly va jumper chuyén doi mirc tin
hiéu kich THAP hozc CAO.

May Bom RS385 6-12VDC
v Rsas

May Bom RS385 6-12VVDC
Dong dién tiéu thu: 0.5-0.7A
Luu lugng bom: 15.5-2L/min.

Module nit nhan

- Ong silicon siéu déo 6x9
- Chi han Asahi

- Co nhiét

- Kim cét day

- M6 han chi

- Day ru
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https://nshopvn.com/product/man-hinh-lcd-1602-xanh-la/

2.2 THIET KE & LAP DAT MO HINH
2.1.2 Thiét ké mo hinh bang AutoCAD

Str dung phan mém AutoCAD dé thiét ké mo hinh hé thong quan tric.

Viéc str dung AutoCAD dé 1én ban thiét ké trudce khi tién hanh lép dat 1a mot bude quan
trong trong bat ky du &n, nghién ctru k¥ thuat nao, dac biét 1a trong viéc xay dung cac
hé thong phirc tap nhu hé thdng quan tric chat luong nude. AutoCAD cho phép thiét
ké tao ra cac ban vé& chinh xéac véi ty 18 dung, kich thude chi tiét va thong tin dinh lugng.
bam bao réng moi khia canh cua thiét ké, tr vi tri lép dit cam bién dén duong 6ng va
day dan dién, déu dugc tinh toan k¥ ludng dé tranh cac su co trong qua trinh lap dat va
van hanh. Va ngoai ra nhom tu thiét ké gia cong khung dé lap dat cac module va mach.
Khi trong qua trinh thiét ké bang AutoCAD gitp phat hién cac van dé vé khong gian,
su khong tuong thich ctia cac b phan, va céc van dé khac trude khi bt dau qua trinh
lap dat, tiét kiém thoi gian va ngudn luc dang ké tranh nhiing sai 1am khi lip dit méi
phat hién. Ban thiét ké CAD c6 thé dé dang duoc stra doi va cap nhat khi can thiét. Khi
cac yéu cau thay ddi hodc khi can thuc hién cac diéu chinh dya trén phan hi tir thir
nghiém. Ban v& CAD cung cip mdt cach truc quan dé thé hién thiét ké, khong chi cho
c4c sinh vién, k¥ su ma con cho khach hang, nha dau tu, va cac bén lién quan khac.
Diéu nay giup ho hiéu rd vé du an, nghién ctru va tham gia vao qué trinh phat trién san
pham sau ndy. AutoCAD hd tro tao céc tai liéu k¥ thuat chi tiét nhu ban v& lap dit, ban
v& chi tiét cac phan, va danh sach cac bo phan. Nhiing tai liéu nay rat quan trong cho
viéc san xut, lép dat va van hanh sau nay. Viéc st dung AutoCAD trong thiét ké hé
thong quan trac chat luong nudc 1a mot budc tiéu chuan khong thé thiéu dé dam bao
r’fmg nghién ctru dugc thuc hién mot cach chuyén nghiép, hi¢u qua va dat két qua nhu

mong doi.
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Thiét ké két cAu khung ciia board mach chinh: Xé4c dinh kich thudc va hinh dang
clia cac sensor ,relay, esp32 va tir d6 thiét ké khong gian ldp dat. Thiét ké nay can dam

bao c6 du khong gian cho tat ca cac vi mach va dam bao cach ly véi nguon nude.
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Hinh 8 - Ban vé két cdu khung board mach chinh

Ban v& CAD kich thudc chuan d tinh toan thi cong khung board mach chinh tién hanh
CNC chuén theo ban vé& di tinh toan gitp do hoan thién ctia mo hinh dep va chuyén
nghiép hon thay vi tu gia cong s& 1am giam tinh tham mi va két cau chuan vi thiéu thiét

bi gia cOng.
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Hinh 9 - Anh thuc té sau khi gia cong két cdu khung board mach chinh

Thiét ké két cau ciia bé dung nwéce: Xac dinh kich thude va hinh dang cua bé tuy

thudc vao dung tich can thiét va khong gian lap dat. Thiét ké nay can dam bao c¢6 du

khong gian cho tat ca cac cam bién va thiét bi dieu khién bao gom ca két cau co khi

khép nbi tién dé tach cac bd phan dé phat trién mo hinh thém sau nay.

300.0

2000 BE NUOC

00.0———=

1]

400.0

FLCOR

200.0

—200.0——

Tu DIEN

180.0——

BE NUOC

300.

Tu DIEN

[l———2000——]

I

TANK WATER

180.0——
-300.0

Hinh 10 - Bdn thiét ké két cau co khi, khung va san cua bé nuée
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Hinh 11 - Anh thuc té két cau ciia bé dung nuwoc sau khi ld'p dat

Thiet ke vi tri lap dat cac cam bién: Phac thio vi tri clia cac cam bién nhu pH, nhiét

d6, TDS, va TSS dé dam bao ching co thé thu thap dit liéu mot cach hiéu qua nhat. Can

xem x¢&t luong nudce trong bé d€ dam bao cam bién dugc ti€p xuc toi da voi nudce.

300.0

TU DIEN

I‘—EOG.D—*I

I

TANK WATER

180.0——

O OO O
O O

Ol

KET CAU CO KHI

,Lz b
I
Modri

300.0

Hinh 12 - Ban thiét ké vi tri lap ddt cdc cam bién, man hinh LCD, OLED
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Hinh 13 - Vi tri Ldp déit cdc cam bién thyc té
Vi tri lap dit cac bom: Phéc thao vi tri lp dat bom hop 1y tiét kiém day din nuéc,
day di¢n vi day la mo hinh mé phong

- BwBELIS- -

[~JiCustom View](2D Wireframe]

Top

300.0 300.0
[ ] n
s00lo BE NUOC
4000 FLOOR
» 200.0 ]
LSo1- ~37.0~

Hinh 14 - Ban thiét ké vi tri lcfp dat cac bom
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Hinh 15 - Anh thuc té vi tri lcfp dat cac bom
Vi tri khoan dé dat cam bién: Chi tiét vi tri khoan trén bé dé lép dat cam bién, dam
bao réng cam bién co thé duoc lép dat mot cach chic chén va d& dang théo lép cho viéc

bao tri dinh ky.

[-MTop]20 Wiretrame] =@

Hinh 16 - Ban thiét ké vi tri khoan va ld'p dat cdc cam bién
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Hinh 17 - Hinh dnh thir té sau khi khoan va lap dat
Thiét ké vi tri 1ip dit mach ESP32, OLED, va LCD: Chon vj tri thich hop trén hodc
gan bé dé dé dang theo ddi va bao tri. Vi tri nay can tranh cac ngudn nhiét va anh sang

truc tiép dé bao vé cac thanh phﬁn dién tr.

ELECTRICALCABINET

| —
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Hinh 19 - Vi tri Idp déit OLED, LCD oam’ mach thuc té

2.1.3 Quy trinh lap dat mo hinh

Quy trinh ldp dat mo hinh quan tric chat lwong nude nudi trong thity san dugc
nhom thyc hién tirng budce theo quy trinh dugce dat ra dudi day, tir Gia cong khung mika
va co khi, 1ap dat va dau ndi thiét bi duoc nhom 1én ké hoach ki ludng va thyc hién theo
quy trinh va thiét ké giup viéc 151p dat mo hinh mét cach hoan thién dé tranh sai sot va
16i lap dat gay hao ton vat tu, thiét bi.

Gia cong khung: Han khung cho board mach chinh va khung cho bé nudc theo ban

thiét ké da thuc hién trudc do.

Hinh 20 — Gia céng két cau khung co khi
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Lip dit khung: Khung board mach dugc lap rap dé dang nho cac khop ndi da thiét ké
san. Doi véi khung bé nude, str dung keo silicon dam bao do kin khit, ngin chin sy ro

ri nudc.

Hinh 21 — Ldp dat bé nwée vao khung

Hinh 22 — Lép dat ti dién lén khung
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Lap dit thiét bj va cam bién

Panh dau vi tri 1ip dit: Dya trén thiét ké, tién hanh danh diu vi tri can ldp dat mach,

cam bién, bom, man hinh OLED, LCD va céc diém can gia c¢d trén khung.

Khoan va doa 16: Sir dung may khoan va dung cu doa 16 dé chuén bi cac diém 1§1p dat.

Co dinh thiét bi: Lap dit cac thiét bi tai vi tri da dinh va ¢6 dinh ching bang bc¢ vit,

keo dan hodc day rut theo yéu cau ky thuat.
R o 1

..............

Hinh 24 — Ldp dat man hinh va driver cam bién
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PAiu ndi va han day dién

Thiét ké lai dwong day: Do cac day cung cdp boi nha san xuat qua ngan, can thiét ké
lai duong day dé phu hop hon véi yéu cau lap dat.

Han day dién: St dung mo6 han va chi dé han cac ndi day. Sau do, day dién duoc bd
tri gon gang trong ng rudt ga xoan dé dam bao tinh thim m§ va an toan.

Pau noi day dién: Lap dat va ddu ndi cac day dién theo so do da thiét ké, dam bao tat

ca két ndi chac chan va dung ky thuat.

Hinh 25 — Pdu néi va han déy dién chdc chan va ding ky thudt

—Y

Hinh 26 — Dznh hznh va di day trong ruot ga gon gang
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Thir nghiém mo hinh

Chay thir nghiém: Tai chwong trinh vao hé thong va tién hanh thir nghiém nhiéu lan
dé kiém tra tinh 6n dinh va hiéu qua ctia mo hinh.

Tdi wu hoa: Dya trén két qua tht nghiém, tién hanh cac diéu chinh can thiét dé toi vu
héa hiéu suat cta toan bo mé hinh.

Bang cach thyc hién theo céc bude chi tiét, s& dam bao rang moé hinh quan trac chat
luong nude duge lap dat hiéu qua va hoat dong tdi wu trong moi trudng nudi trong

thuy san.

T
”
&
~
@
)
m
o)
73

Hinh 27 — Nap code cho ESP32 va chay thi
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CHUONG 3 LAP TRINH VA THIET KE UNG DUNG

3.1 ARDUINO IDE & CH340
3.1.1 Phan mém lap trinh Arduino IDE
Arduino IDE - Phin mém 14p trinh Arduino mién phi da nén tang, mot phan mém soan

thao vian ban chinh hing, gitp chlng ta viét code dé nap vao bo mach Arduino mot

cach nhanh chéng, dé dang va hoan toan mién phi.

0.0

ARDUINO

Thong tin cia Arduino IDE

Nén tang: Windows, MacOS, Linux
Dung lugng: ~530MB

Loai img dung: Cong cu

Nha phat hanh: Arduino Software

Thong tin chi tiét vé phan mém: https://www.arduino.cc/en/software/

3.1.2 Cai dat Driver CH340 giao tiép voi ESP32

Huéng dan két ndi va nap chuong trinh cho Mach Vietduino Wifi BLE ESP32 trén

phan mém Arduino:

1) Két néi mdy tinh: Két néi Mach Vietduino Wifi BLE ESP32 véi may tinh bang cap
USB-C s& thay Led nguon PWR trén mach phat sang.
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ok VIETOUINO.
------ 2 - ESP323 ]

uuuuuu

Hinh 28 - Két néi ESP32 véi may tinh
2) Cai_dat Driver: Mach Vietduino Wifi BLE ESP32 ma mot mach Arduino

Compatible (trong thich Arduino) sitr dung IC nap chwong trinh va giao tiép may
tinh CH340, ching ta ¢o thé tham khao Huéng din cai dit Driver cho céc mach st
dung IC giao tiép USB-UART CH34x

CH34x & dong IC USB-UART ciia hing WCH gitip cac mach st dung giao tiép

UART giao tiép truyén va nhan dir liéu voi may tinh qua cong USB, dic biét nd con co
thé sur dung dé nap chuong trinh cho cac mach nhu: Arduino, ESP8266, ESP32,..., phé
bién nhat phai ké dén phién ban CH340.
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Hinh 29 - Hinh IC CH340 trén mach ESP32

Cai dit Driver trén hé diéu hanh Windows

Tai Drive trén cac trang mang internet bat ki Sau khi tai vé Driver, gidi nén file

ZIP va chay file cai dat CH34x_Install Vxx.exe dé tién hanh cai dat:
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¥ DriverSetup(X64) — X

Device Driver Install /7 Unlnstall

Select INF v

, N
( INSTALL J)m FOUND *.INF?

UNINSTALL

HELP

Hinh 30 - Cai dat driver CH340
Sau khi cai dat thanh cong cac chdng ta khoi dong lai may, két nbi mach, sau d6 vao
“Computer” (My Computer / This PC) -> “Properties” -> “Device manager” ->
“Ports (COM&LPT)” s& thay cong COM ctia CH340 nhan trén may tinh:

& Device Manager — O X
File Action View Help
% @ HEm B

» [ Monitors ~
> I Network adapters
» R7 Other devices
v @ Ports (COM & LPT)
@ Intel(R) Active Management Technology - SOL (COM3)
@ Standard Serial over Bluetooth link (COM10)
@ Standard Serial over Bluetooth link (COM11)
@ Standard Serial over Bluetooth link (COM12)
§ Standard Serial over Bluetooth link (COMS)
ﬁ Standard Senal over Bluetooth link (COMB8)
@ Standard Serial over Bluetooth link (COMS9)
(5 USB-SERIAL CH340 (COMS) )
» @ Print queues
» [ Processors
> WY Secunty devices
> Ly Smart card readers
» I Software components
> B Software devices v

Hinh 31 - Windows Device Manager CH340
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3) Cau hinh mach trén phan mém Arduinoe: Dé cau hinh mach trén phan mém

Arduino IDE chung ta can 1am céc budc sau:

Copy duong link sau va dan vao muc File > Preferences > Additional boards
manager URLSs (trén Windows) hoac Arduino IDE > Settings > Additional boards
manager URLs (trén MacOS) sau dé nhin OK:

https://raw.githubusercontent.com/espressif/arduino-esp32/gh-
pages/package esp32 index.json

Additional Boards Manager URLs

Enter additional URLs, one for each row

http://arduino.esp8266.com/stable/package_espB266com_index.json
hitps://raw.githubusercontent.com/espressif/arduino-esp32/gh-pages/package_esp32_index.jsor| ]

Click for a list of unofficial board support URLs

(o) T

Hinh 32 - Thém URL Vietduino ESP32 Board trén Arduino

Tiép theo chon Tools > Board > Boards Manager..., tim tir khoa ESP32 s& thiy muc
"esp32 by Espressif Systems", nhan Install va cho doi cho dén khi cai diit hoan tat:
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sketch_may24a | Arduino IDE 2.1.0

ST

BOARDS MAMNAGER sketch_may24a.ino

=

esp32 vold setup() {

E Type: All w

esp32 by Espressif P
Systems void loop() {
Boards included in this package:
ESP32 Dev Board, ESP32-52 Dev }
Board, ESP32-53 Dev Board.... -

More info

208 w ‘\

O 00 = U B W R

=
=

Output

I
m

Processing esp32:2.0.9: Installing esp32:xtensa-esp32s2-elf-gcc@esp-2021r2-

B patchS-8.4.0

Hinh 33 - Cai dat thw vién ESP32

Sau khi cai dat hoan tat, tit va khai dong lai phﬁn mém Arduino, sau d6 thiét
1ap Board tai Tools > Board > esp32 > ESP32 Dev Module va Port (cong két ndi) cho
mach, néu khong xac dinh duoc cong két ndi c6 thé ngat két ndi mach va két ndi lai
d6ng thoi kiém tra phan Port dé thay cong két ndi méi ctia mach xuat hién:
h  Teols Help & %
mm Archive Sketch
Manage Libraries...

Serial Monitor

*  Serial Plotter

WIFi101 [ WiFiNINA Firmware Updater
Upload SSL Root Certificates

1 I Board: "ESP32 Dev Module" I >

Port

Get Board Info fdevfcuwlan-debug

- fdevfcu.EDIFIERR1700ETs
CPU Frequency: "240MHz (WIFi/BT)" >
fdevfcu.GOblu
Core Debug Level: "Mone” > .
. fdevjcu,Bluetooth-Incoming-Port
Erase All Flash Before Sketch Upload: "Disabled” > -
| /devicu.usbserial-1130 |
Events Run On: "Core 1" >

Sau khi cai Driver va két ndi mach sé xuat hién cong moi
trong muc Port, chon cong nay de tien hanh ket noi

Hinh 34 - Chon Serial Port cho Board ESP32
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3.2 LAP TRINH HE THONG & UNG DUNG
3.2.1 Léap trinh ESP32

> P

| = &
T e
=

=3

Hinh 35 - Tong lwu do gidi thudt cdu triic chwong trinh

Hé thong thu thap 4 chi s6 1a Nhiét @, pH, TDS, TSS va hién thi 1én man hinh OLED
va truyén tai dir liéu 1én tung dung va website dé giam sat cac chi s6 thong qua mang
wifi, ngoai ra con c6 thé diéu khién bom & ché do auto/manual dé mé hinh do theo ché
do chu ky hoac lién tuc tuy theo mong mubn cua nguoi dung ma thay doi két cau, thoi
gian cai dit chu ky s& duoc hién thi 1én LCD cung véi thoi gian thuc dong thoi co thé
giam sat nhanh tat ca cac trang thai ¢ phan Serial.

Pé lap trinh mot hé thong phirc tap nhu vay nhém tién hanh chia nho cac chuong trinh
ra dé thir nghiém nghiém sau d6 gop lai thanh mot chuong trinh hoan chinh thir nghiém
va stra 16i dén khi hoan thanh thay vi 1ap trinh ca c4u triic hé thong hoan chinh ngay tir
ban dau.

Trudc khi lap trinh nhom tién hanh tim hiéu cac thong s6 k¥ thuat, méi trudng hoat

dong va nhirng diém can luu y cua tung loai cam bién tai cac trang chu cung cap cua
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cac nha cung cip cam bién thu thap thém chuong trinh méu thuit toan tinh toan va

chuyén d6i dé thir nghiém sau d6 dua vao code chinh.

Trang chu nha san xuat

https://wiki.dfrobot.com/Gravity Analog TDS Sensor Meter For Arduino SK
U SENO0244

ROBOT HOME COMMUNITY{TET FORUM

Nead to measure water quality and other parameters but haven't got any low cost pH meter? Find it difficult to use with
Arduine? Here comes an analog pH meter, specially designed for Arduino controllers and has built-in simple, convenient
and practical connection and features. It has an LED which works as the Power Indicator, a BNC connector and PH2.0 sensor
interface. To use it, just connect the pH sensor with BNC connector, and plug the PH2.0 interface into the analog input port
of any Arduine controller. If pre-programmed, you will get the pH value easily. Comes in compact plastic box with foams for
better mobile storage. Attention:In order to ensure the accuracy of the pH probe, you need to use the standard solution to
calibrate it regularly.Generally, the period is about half a year. If you meaure the dirty aqueous solution, you need to
increase the frequency of calibration.

Q Introduction
Applications
SENO161PH meter Specification
Board Overview
Tutorial

FAQ

More Documents

Applications

« Water quality testing

o Aquaculture
Specification

 Module Power : 5.00V ¢

* Module Size : 43mmx32mm

Measuring Range:0-14PH

Measuring Temperature :0-60 °C
Accuracy : £ 0.1pH (25 °C)

Response Time : < 1min

PH Sensor with BNC Connector

PH2.0 Interface 3 foot patch )

Gain Adjustment Potentiometer

Power Indicator LED

Cable Length from sensor to BNC connector:660mm

Board Overview

Hinh 36 - M6 td chi tiét théng sé kj thudt

ROBOT COMMUNITY: 3 FORUM :{{e]e}
MR pH Electrode Size
Applications
Specification
Board Overview ] s | Y] wo

Tutorial
ma q . .
More Documents

pH Electrode Characteristics

The output of pH electrode is Millivolts,and the pH value of the relationship is shown as follows (25 C)

voLtace (mV) ol value wvourace  (mv) oH value
414.12 0.00 -414.12 14.00
35498 100 35498 13.00
295.80 2.00 295,80 1200
236.64 3.00 -236.64 11.00
177.48 4.00 -177.48 10.00 ¢
11832 500 ez 500
.16 .00 5516 500
0.00 7.00 0.00 7.00
Tutorial

Hinh 37- Chi tiét kich thuée va chuyén doi dién dp sang gid tri ciia cam bién pH
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ROBOT  HOME COMMUNITY{IT]

ROBOT HOME COMMUNITY{EH

FORUM BLOG

Step to Use the pH Meter

Cautions:

bout 25 °C,and the pH value is

f the standard solution

ured value, If you measure the acidic sample. the pH value of the standard s

ust in order to get a better accuracy

H electrode measured different solutions. we need to use water to wash it. We recommend using deionized

ding to the graphic.that on the pH meter board

pH meter board is conn

When the Arduino D on board is on. ntroller. (3)Put the pH

n itand the

rinted,then compared w mple.the pH value printed is 6.88,

Offset 0.12" in your program. (4)Put the pH e

into *# de s 4.00.Then wait at

minut b al device. let the

value stabilise at around 4.00.At this time.the acic

calibration has been completed and you

stion. Note:If you want to measure the pH value of other solution.you must

inear characteristics of pH electrode

alue of the alkaline solution, vant to get better

wash the pH electrode first! (5) According to t

aliby use the standard solution whos bilise at around 9.18. After this

bration. you can measure

¢

Sample Code

Sample co PH meter and

t the sensor feedback from the Arduino Serial Monitor

FORUM BLOG

Introduction

ch is compatible with most microcontrollers. st With Arduino controllers

This prodt

boards such a: ESP32, Ra: r

signal. which can effect

arization and prolong the life of the pr he stability of the output signal. The TDS pro

n water for long time measure

product can be used in water quality application, such as domestic water analysis and hydroponics.

Attention:
A 1.The probe can not be used in water above 55 degrees centigrade.
s 2.The probe can not be left too close to the edge of the container. otherwise it will affect the reading.
3.The head and the cable of the probe are waterproof, but the connector and the signal transmitter board are not waterproof. Please be careful.
Specification

* Signal Transmitter Board

sltage: 3.3 ~ 5.5V

© Output Voltage:

o Working Current

o TDS Measuren

ent Range: (

o TDS Measurem

ectrode Interface:

« TDS probe

© Number of I

> Total Length: 8

A Fhnnarianiiaion

Hinh 39 - Hinh dnh mé ta cam bién TDS va thong sé ky thudt
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Tuong tu nhu vy v6i cac cam bién khac nhom lan luong két ndi ESP32 véi timg cam
bién va nap code chay thir nghiém va cén bang lai chi s6 phu hop véi thuc té sau d6
g0p vébi code cua hé théng bom, cau hinh két ndi wifi, cdu hinh ID Script v.v... dé thu
nghiém dudi ddy 1a so dd minh hoa ddu diy dé chay thtr nghiém céac code va chuong

trinh chinh.

VIETOUINO 7
ESP32, ;7 &

=gl

12vDC

Hinh 40 - So' d6 ddu noi cam bién véi ESP32 dé chay thir nghiém
Ngoai ra trude do ta cling tai cac thu vién can thiét vé dung cho tirng cam bién yéu cau

vi du cac thu vién nhu:

- U8g2lib.h : Thu vién cia OLED dung giao tiép 12C hoac SPI.

- OneWire.h : Thu vién giao tiép vé6i cac thiét bi str dung giao thirc OneWire, nhu
cac cam bién nhiét d6 DS18B20.

- DallasTemperature.h : Thu vién cung cap cac chirc ning dé doc dit liéu tir cam
bién nhiét d6 DS18B20 thong qua giao thitc OneWire.
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Begin Calculating

A Y
\ 4 Y 4
Sx Doc gia tri dién ap va sb
- 2 tri nhiét d ¥
LAy 10 mAu gia tri pH Doc gia tri cam bién TSS e gianigkao luong didm 14y méu

v v

Sép xép 10 gia trj
tir bé dén lon.

l l Tinh toan gia tri

Chia gia tri trung binh va
lam tron thap phan

Chuyén gia tri thanh dién ap L4y mau theo chu Ki

40ms trong 800ms

L4y 6 gia tri & gira.

Y

Loc chi sé trung binh va
chuyén thanh dién ap

Y

Tinh gia tri trung binh Phan tich chi sb

pH=5.0/1024/6 Y

Tinh chi s ppm va bu trir
Volt>=2.5 nhiét do

Tinh toan chi sé NTU
dya trén dién ap va NTU=3000
1am tron chi sé

A

A
A
A

End Calculating

PH meter experiment!");

Hinh 42 - Hinh anh nap code vao ESP32 chay thir cam bién pH
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Tuong ty nhu vay nhom tién hanh ciu hinh chan két ndi 1ap trinh code chay thtr timg

cam bién va dowload cac thu vién can thiét @€ code cé thé hoat dong.

Hinh 43 - Hinh dnh nap code vao ESP32 chay thir cam bién TDS

Hinh 44 - Hinh anh nap code vao ESP32 chay thir cam bién Nhiét dé
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Sau khi thir nghiém tirng doan ma thu thap dir 1i€u tir cac cam bién va diéu chinh cac
chi sb cho timg cam bién, nhom da bat dau két ndi toan bd cic thanh phan phan cimg
va tién hanh viét chuong trinh chinh tir cdc chuong trinh con da thtr nghiém. Qué trinh
nay lién két cac thuét toan tir cac cam bién riéng 1¢ thanh mgt ma hoan chinh. Bén canh
d6, nhom da bo sung code dé hién thi cac gia tri thu dugc 18n cac man hinh hién thj nhu
OLED, hién thi thoi gian cai dit chu ky thoi gian thyc 1én LCD, diéu kién hoat dong
bom va hién thi tit ca dir liéu 1én Serial dé gidm sat va 1ap trinh sao cho mé hinh hoat

dong chinh x4c.
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Begin

0

C4u hinh GPIO

Binh nghta cac bién

SRR
UGN

C4u hinh WiFi

Pump Control
Begin Loop ’
y A
v
Doc gia tri clia T o Boc tin hiéu tir
cam bién siéu am Boc thai gian tir Intemet cac nut bAm X Iy tin hiéu Analog
clia 4 cam bién

Nhép ID Google Script

HER

Xuét thong s6 1én OLED

Setup

Y
G dir liéu 18n
GoogleScript

Y

<
<

y
[€—udny naip 10 Bung

Diéu khién bom

BaU/Tat bom tuong
\ 4 ung

A

( Két thuc ’ ( End Loop j

Hinh 45 - Két hop cdc lwu do thudt todn thanh mét cdu triic hoan chinh (nhw hinh 3.8)

Khi hoan thanh viéc thu thap va hién thi cac gid tri 1én man hinh Oled va diéu kién hoat
dong bom, diéu chinh thoi gian chu ky hoat dong v.v hoan tat, nhom tién hanh bo sung
thém code dé cau hinh két néi Wifi va truyén dit liéu thu thap lén Internet thong qua
Google Sheets, dé két ndi véi Google Sheets ta str dung Key dé két ndi véi AppScript
va AppScript st dung ID Script dé két n6i véi ESP32. Tai App Script, nhom da 1ap

trinh va chay thir nghiém, stra 16i va tao ID Script dé dwa vao code cau hinh ID script
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dé két ndi va truyén dit liéu tr ESP32 thong qua Wifi. Dit liéu duoc truyén qua

AppScript thong qua ID Script da trién khai va sau d6 dir liéu truyén tai s& hién thi trén

Google Sheets thanh cong. ESP32 str dung wifi va ID Script dé tiép tuc truyén dit liéu

va thoi gian thu thap va truyén dit liéu 1én GoogSheet s& duoc 1ap trinh tai code chinh

cua ESP32. Qua quy trinh nay, dir liéu thu thap duoc dugc truyén mot cach hiéu qua

chinh xac va ty dong dén Google Sheets, cung cip cho nguoi dung dé theo ddi va phan

tich (tho) dé dé dang tiép can ngudi dung va phan tich dit liéu thu thap tinh toan cac chi

s6 tu dong ta dlng tai nguyén dit liéu ma GoogSheet da thu thap cung cip cho AppSheet

dé khai tao ing dung va website va LookerStudio ding dé phan tich va tinh toan gia tri

thu thap giri bao cdo ty dong dén ngudi ding.

—
—_——
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- LR TRAM QUAN TRAC 03/ /

— /
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Ar
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LUU DO GIAI THUAT CAU TRUC TRUYEN D(r LIEU BEN 'NG DUNG VA WEBSITE

1D SCRIPT

WIFI +ID SCRIPT

KEY + NAME SHEET

Google Sheets

Internet

Clound Sever | PN

https://bvu.edu.vn/

Hinh 46 - Hinh Gidi thudt mé phéng phwong thire truyén dir liéu
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Hinh 47 - Luu dé thudt toan Appscript — AppSheet va LookerStudio

3.2.2 Lap trinh Apps Script
Ghi dir liéu tir ESP32 vao Google Sheets bang Google Scripts.

Google Sheet s& 1am vai tro chinh 1a noi luu trit dit liéu giam sat va 1a nguon dit lidu dé
AppSheet va LookerStudio 1ay dir liéu dé sir dung, sau khi tao mot trang tinh bat ki
khdoi tao Appscript va 1ap trinh khoi tao ID Script dua vao Code chinh cia ESP32 lam
trung gian truyén dir liéu 1én Google Sheet, vi vay Google 14 noi ¢6 vai trd rat quan
trong noi luu trit du liéu va trich xuét dit liéu cho cic phan mém va ing dung. Ngoai ra
c6 thé giam sat truc tiép nhanh chong bang Google Sheet va cac bang biéu do giam sat
ma khong can thong qua céc tién ich mé rong, tuy nhién tién ich mé rong cua Google
s& gitip ngudi dung st dung tién loi va chuyén nghiép hon. Luu trir dit liéu tdi da 10

triéu 6 hoac 18.278 cot (cot ZZZ) cho cac bang tinh dugc tao bﬁng hoac duoc chuyén
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ddi thanh tép Google Trang tinh. Tbi da 10 triéu 6 hodc 18.278 cot néu bang tinh duogc

nhap tir Microsoft Excel. Gi61 han tuwong tu cling ap dung khi nhép tép Excel va CSV.

=) ESP32vB % m & O B o- ©cus - &

Tép Chinhsia Xem Chén Dinhdang Ddliéu Céngcu Tiénichmérgng Trg giip

Q T o o & § wox v 4 % 4 0 w3 Micdi.- -[10]+ B I s A @ E-i-RvAr 1| B85 3 a- ~ B
=1 - | &
A . c o € C ) W ' 3 " L [ n o " o R s T
: Date | Time |Temperature) pH oS | 88 Tc"}ng sé cia TDS Téng s6 cua Temperature
2 1104 | 174851 33.00 544 | ooe | oo | - » @
» Tnima | 174762 3300 642 | o000 | 000 | _
4 1ma | 171651 3300 643 | 000 | 00 ‘5 N 3
5 1104 | 171550 3300 641 | o000 | o000 = o -
5 _1ma | 171450 3300 646 | 000 | o000 E s
R KIEET) 3300 643 | 000 | o000 s ‘SgzzRoasEzzes 9
8 _mma 17a250 [ 3306 648 | o000 [ ooo e EEEELEEEEEREE 309000 128838
9 1104 171148 33.00 6.45 0.00 0.00
© T1ma | 171048 300 550 | o000 | o000 Téng sb cla TDS Téng sb cla Tempersture Téng 56 cila pH Téng b cia Temperature
H 1M | 170948 3300 645 | 000 | o000
2z 1104 17.08:4% 33.00 6.56 0.00 0.00 &
n 1104 | 170748 3300 641 | oo | o0
W 1M | 170648 3300 645 | 000 | 000 -
5 _ma | 170547 3300 655 | ooo | oo0 ¢
1 1104 | 17.0447 33.00 665 | 000 | o000
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1w 1me | 170228 3300 65 | oo | oo
" 1104 17.01:45 33.00 6.58 0.00 0.00
04 | 170048 3254 650 | o000 | 000
1104 | 165944 3254 653 | 000 | o000
1104 165843 3254 6.52 0.00 0.00
1104 | 165742 3288 661 | 000 | o000
104 | 1656.42 3268 657 | 000 | o000
1104 165541 328 6.56 0.00 0.00
1104 | 165441 3275 662 | 000 | o000
104 165342 3269 662 0.00 0.00
1108 | 165241 3256 665 | 000 | 000
1104 | 165141 3238 671 | 000 | o000
104 16.50:40 3218 715 0.00 0.00
1104 | 164940 3219 0707 | 3486 | 000
1104 | 1648:40 3281 668 | 000 | o000
1104 16:47:39 32 69 6.65 0.00 0.00
1104 | 16.46:39 3256 663 | oo | 000 .
CRRTTYR BT T wer | non | amn =
>
+ = Datalog ~

Hinh 48 - Khoi tao trang tinh thiét ldp tiéu dé lwu va trich xudt dir liéu

RATING SYSTEM

BARIAVUNGTAU | STARS

ESP32vE ¥ . -
E 1 - ®Chﬁn Binh dang D i Tiign ich mé 1§ oA oG 0 ¥ AppsSeript  ESP32v8 @ &
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QU s e @F wo% - 9 % 4 8w Mpd.- | -[0]+ @ - B ® Tip =+ b Chay M) GIMi doPest w  Nhit ky thuc thi
" - | & <5 Mags —
A c [ € f o u i 2 T
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RET TR 3300 645 000 0.00 ® o) s {return & CreaTeTexTIUTPUT( "Errar 1n PArsing request
T 10a | 171348 3300 643 | oo0 | ooo 0o —L = e
& 904 | 1719250 3306 =8
ORI TR AT 3300 - EF -
1 ms | 171048 3300 2 2 gHES &)
0 104 | 170548 33.00 e tApp . getActive( ) . getSpreadsheetTimeZone( )
i & VIETOUINO IR el
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W io0s | 170248 FR H
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a0 Tous | 170048 ] L
n 1104 | 16.55.44 prall
2 Tiue | 165643 2
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] 1104 326
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2 e 3269 T
® | 104 3256 Enest. gaTRENge
-] 1104 323 h
% Tre 3219 / string to return back
# 1104 3219
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+ = Dataloa - = e T e e T L e e s

Hinh 49 - Trao doi théng tin giita GoogleSheet va ESP32 thong qua Apps Script
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Hién nay, nhiéu thiét bi gia dinh, tng dung cong nghiép va nhiéu linh vuc khac
van dang va duogc kich hoat bang cac hé thong IoT tir bong dén dén may giat dén giam
sat cac chi s tiéu thy, tinh trang hoat dong v.v. Mac du chung ta co thé diéu khién
chung qua mang cuc bd mét cach dé dang nhung dé diéu khién ching hodc luu trir va
truy xuat dit liéu cia ching qua internet, chung ta phai str dung mot dich vu “dién toan
dam may’ IoT. Co rat nhiéu dich vu va giao thuc dién toan ddm may loT khac nhau
nhung nhiing dich vu nay déu c6 han ché & mot cach nao do. Mot s mién phi, trong
khi mot sb khac 1a c6 phi. Cac dich vu mién phi s& c6 giéi han vé lugng dir liéu co thé
thu thap mot 1an hoic sb luong thiét bi c6 thé két ndi mét lan trong khi véi cac dich vu
c6 phi, phai tra mot khoan tién 16n tiiy thudc vao cum dit liéu. Piéu nay khong chi 1a
ganh ning tai chinh 16n ma néu phat trién mot san pham phu thudc vao mot dich vu ctia

bén thir ba cu thé, do6 sé 1a mot rai ro 16m.

D6 1a lic Google Sheets xuat hién vdi vai tro ctia né vi chiing 1a mién phi, quen
thudc va quan trong nhat 1a dang tin cdy. N6 c6 rat nhiéu chtrc nang va tich hop san véi
nhiéu dich vu va API Google khac. Chiing ta c6 thé sir dung diéu nay cho nhiéu tng
dung ToT tir viéc ghi nhat ky dir liéu don gian dén giam sat truc tiép va quan 1y cac thiét

bi IoT.
Dudi day 1a mot s6 loi ich cua viée sir dung Google Sheets cho cac trng dung IoT:

« Ghi nhat ky Dix liéu rat don gian va manh mé va khong can bat ky dich vu bén
thir ba nao.

« D@ dang thao tac va phan tich dir liéu da thu thap véi cac ham.

o HOb tro ca truy cap trén may tinh dé ban va di dong.

« D@ dang str dung cac ham tiy chinh cua bang va tich hop ung dung Google
thong qua cac ban Google.

. Dinh dang diéu kién s& 1am cho viéc giam sat va phan tich di liéu dé dang hon

nhiéu.
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ESP32vE & m &
Tép Chinhsia Xem Chén Dinhdang DUlidgu Congcu Tiénichmdréng Tro gilp
Q Tinhdsr & & & § 00% - | 4 % O 09 w3 Micd. v [-(10)+|B I &+ A % @ E-i-p-A- oD@ YE-: B L I @-
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' Date| Time H DS TSS 2 P 2z £ 2 P
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7 1104 | 171349 3300 643 0.00 0.00 Jeaalqdh“q - — s oorpescer . oen po_o L
s 1M | 171250 3306 648 | 000 | 000 S ey i A e S NNNNOEnESiINsONADs| seooogoeonanZILEOEEES
s na | ar1iae 3300 645 | 000 | 000
W0 1104 | 171048 3300 650 000 0.00 Téng 56 cla TDS Téng 6 ciia Temperature Téng 56 cii pH
" 1104 | 17:09.49 33.00 645 0.00 0.00 1
” 11704 17:08 49 3300 6.56 0.00 0.00
3 11704 | 170748 3300 641 000 0.00
141104 | 170648 3300 649 | oo | 000
15 1104 | 170547 3300 555 | 000 | 000
1% 1104 | 17:04:47 33.00 6.65 0.00 0.00
7 11704 17:03.46 33.00 658 0.00 0.00
114 | 170246 300 652 | 000 | 000
15104 | 170145 3300 655 | 000 | 0.00
1104 | 170045 3254 650 | 000 | 000
1104 | 16:55:44 3294 6.53 0.00 0.00
22 1104 16:58 43 3294 652 0.00 0.00
2 104 | 165742 3288 661 | 000 | 000
21104 | 165642 3288 657 | 000 | 000
% 1104 | 165641 3281 65 | 000 | 000
2% 1104 | 16:54:41 3275 6.62 0.00 0.00
El 11704 16:53 42 3269 6.62 0.00 0.00
2% 1104 | 165241 3256 665 | 000 | 000
221104 | 165141 3238 671 | 000 | 000
0 11704 16:50 40 3219 715 0.00 0.00
n 1104 | 16:49:40 3219 07.07 34.28 0.00
2 11704 | 16:4840 28 669 000 0.00
1104 | 164739 3269 665 | 000 | 000
341104 | 164639 3256 563 | 000 | 000
ENNT VN IRTITTY R £z | non | am
r
Hinh 50 - Dir liéu tir cam bién dwoc luu triv trén GoogleSheet
= ’ BVU-QTCLN Q, Search Data
1y Data
re
Q Time Date Temperature pH TDS TSS
o mas0 1/4/2024 3300 646 0.00 0.00
Ra 17:12:50 1/4/2024 33.06 6,48 0.00 0.00
17:09:49 N1/4/2024 33.00 645 0.00 0.00
5 17:06:48 1/4/2024 33.00 649 0.00 0.00
&
17:05:47 1/4/2024 3300 655 0.00 0.00
17:02:46 1/4/2024 33.00 652 0.00 0.00
T 170tds 1/4/2024 3300 658 0.00 0.00
o 16:56:42 1/4/2024 32.88 657 0.00 0.00
B essa 11/4/2024 32,81 656 0.00 0.00
16:51:41 1/4/2024 3238 67 0.00 0.00
16:50:40 1/4/2024 3219 715 0.00 0.00
16:49:40 1/4/2024 3219 45.480.00 34.88 0.00
16:47:39 1/4/2024 32,69 665 0.00 0.00
16:45:39 1/4/2024 3238 6,67 0.00 0.00
16:44:38 1/4/2024 3231 4554200 22.20 0.00
16:16:48 1/4/2024 3275 686 0.00 3.000.00
16:11:47 1/4/2024 3300 64 0.00 3.000,00
12:43:M 1/4/2024 38.25 545 0.00 3.000.00
12:40:10 1/4/2024 3738 549 0.00 3.000,00

Hinh 51 - Dif liéu tir cam bién dwoc hién thi trén AppSheet

Téng sb clia TSS

0

D B (F- | ©chass - ﬂ

- B

R s T

3000 00 128836

Téng 56 cila Temperature

k23

C6 nhiéu phuong phap dé day dir liéu vao Google Sheets. Mot so str dung dich vu bén

thtr ba nhu IFTTT dé day dir liéu vao Google Sheets. Vi nhom mudn loai bo bt ky bén

thir ba nao, s€ st dung phuong phap truc tiép, véi su giap do cua cac ti¢n ich mé rong

cua Google. D61 véi di€u nay, tat cd nhitng gi chiing ta can la mot tai khoan Google. c6
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thé st dung tai khodn hién tai cia minh hoac tao mdt tai khoan moi. Bang nhap vao tai

khoan Google cua va lam theo cac budc sau.

Thiét 1ap Google Sheet dé Ghi nhat ky Dit liéu Budc dau tién 1a vao Google Sheets va
tao mot bang tinh méi. Pat tén cho bang tinh bat ky ta mudn va hang dau tién cta bang
tinh rit quan trong. Nhém s& str dung hang nay dé dit tén cho mdi cot va nhitng tén nay
s€¢ duoc str dung nhu con tré dé déy dit liéu. Tiéu dé cot phai 1a mot tir va khong cho
phép chit hoa. Néu mudn sir dung nhiéu tir cho tiéu dé, sau d6 thém dau gach ngang

giita mdi tir thay vi khoang tring.
Vi dy, trong URL sau, ID(Key) ciia Bang 14 phan dam

https://docs.google.com/spreadsheets/d/1LIO H8KRyDFhPLIaToeRTKWTgQOMb
gWHoVtloxwYdSNw/ Sau khi tao trang bang tinh thiét 1ap tiéu dé cho cot, trich xuét

Key(ID) dé sau nay 1ap trinh va thiét 1ap tén trang khai bao khi lap trinh ta duoc hinh
anh nhu dudi day:

Egspazvs wm e D B O- @ces - @

ép Chichsim Xem Chén Dinhdsng Ddligu Céngecu Tiénichméréng Trg giip

Q Tichda & o & T 100% v | d 5, 50 123 Aral - -[(u]+ B = A% BEH-E-i-R-Ar o BE YvTER-I B I I g- ~ B
AR

2 a c o 3 F o e s

| . 5 . . - .
+ [Date] Time | pH | TS | TSS s s DS Téng sé clia Temperature Téng s clia pH Téng sb ciia TSS
2 1ms | 1mast 3300 644 000 000 . @
} } 0 2 3 ©

3 ma | ATars2 4 [ [] . ,l‘ | ﬁ )
4 104 | 171651 4 [ [ . 2 f| ,IK‘A I A 0 N .
s imd | iriss 4 om0 |0 14 ‘r";‘.l 1 Y ™ — \ -
6 _110d | 71450 A 0 0 m "

1104 | 171348 5 [ 645 [ om | o Yo " 9
s s | 171250 3306 648 | 000 | 000 Giee ° ™ 00009 28038
9 104 171148 3300 646 000 000
o 1ima | 171048 3100 €50 | oo | w00 Téoa 36 cia Tempsrature
i 1104 17:09 49 3300 645 000 000
@ 1104 | 170849 3300 686 | 000 | om &
d 104 | 1707 48 3300 641 000 000
1 1104 | 170648 3300 649 000 000 -
15 | 1104 | 170547 3300 €55 | ooo 000 ¢
6 1104 170447 3300 665 000 000
” 1md | 17.03 4 33.00 58 000 0.00

1104 | 1r02 0 0

1104 | 1ro1a 0 0
o 1i0s | 1ro0a 4 0 0

1104 | 165944 s | 0 | o
2 1104 | 16:58 43 3284 652 000 000
n 1104 | 1657 42 3288 661 000 000
4 104 16:56 42 3288 857 000 000
25 104 16:55 41 3281 656 000 000
26 1104 | 165441 3275 662 000 000
r THima | 16534z 3269 | 662 | 000 | 000
s 1104 | 165241 3256 665 | 000 | om
Ed 104 165141 3238 &7 000 000
3 1104 16:50 40 3219 [AL) 000 000
1 1ima | 164980 3219 0707 | 3488 | om0
2 1in4 | t6dad 1 0 0
3 Tima | 16473 5 0 0
4 1i0a | 163 3 0 ]

TR o 0 0

+ = Datalog ~ péms

Hinh 52 - ID Key trén URL
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https://docs.google.com/spreadsheets/d/1lO_H8KRyDFhPLIaToeRTKWTgQQMbqWHoVtl0xwYdSNw/edit#gid=0
https://docs.google.com/spreadsheets/d/1lO_H8KRyDFhPLIaToeRTKWTgQQMbqWHoVtl0xwYdSNw/edit#gid=0

Luu y: Tac gia va nguoi doc khong chia sé ID nay véi bat ky ai khéc.

Tao Script Google Bay gid ma Bang tinh Google cta chung ta da duogc thiét 1ap, hay
tao mot Appscript. Apps Script nay s& cho phép ching ta day dir liéu tir ESP32 cia
chung ta vao Bang tinh Google. Dé tao Appscript, di téi Tién ich mé rong -> Apps
Script sau do6 ta lap trinh code cho Apps Script.

Code nhém lap trinh cho Apps Script dé day dir liéu tir ESP32 1én Google Sheet

var sheet_id ="110_H8KRyDFhPLIaToeRTKWTgQQMbgWHoVtlOxwYdSNw";
var sheet_name = "Datalog";
var SS = SpreadsheetApp.openByld(sheet _id);
var str =",
function doPost(e) {
var parsedData;
var result = {};
try {parsedData = JSON.parse(e.postData.contents); }
catch(f){return ContentService.createTextOutput("Error in parsing request body: " +
f.message);}
If (parsedData !'== undefined){
var flag = parsedData.format;
if (flag === undefined){flag = 0;}
var sheet = SS.getSheetByName(sheet_name);
var timezone = SpreadsheetApp.getActive().getSpreadsheetTimeZone();
var date_now = Ultilities.formatDate(new Date(), timezone, "dd/MM™"); // gets the
current date
var time_now = Utilities.formatDate(new Date(), timezone, "HH:mm:ss"); // gets
the current time
var value0O = parsedData.temperature;
var valuel = parsedData.pH;
var value2 = parsedData.tds;
var value3 = parsedData.tss;
sheet.insertRows(2);
sheet.getRange('A2').setVValue(date_now);
sheet.getRange('B2").setValue(time_now);
sheet.getRange('C2').setValue(value0);
sheet.getRange('D2").setValue(valuel);
sheet.getRange('E2").setValue(value2);
sheet.getRange('F2").setValue(value3);
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str = "Complete"; /1 string to return back to Arduino serial console

sheet.deleteRow(101);
SpreadsheetApp.flush();

return ContentService.createTextOutput(str);
} // endif (parsedData '== undefined)

else {
return ContentService.createTextOutput("Error! Request body empty or in

incorrect format.");

}
}

¥ AppsScript  ESP32v8

o ™
€2 [MSo
Thu vign + 3

]
(0] Dich vy +
(o]

Hinh 53 - Ldp trinh code cho Apps Script

Phan tich CODE Apps Script

var sheet_id = "110_HS8KRyDFhPLIaToeRTKWTgQQMbgWHoVtIoxwYdSNw";

var sheet_name = "Datalog";
var SS = SpreadsheetApp.openByld(sheet_id);

var str ="";
sheet_id: ID cua bang tinh Google ma dir li¢u sé dugc luu trit.

sheet_name: Tén cua sheet trong bang tinh Google.
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SS: Bién dé md bang tinh Google dua trén ID da cung cap.

str: Chudi dung dé tra vé cho thiét bi nhung sau khi xu 1y dit liéu.

function doPost(e) {
var parsedData;
var result = {};
try {parsedData = JSON.parse(e.postData.contents); }
catch(f){return ContentService.createTextOutput("Error in parsing request body: " +

f.message);}

Ham doPost(e): Pay 1a ham chinh dé xir Iy POST request gui tir thiét bi nhung.

e: Tham sd dai dién cho ddi tuong request duoc gui tur thiét bi nhing.

parsedData: Bién dé luu trit dit liéu dugc phan tich tir request.

Ham JSON.parse(): Puoc sir dung dé phan tich ndi dung caa POST request tir dang
JSON sang JavaScript object.

if (parsedData !'== undefined){
var flag = parsedData.format;
if (flag === undefined){flag = 0;}
var sheet = SS.getSheetByName(sheet_name);
var timezone = SpreadsheetApp.getActive().getSpreadsheetTimeZone();
var date_now = Utilities.formatDate(new Date(), timezone, "dd/MM"); // gets the
current date
var time_now = Utilities.formatDate(new Date(), timezone, "HH:mm:ss"); // gets the
current time
var valueO = parsedData.temperature;
var valuel = parsedData.pH;

var value2 = parsedData.tds;
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var value3 = parsedData.tss;

Kiém tra xem dit liéu dd dugc phén tich thanh cong hay khong.

flag: Kiém tra xem request c¢6 chira dinh dang dit liéu hay khong.

sheet: Bién dé tham chiéu dén sheet trong bang tinh Google.

timezone: Mui gio cua bang tinh.

date_now va time_now: Bién dé luu trit thoi gian va ngay hién tai.

value0, valuel, value2, value3: Bién dé luu trir cac gié tri dir liéu cam bién tir POST

request.

sheet.insertRows(2);
sheet.getRange('A2').setValue(date_now);
sheet.getRange('B2').setValue(time_now);
sheet.getRange('C2').setValue(value0);
sheet.getRange('D2").setValue(valuel);
sheet.getRange('E2").setValue(value2);
sheet.getRange('F2").setVValue(value3);

str = "Complete";

sheet.deleteRow(101);
SpreadsheetApp.flush();

sheet.insertRows(2): Chén mdt hang mai vao hang 2 cua bang tinh (trén cung).

Pit gia tri ciia cac 6 trong bang tinh vdi ngay, gio va cac gia tri cam bién tuong Gng.
str = "Complete";: Gan gia tri cho bién str, dugc tra vé cho thiét bi nhung sau khi
hoan thanh xur ly.

sheet.deleteRow(101): X6a hang thi 101 cua bang tinh (dé giit bang tinh ngan gon va
tranh 1am giam hiéu suat).

SpreadsheetApp.flush(): Lam cho tat ca thay doi dugc ghi vao bang tinh ngay lap tuc.
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return ContentService.createTextOutput(str);
} // endif (parsedData !== undefined)

else {
return ContentService.createTextOutput("Error! Request body empty or in incorrect

format.");

k
k

Tra vé gia tri str cho thiét bi nhung sau khi xtr Iy POST request.
Néu khong c6 dir li€u trong request hoac dir liéu khong ding dinh dang, tra vé mét
thong béo 16i.

Trong qua trinh 1ap trinh ta dung tinh ning chay thir va g 16i 1ap trinh néu c6 dén khi

hé thong bao “D4 bat dau qua trinh thyc thi” tirc 12 hé thdng da duoc hoan thién khong

c6 101 1énh va ta c6 thé tuy chon trién khai maoi.

¥ AppsScript ESP32v8 Trin khai ~ [©) &
® ™ +

% )

D Thevién +

® o +

@

Nhét ky thyc thi

Hinh 54 - Chay thir va gé 16i ldp trinh
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a¥ AppsScript  ESP32v8 m @ = 0

Qo ™ + B Chay E)G3ISI doPost v  Nhitky thyc thi Tuy chon trién khal mét
<35 |Lahes var sheet_id = “110_HSKRYDFhPLIaToeRTKNTGOOMDGNHOVE1BxwYdSNw" ; Quén Iy céc ity chon tridn khal
_ e = “Datalog”;
D Thuvién 4 3 var 55 « SpreadsheetApp.opendyld(sheet.1d) Kiém tra cac iy chon trién khal
Dichwy + on doPost(e) { R,

parsedData;

parsedData = JSON.parse(e.postData.contents);)
ch(f){re ice.cresteTextOutput(“Error in parsing request body: * + f.message);)

&

d){flag = 6;)

etByName( sheet_name) ;

p.getActive() .getSpreadsheetTineZone()
formatDate(new Date(), timezone, “dd/MM’); // gets

var valuel = parsedData.pH;
var valueZ = parsedData.tds

a
a
var valued = parsedData.tempersture;
a
var values = parsedData.tss: -

sheet. insertR

sheet.getRange( A
sheet.getRange (&

eteRow(181) ;
etapp. flush()

1ce.createTextoutput (str);
ndefined)

cresteTextOutput(“Error! Request body empty or in incorrect format.”):

Hinh 55 - Trién khai, tiry chon trién khai méi dang vmg dung, web

Khi da hoan thanh code cling nhu cai dat Key va Name Sheet hoan thanh, Iuu Script va
nhan vao nat Trién khai va chon trién khai méi. Trong cira s6 trién khai méi, nhip vao

Lua chon loai va chon Ung dung Web.

Tay chon trién khai mai

Chon logi @ Ciuhinh

ol aung md th man

g dyng web

T6i (nguyensyquocdungdz@gmail.com) | 3
.

40

Dy 4n néy clng 6 e ding ibm thy vién. Tim hiéu thém

Hinh 56 - Tuy chon ting dung web

Bay gio Google s& hién thi tuy chon dé dit mo ta va quyén han. Nhap bat cir diéu gi

vao trudng mo ta va dit tiy chon “Ai ¢ thé truy cap” thanh “Moi ngudi” va nhap vao
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trién khai. Sau 6 nhap vao Phé duyét quyén truy cap. Chon tai khoan Google ctia chling

ta tir ctra s6 yéu cau va nhap vao Cho phép khi duogc yéu cau.

Quin Iy céc tay chon trién khai

ESPI2@

Hinh 57 - Diing ID Script dd tao cho phén ldp trinh code ESP32

Diéu nay sé trién khai img dung web va s& cung cap cho chlng ta ID trién khai va URL
ung dung web. Sau do ta sao chép va luu lai nhitng dit liéu nay & mdt noi nao d6 hoac
ghi chu lai. Néu gip 16i Ung dung nay khong duoc xac minh trong qué trinh phé duyét,
nhip vao ning cao va nhip vao "Script_name" (khdng an toan) va cap phép dé duoc

su dung.

Hinh 58 - Cai dat WiFi va cdau hinh ID Google Script
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Code cho ESP32 lap trinh cau hinh Wifi va ID Script d trién khai cting theo d6 1a code
cac thuat toan cta cam bién va diéu kién khac. Sau d6 mo Bang tinh Google quan sat
tir 46 ta c6 thé thiy rang gia tri thu thap da truyén da dugc thém vao bang va st dung

deé luu trir hodc trich xuat dé€ lam cac tién ich md rdng khac.

ESP32v8 # [0 ¢ 0éluuvic Drive D 5 - © Chasé « «:
Tép Chinhsifa Xem Chén Binhdang Dirlidu Céngey Tiénichmdrdng Trd giop
QT & & & § W0% + & % O 0 wi adl - [-[2]+|B I = A % @ E-dvR-Ar- o B @ VvTE-I BIL I 8- & B
At - f Do
A & o o = r G " 1 K L " n o 3 a R s T
: [Date| Time |Temperaturs| pH | TOS | Tss Téng sé cua TDS Tdng sbé cua Temperature Téng sé ctia pH Téng sé cua TSS
1104 | 171851 3300 644 | oo | oo | .- . ) - @
3 1ma | rars 3300 642 | 000 | o000 |
+ 1ma | 171851 3300 643 0.00 0.00 ' - 2 r 80 - .
s T1ma | 171550 3300 641 | om0 | om - . ! _,IU 0 — -
s s | 171450 300 645 | 000 | 000 N 2
1104 | 17.13.45 3300 543 | 000 | 000 - — o e e eE i ssiisccososssan ]
& 104 | 171250 33.06 646 | 000 0.00 Pttt FaFata T Iiciiiiecrnnonssemnge | 00 300000 128838
? 1104 1711:48 3300 646 0.00 0.00 ~
0 oA | 171048 300 550 000 000 Téng 6 cla TDS Téng sb ciia Temperatura Téag sb ciia pH Téng <4 ciia Temperature
n T4 | 170949 3300 645 | 000 | 000
2 _1na| 170848 3300 65 | 000 | 000 &
13 Tma | 17078 33.00 641 | 000 | 000
104 | 170648 3300 649 | 000 | 000 o
1518 | 170547 B0 655 | 000 | 000 ¢
% 1104 | 170847 3300 665 | 000 | 000
104 | 17.0346 33.00 656 | 000 | 0.00
L 11704 17:02.46 3300 652 0.00 0.00
M| 170145 T 65 | 000 | 000
2 704 | 170045 3294 650 | om0 | oo
1104 | 1659.42 3284 553 | 000 | 000
1104 | 165843 3254 652 | 000 | 0.00
23 1104 1657 42 3288 661 0.00 0.00
2 1M | 165642 3288 657 | om0 | oo
25 1104 | 185541 3281 65 | 000 | o0
1104 | 16541 3275 662 | 000 | 000
1104 | 165342 3269 662 | 000 | 0.00
28 1104 165241 3256 665 0.00 0.00
2 1104 | 165141 3238 571 | om0 | oo
1 1108 | 165040 3219 715 | om0 | om
1104 | 1649.40 3219 07.07 | 3488 | 000
2 1104 | 164840 3281 669 | 000 | 000
33 1104 164739 3269 665 0.00 0.00
e 1104 | 164639 3256 663 | 000 | 000
ST YR EETYTE R war | non | am
+ = Datalog ~ !

Hinh 59 - Dir liéu truyén téi GoogleSheet
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3.3 THIET KE UNG DUNG & WEBSITE, PHAN TiCH DU LIEU TU PONG
3.3.1 Thiét ké Ung dung Apps Sheet

Sau khi truyén tai dir liéu thanh cong co thé giam sat dit liéu tai GoogSheet tuy nhién

dé tao su thoai mai, chuyén nghiép va tinh tng dung cao dén ngudi dung va tinh bao

mat dit liéu va phat tién cho nha diéu hanh thi AppSheet s& gitp chiing ta tao Ung dung

trén nén tang 10S va Android, Website.

E ESP32ve #r & &
Chinh siia

Tép

Xem

Q Tichdo & @ & T

D B (x- ©chese - o
Chén Binhdang Diliéu Céngcu Tiénichmdréng Tra gidp
wo% + | @ % o, 99 u B Ténknbisung A B E-Li-hF-Ar o @ @O YE-3I P X 31 &~ = ]
® macro

T4 .
. R B . ¥ Apps Script
L Dl e oy [ . ) Téng sé coa pH Téng sb cia TSS
z 5 nw 54 | ooo | om T30 ing dyng - @
s 4 | Tz 300 G4z | oo | 000
4 1oa | 7est 3300 643 000 000 “
5 1004 | 171580 300 641 | 000 | 000 " — &
& 1o | 171a%0 3300 54 | oo | om w
T e | riaes | mo co | ow | om 9
& 104 | 171250 3308 648 000 000 ¢ 000 300000 128836
s 1ma | 17aras 300 64 | 100 [ oo o
o [ 1d | 170ae 3300 650 | 000 0.00 Téng <4 ol Temperature
" 1104 | 170945 3300 B 45 [} 000
2 104 | 1706849 3300 656 0.00 0.00 &
13 1ba | mords | 3300 54 | oo | om
1 1oa | 1roses | 3son s | oo | om T
15 0 | 170547 | 3300 555 | oo | om0 'S
d 11704 | 170447 3300 685 000 000
7| 17036 | 300 650 | 000 | 000
L 104 | 170246 3300 652 000 000
19 104 | 170145 | 3300 G5 | oo | 000
= md | onds | w84 550 | oo | om
2 1104 | 165944 3294 653 oM 000
= 104 | 165843 | 3294 552 | oo | 000
= 1 | 16574z 288 661 | oou | om0
2 04 | 16seaz | 3208 657 | 000 | 000
= 1104 | 165541 3281 E56 (] 000
= 1104 | 1664a1 a7 Ge2 | oo | om0
= 4| essaz | wmes 562 | 0w | om
= 1104 | 165241 3256 685 0o 900
= 1104 | 16511 ] 671 | 000 | om
» T1d | 165040 219 715 | vou | om0
% A10d | 164940 219 0707 | 3468 | 000
= 14 | 164840 3281 58 | oo | om0
» o | earas | mes ces | oo | om
u T mam | wmw [ em [ ow | om —-
e | v e e v w er 1 nm T
+ = B

7 AppSheet

Hinh 60 - Khdi tao dé thiét Idp AppSheet tao Ung dung, Website

+ create

(® Recent

&, Shared withme

& Own

ed by me

& Templates

Q @ag

Recent (2) Apps Databases :::]
Name Tables Owner Last modified v
= BVU-385225417-24-03-01-2 1 me Mar 1. 2024
= EsPavE 1 me Mar 1. 2024
.

Hinh 61 - Chon Database cho AppSheet
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T BVU-GTCLN B ® B 2 5 ¢ A o

s Settings L Information 0 oo i
@ Information App Properties
=] € Theme & Brand . Temperature S e
u] Y <= i:::‘e”:n’::nm handie for app S5 Temperature m
Relationships O Temperature
+ Lagany Version 1.000115

Major and minor version number.

3856
o ~Bves Increment the majos version -
number when you make sigaificant
General changes to the app calumn
siructure )
o View type options
h — Short Description . .
el One sentence description of the. DESIGH BY — 30
9 (@ Performance application ,
o3 2 Offline mode Category -80
. Category forthe spplication System Apps N
Integrations
=) "
Function " .
o Targat function for the apglicanon  CuCation_and_Training -~
PRRSE AR
industry P PP
Target indusiry for the application 12CHN0IOGY N ECCC T,
y' 1=}
Description A . 4] 3] 8 ®© &
A0 (et B0 GIAD DUC VA DAO TAO pH ToS Tss oats Aversge Calendar Map
description of the application TRUONG DAI HOC BA RIA
VING TAU Preview app as @
Personal use only? @ nguyensyquocdungdz@gmail.com Apply
»
15 the app meant for personsl use
only, net for wark or in a group er View: Tempurature | Table: BYU

oroanization?

Hinh 62 - Giao dién thiét ké App va Website
e R

T AppSheet Q Search all ap @ “ i

Creat Templates
+ reste Recent (1) Apps Databases E

@ support
& e Name Status Owner Last modified ~

® Fricing
&, Shared with me .

BVU-QTCLN D
L eployed me Aprs, 2024 & slog

2 Ownedbyme

Bz Customers
I& Templates

Partners

Hinh 63 - Khoi tao App

T evu-QrCLN

Settings a Information 0 oo - 0 @
formation pp Properties
@ inf App P i
B @ Theme & Brand = @ pata Q ¢
Short Name.
~ B Data X =
. "B Unique (one-weed) handie forapp EVLFQTELN Time Date. Temparature o o8 s
Relationships
Version 1450 144/2024 300 sas 000 000 >
+ Legacy Major and minor versian number e
mzs0 /arz024 3308 648 o0 000 >
@ TVews
e ot e ToRae T/a/2020 3300 445 o0 000 >
General structure
Tosas ialz0zs 3300 049 00 00 >
o View type aptions
9 Short Deseription e e st 1 oo b o547 /2024 3300 455 aon 000 >
Localization One sertence description of the (=
2 sopbcation 10248 /ar2024 3300 652 as0 as0 >
@ Porfermance )
Cotego moras T/a/z02 3300 a58 000 000 >
{5} * Offline mode o gony System Apps -
tegury for the appication )
8 tntegrtions 105642 412024 3288 57 000 000 >
Functian Education_and_Traini . 165541 Wasz024 3281 856 000 000 >
Target function fo the agpication o
Tasn41 Tvarz024 238 o aso 080 >
Industry
Target incustry for e sppscation. TECNOIOgY - 15040 Ta/z0za kg 5 000 000 >
164940 1444/2024 320 4548000 3488 000 >
Deseription
1A VA DAO TA
A vebne (one paraeaph) L G AL A - arzoze 3260 865 ao0 a0 >
description af the sppicstion TRUUNG DAI HOC BA RIA VONG TAU
KHOA CONG NGHE - K¥ THUAT ! saam0 i smna 020 ” nn nnn -
) & & £ ® dh
Personal use anly? - Temperature e Tos s Aversge. Calencar =
I2 e ape mesnt for persanal use
any.nat for wark o In 3 grows or
orgmntzationt Preview app a3 @
@ nguyensyquocdungdz@gmail com Apply

Dot ep T /eposheet/data/BVU-385225417-24-03-01-3
e et ocaion ot ap e iew: Daa | T V0

Hinh 64 - Cai dat thong tin cho App
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7 sw-otcN B ® @ 2 <2 A o

s Setings Q. Theme&Brand 0D oo @ 0 @
@ information
g Ommesson (@ Customize the look and feel of yout app Learn more Qe
. ~Bow 5
. Time oate Temperature o Tos Tss
—— o S— - 1 e
o
+ Lagacy o
280 Tar202 3100 a8 000 000 B
- % views
e Primary coloe 20000000 movar  varzone 00 ass 000 a0 »
Goneral What caor 10 use n the a5
warfoce. 70648 Wa/2024 3300 649 .00 000 >
View type eptions
@ P nosar asz02 5300 685 a0 000 >
Localizaton B b e hitps://www.eppsheet com:443/fsim B
) gl . wozss 2026 3500 52 %0 000 >
@ Performance e m—
ot arz0ze
B | oo e otas 202 300 58 000 000
Launch ima w5642 2024 3288 657 000 000 B
o O integratons O s https://www.appsheet com443/fsim B
o oad o ervons. - - P 2028 28 e a0 000 >
° w4 a/202¢ 3238 an a0 000 >
w8040 warzoze 2w . a0 000 >
https://www appsheet com:443/fsim B
Baceczoundof your a50 4940 Tar2026 2w 4548000 80 000 >
war39 TvAr2024 260 665 000 000 »
F .
Header & Footer 0 o ® &
temoeatire s Avesge  Golendr
Show view name in header
- Previewapp o8 ©
@ nguyensyquocdungdz@gmail. com Assly

Show logo in header Y

View beta |

e 0V

Hinh 65 - Thiét ké Logo cho app

T svuorcin =]

Settings Q Data: Relationships 0 oo - i B
® informaton
- & | o
g ©Memessom = @ pats a ¢
-Bo .
. - Time. Date Temperature o o8 88
Relationehigs
w0 niaraze 1500 P aca a0 >
+ Legasy
o wiarzoze ssoe sa 000 a0 >
o -®ves
ngpan miarzoze 200 aas aca am >
Geners
momes | wamone ss00 o 00 a0 >
View type aptions
) o8y niaraaze 200 ass asa am »
Localization chfi 108
° nozes | o ss00 oz a0 a0 »
& Purfosmance Chart by Tempgture | o
s oaraozs 1200 sss asa a0 8!
@ % Offie mode. -
,
JER P— woear | o 3200 o5 a0 00 »
- ChanbypH 65541 472024 3281 656 0.00 000 »
° P niarzzs 2 on ace a0 >
View e
wse0 | mano 20 8 000 a0 »
wasag memoe 1w enasocn a0 a0 >
s araoze s2m ass 000 a0 >
chartby 155 y 6
ver S 06 Caender
Preview apo 03 O
@ nguyensyquoedungdz@gmail.com Agply

View Ot | Tabie: 6VU

Hinh 66 - Tao so do quan hé giita cac muc

Page 75



T sw-arcin B @ B8 = ¢ A
PR Q +  Tablersvy Viewdstasource @, @+ |
s Source: ESPING  Ousifier: Datiog  DataScurce google  Cobmns: 7
B
nae Tvee wev LsE?  FomaLe svom> EDiTaBLE? BEnURE Wia v
a*
# _Dawe Humber - O (m] = A OA oa oa =
4
- / Dae Date - o o - A A A A =
7 Time Time - m = = A A A =
Q
#  Temperature Decimal - 0 (] = A ® A @ A = A =
L
® £ pH Decimal - 0 (m] = A = A @ A =
%
a 2 108 Decimal - o O = a A = A = A = L
s s Decimal - o 0 - A @A [ A =
oo -
20 User sitings

2

Hinh 67 - Chon dang hién thi va bo loc dir li¢u

¥ svu-orcin 800 = ¢ A O:
g VewO AQ @ Temperature Showinpreiew 0 oo @ 50 B
P——

g et

o
. O
0| e
M derd, B
t s g
o2 Use s o s G
o Hom
® Average Newow.
e i o view e b n =] L] ::] & % a
2 Cakencar Sido . . g = :
°
] a o @
+
- e - made el mer o
o =
5 Tryltout
Chwst coomns
Whes cotamna o ekt E Temperture 3.
v o = 2 8 “
ass — - - - : :
Provew app s ©
Ot codors

e 000000000000 . @ ioinmpeAIgtiggaLEn

ed

Hinh 68 - Thiét ké hién thi data dang biéu do, tinh todn tri trung binh

7 svu-oran B ® 0 2 -« A ° H
5 VewO AQ @i TOS Show inpreview 0 oo @ 0 B
vaTioN + St e
SR AR U custor i for s cht 00000000000
g ¥ Temeutse L% = @ s Qi
. G
0 e sas = A
‘ o1
o ‘e
o Bom ﬂ
B muersce Ao
o @ comnax
5 wop
°
BN NAIGATIEN +  Display
]
o (=== + -

H
1]
@

!
il
322

Frovew 29933 ©
@ nquyensyquocdungdz@omail com
Benavior View 108 | Tathe B0

7 7

Hinh 69 - Thiét ké biéu do chi s6 va thoi gian
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Event A

Hinh 70 - Thiét ké tinh néing dinh vi khu vire

Add a new bot
SUBESTIONS FER AUTOMAATIN YOUR AFP WORKFLIW

al

+ e 3 notifcation meethly

4 Send anotification weekly

41 Send anotification dally

Hinh 71 - Thiét ldp Bot giti dit liéu dén email hang thdng, tudn, ngay

e AT Q8 2 A o
g TeeO Q + i Sendanotification H 0 o@ -0 B
B0 .
8 8 560 0 noveicaton = @ 1ss ¥ @ i
& oo B ] -
a R — - 188
+
Send a notification
@
B
e — -
°
®
o
= 6!
o - | '
Ads e

© nquyensyquocdungdz@gmailcor Al

1SS | T B0

Hinh 72 - Thiét ldp théng bdo dén email, iing dung, SMS VA tién ich mé réng Google
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Hinh 74 - Giao dién giam sat phién ban danh cho website bang tinh trung binh

Feedback for the app creator

o c4018 App|

Hinh 75 - Feedback bdo cdo tinh trang iing dung, website néu co 16i
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About the App

E mer L kmgmsuﬁvm
. rrm

GL\D

. TR o\Gmmncmm-\\\.\m-\L KHOA CONG NGHE - K¥ THUAT DO AN TOT NGHIEP BE TAL THIET KE VA LAP DAT MO HINH QU 4\m_-&ccn.hLLO\G\Lccxxoxma\cmu SAN Trinh 4§ do tao: Dai hoc H dio o
cu nq v Nginh: Cény

huit dita, dién tr Chuyén ngiah: Dibu Khién vA Ty déng hta Khéa hoc: 2020-2024 GVHD: Ths. Luw Hodng SVTH: Nguyéa 51 Quéc Ding - Dota Ding Khioa Lép: DH20TD Ba Ria Viing Tiu

Terms of Service for 'BVU-QTCLN'

The 2pp may utilize the input capabilities as wel as the Iocal storage capabilities of your device ot browser for normal ogeration. As You e the app, the app creator may receive potentially sensitive information including
« Your user email and user n:
« Information that identifies ﬂl d ¢ browser that you use, its locale, and timezone.
= Any actual information S ia the app.
« Information about your usage of the app and its features.

Please ensure that you trust the app creator nguyensyquocdungdz @ gmail.com.

App Creator's Terms of Service

The app creator has not defined custom tems of service for this app.

'BVU-QTCLN is implemented on the AppSheet platform. Users of this app are also subject to the terms of service of the AppSheet platform

Delete My Account

‘Warning: the action of del¢ting ¥our acoun is imeversible. This will ¥ delete your account as well as all associated apps and data. Once deleted, the apps and data are not recoverable

Hinh 76 - Pieu khoan dich vu va Chinh sdch bdo mdt

3.3.2 Thiét ké bao céo phan tich dir liéu Looker Studio

Looker Studio cung cip mot giao dién tryc quan dé xay dung cac bao cdo, truy van va
tryc quan hoa dir liéu mot cach linh hoat va dap img nhu ciu phan tich dir li€u trong
linh vuc nudi trong thity san. N6 giup ngudi dung hiéu rd hon vé chét luong nude, moi
truong nudi trong va cac chi sé quan trong khac dé ra quyét dinh théng minh hon.

Véi quan tric chat luong nudc nudi trong thuy san, Looker Studio cho phép cac nhém
nghién ctru va quan 1y d& dang tao cac dashboard visualize thong tin quan trong nhat
dé theo doi va danh gia méi truong nudi trong.

Loi ich ciia Looker Studio trong hé théng quan tric chat luong nudc nudi trong thuy
san bao gom:

Két ndi nhiéu ngudn dit liéu: Co6 thé ddng bo nhiéu ngudn dit liéu khac nhau nhu cac
cam bién do chat luong nudc, dit liéu thoi tiét, dit liéu vé luu lugng nude va cac thong
s6 khac.

Khong gidi han dir liéu: Khong gidi han $6 lugng dit liéu dugc thu thap va hién thj trén
cac bao cao va dashboard. Cac chi s6 quan trong c6 thé dugc theo ddi mot cach toan

dién va chi tiét.
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Mién phi: Looker Studio cung cip ban mién phi, gitp tiét kiém chi phi cho viéc quan
1y va phan tich dit liéu trong hé théng quan tric chat luong nudc.

Tai nguyén truc tuyén mién phi: Cung cap tai liéu va khoa hoc truc tuyén mién phi dé
hd tro ngudi dung hiéu 16 va sir dung hiéu qua Looker Studio trong méi truong nudi
trong thay san.

Dé dang sir dung: Giao dién nguoi dung truc quan va dé stir dung giup cac nha quan ly
va nghién ctru dé dang truy cp va phan tich dir liéu mot cach nhanh chong va hiéu qua.
Tich hop véi cac cong cu khac: Looker Studio c6 thé tich hop véi cac hé théng quan 1y
trang trai, hé thong giam sat moi truong va cac cong cu khac dé tang tinh linh hoat va

tinh toan dién cua giai phap quan trac.

Tong quan Looker Studio - Giao dién trang chii Looker Studio

b Looker Studio Q_ Search Lool 2] o

Name Owned by soyore  + Last cpened by me =

a Roaty Trg Goagie Ags Overview Repart

) (Sarphe] Search Pacformance Overvew
B Capy o [Sample| Google Ats Searvh Auction Insights

Pl [Sanphe] Googe Ads Searth Auven nuights

Hinh 77 - Phan tich mo ta chirc nang cua LookerStudio

1. Tao mot bao cdo méi

2. Tim kiém nhanh file bao céo

3. Tab loai tap tin: ban co thé chuyén doi giira cic bao cdo, ngudn dit lidu va
trinh kham pha

4. Luwa chon:
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o Giap do hoac feedback
o Cai dat nguoi dung
o Truy cap nhanh céc san pham khac ciia Google

5. Loc nhanh cac tép: xem gén day, file duoc chia sé voi ban, file do ban tao,
thung rac

6. Tao bao cdo Looker Studio nhanh voi template c6 san hoic tao nhanh mot
béo cao trong ban tuy bién

7. Danh sach bao cao Looker Studio ban da tao

Giao dién trang tao bao cao Looker Studio
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Hinh 78 - Phdn tich chitc nang giao dién thiét ké bdo cdo phdn tich dir liéu
1. Logo, ban co thé nhan vao dé tro lai trang chu Looker Studio
2. Thanh menu: nhiéu chtic ning ban ciing c6 thé truy cap nhanh tai day
3. Tu trai qua phai:

o Lam moi dir liéu
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o Chia sé bao cao

o Xem trude bao cao

o Nhan giup d6 tor Google hoac feedback

o Truy cap nhanh cac san pham khéc cta Google
o Quan ly tai khoan

Quan ly trang bdo céo

Lua chon ché do: hoan tac hodc lam lai

Thém biéu db vao bao céo cia ban

Thém trinh diéu khién tuong tac (luya chon thoi gian hién thi dir liéu, bod

loc..)

. Thém chit, v& duong 1a hinh khoi vao bao céo
. Thém ngudn dir liéu vao bao cio

10.
11.
12.
13.
14.

M& bang chu dé va bd cuc

Chinh stra loai biéu do

Chon mdt biéu dd dé hién thi bang thudc tinh cho biéu dd do.

Cau hinh cac thudc tinh dit lidu cua biéu d6 dugce chon

Céac trudng c6 sin. Ban co thé kéo thir nguyén va sé liéu vao bang

thuoc tinh dir liéu.
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Chon dir liéu tir Google Sheet vao Looker Studio
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Hinh 79 - Chon nguén dir liéu cho LookerStudio
1. Chon mdot ngudn dir 1iéu mudn két ndi vao bao cao Looker Studio

2. Nhén vao nat “Add” dé thém di liéu
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« BAO CAO KET QUA QUAN TRAC CHAT LUGNG NUGC (Hang ngay)
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Hinh 81 - Thiét lap s6 liéu phdn tich, dang, kiéu hién thi, mau sdc, kich thudc...
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& BAO CAOKET QUA QUAN TRAC CHAT LUGNG NUGC (Héng ngay)
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CHUONG 4 KET QUA NGHIEN CUU

4.1 DU LIEU QUAN TRAC CHAT LUGNG NUGC

Dit liéu quan tric chat luong nudc dong vai tro cuc ky quan trong trong viée danh gia
va quan 1y moi trudng nudi trdng thuy san. M6 hinh quan tric chét luong nude duoc
xay dyng va hoan thién sau qua trinh nghién ctru 1a két qua cta su két hop giita cac
phuong phap quan sét truyén théng va cong nghé mai, nham muc dich cung cap thong
tin dang tin cdy va day du vé cac chi tiéu chét luong nudec.

Trong phén trén ctia b4o c4o nghién ctru ndy, nhém tap trung vao viéc trinh bay mo
hinh quan tric chat lugng nudc da duogc phat trién va ap dung trong moi truong nudi
trong thity san. Dau tién, nhom s& trinh bay vé phuong phap thu thap dir liéu, bao gdbm
cac thong sd duoc do ludng va cac thiét bi sir dung dé thyc hién quan tric. Tiép theo,
nhom s& mo ta qué trinh xu 1y va phén tich dir lidu dé thu dugc céac chi sd chat luong
nude cu thé.

Sau khi mo ta vé phuong phap va quy trinh quan trac, nhom s& trinh bay két qua cia
mo hinh quan tric, bao gdm cac thong tin cu thé vé cac chi tiéu chat luong nude da do
va danh gia. Phan nay ciing s& bao gom so sanh két qua quan tric véi cac tiéu chuan va
ngudng quan trong dé dénh gia muirc d6 an toan va phu hop cho méi truong nudi trong
thuy san.

Cubi cung, nhdm s& danh gia va phan tich do chinh xac va déng tin cdy ciia mo hinh
quan tric, cung voi nhimg han ché va khuyén nghi dé cai thién trong tuong lai. Piéu
nay s& gitp cung cap co sé khoa hoc vimg chic cho viée quan 1y va bao vé mdi truong
nudi trong thay san, dong thoi dam bao su phat trién bén viing ctia nganh cong nghiép
nay.

Duéi day 1a QR truy cap tai Ung dung hoic truc tiép giam sat bang Website.
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Hinh 85 — Khung canh va toa do khu vuc do lcfy mau
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i 86 - Dir lieu thu thap dwoc tai thuc dia |

= @ svwe-arcn - D0i véi nhiét 49 nurdc: Nhiét d sinh trurdng tir 21 - 32C, thich hgp nhat tir 28 - 30C,
s6ng durge tir 10 - 42C, bj céng & 12C, bj chét toan bd & 7C.
Data . Nhiét @8 sinh san thich hgp tir 25 - 280C.
Time oate Temperature oM oS 1SS - Ddi véi dd pH cda nuédc: Ca Chim thich hgp vai dd pH tir 5,6 - 7,5, wra sdng & viing

3369 728 954779 0.00 nuéc hoi chua.

. D6i véi d6 man: Ca Chim séng binh thuréng & d man 5 - 10%., séng dugc 10 gidr & d5
man 15%e.. Nudi trong nurdc o cd Chim ¢6 sire chiu lanh va sirc dé khdng bénh cao
hon nudi trong nuée ngot.

Nhiét 48 nuréc khdng chi phu thude vao nhiét d6 khéng khi ma con do nhiéu yéu té khac
nhuw vi @6 dia Iy, déng hdi luru, dd sdu cha bién va mua trong ndm.

Do dé&m héa hoc, 8 pH ctia nuréc bién bi giéi han trong khodng 7,5 té&i 8,4. Van téc m
thanh trong nuwé'c bién 13 khodng 1.500 m=s-1 va dao déng theo nhiét dé cha nudc

cung ap suat.

Cac mirc ham lugng mudi dugec USGS Hoa Ky sir dung dé phan loai nuée man thanh }
ba thé loai. Nuée hoi mén chira mudi trong pham vi1.000 té&i 3.000 ppm (1 t&i 3 ppt).
Nuére mén vira phdi chira khodng 3.000 t&i 10.000 ppm (3 t&i 10 ppt). Nude man
nhiéu chira khoang 10.000 t&i 35.000 ppm (10 t&i 35 ppt) mudi.

C4 Chim Trang C4 Chém

Hinh 87 - So sdnh déi chiéu dir liéu thuc té va tiéu chudn vt nudi

Sau khi do dat tai nhiéu khu vuc cho thiy chi sé chénh 1éch +-3-5% va khu vuc do du
tiéu chuan dé loai C4 Chim Tréng dugc nuoi tai khu vuc hoan toan phu hop dé sinh
song, tuy nhién can thém nhiéu tiéu chuan khac dé xac dinh chuan, va phai gidm sat

lién tuc vi moi trudng nudi trong thity san co thé bi thay d6i do diéu kién moi trudng
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hoic cac yéu t6 khac.
4.2UU PIEM VA NHUOC PIEM CUA MO HINH
4.2.1 Uu diém

MBS hinh c6 thé do va léy mau lién tuc, hodc do theo chu ky cho két qua chinh
X&c.

Piéu khién ty dong hé thong bom, hodc mdy thdi oxi hodc cac may moc khac.
Nhan thong bao phan tich tu dong qua di¢n thoai béng ung dung, email, sms v.v.
Mién phi Clound Sever luu trit dit lidu.

D0 bao mat cao vi khong chia s€ dir 1i¢u cho bén thur 3

Ché d6 phan tich dit liéu da dang

Str dung da dang tai nguyén h¢ sinh thai Google

Kich thuéc mach nhé gon.

QR quét cai dat app va website nhanh chong

App BVU - QTCLN Website BVU - QTCLN

4.2.2 Nhuoc diém

Chua du cac chi sd thu thap day du théng tin dé dua ra ti 1& du doan chinh xéac
cao hon (khic phuc ¢ hudng phat trién thém)

Chua diéu khién hé théng diéu khién tu dong bang Gmg dung hodc website (khic
phuc & hudng phat trién thém)

Két ciu board mach tuy van dugc dua vao khung nhung van roi rac (khic phuc
sir dung ban thiét ké PCB d3 1am thanh mot khéi Board mach hoan chinh)

Cau hinh Wifi can nguoi 1ap trinh cai dat

Tién ich mé rong nhu song 4G, Lora va can thi¢p vao hé théng cdu hinh nuéi

trong (khac phuc & huéng phat trién thém)
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CHUONG 5 PE XUAT CAI TIEN VA PHAT TRIEN

5.1CAI TIEN PHAN CUNG

Thiét ké mach PCB tich hop cac linh kién lai lam mot, md rong cac cong két nbi

cho phép két n61 voi nhiéu cdm bién va bom hon.

Hinh 88 — Mach PCB mé réng chin két noi

St dung cac cam bién phu hop véi tiéu chuan: QCVN 02-19:2014/BNNPTNT
- Quy chuan Viét Nam vé chét luong nudc nudi trong thiy san, duoc Bo Nong
nghiép va Phat trién néng thén ban hanh.
Thiét ké ta dién c6 thé chiu duoc cac diéu kién 1am viéc khic nghiét
Tich hop thém cac module mé rong phi hop vé6i didu kién noi lap dat, VD:

o MBbi truong cong nghiép, md hinh ¢ dinh s& sir dung chuan WiFi

o Néu mé hinh di dong, khong ¢ dinh mot chd sé sir dung module 4G

o Néu méi trudng noi soéng yéu sé& sir dung module Lora.

¢
Thém céc thiét bi nhu chudng bao, quat, may suc oxi,...(tuy theo loai thuy san
nudi trong)

Thém board ESP32 dung giao tiép SPI trong trudng hop mé rong mé hinh.
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Thém hé thdng diéu hoa cac chi sb trong truong hop céac chi sb vugt mic ngudng
cho phép.
Nap code cho ESP32 tir xa thong qua giao tiép UART.

UART 1 UART 2

Hinh 89 — Giao tiép UART

5.2 CAI TIEN PHAN MEM

Cai tién app thém nhiéu tinh niang nhu:

Diéu chinh thong sd nhu bt bom, cai dit thoi gian tu bom, gidi han ngudng cia
cac cam bién, nguong chi sb canh bao hoic tu dong can thi¢p xu i van dé theo
chi s0 cai dt trudc.

Al & Bot hd tro giup nguoi dung dé dang tra ctru thong tin va tiép can hd tro
nguoi dung hon.

Thém tinh nang quan li sao luu va lam sach dir liéu tu dong.

Thém thuét toan diéu chinh moi truong nudc, nhap dir liéu vat nuoi.

Cai tién code thém nhiéu tinh ning nhu:

Linh hoat chuyén d6i cach thirc két néi ESP32 véi mang bao gom: WiFi, 4G,
Lora.

Thay d6i mang WiFi két ndi str dung dia chi IP cuc bo dé truy cap, thay doi bién.

Thém tinh ning hiéu chinh tay cho cam bién.
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- Thém tinh ning quét phim dé tiét kiém s6 chan GPIO.
- Sitr dung phuong thirc giao tiép SPI dé giao tiép véi nhiéu board ESP32 khac

nham mé rdng mo hinh.

Master Slave

Hinh 90 — Giao tiép SPI
- So sanh chi sb va diéu khién cac thiét bi nham can bf?lng lai cac chi sb vuot
ngudng cho phép trong nudi trong.
5.3 HUONG PHAT TRIEN DE TAI
- Thu nho md hinh hon dé tiét kiém khong gian, d& dang di chuyén.

- St dung ning luong mat trdi va pin dé duy tri mach.

Hinh 91 — Pin nang lwong mat troi

- Tich hop nhiéu cong nghé két ndi giao tiép cho phép vi xur Iy linh hoat chuyén

d6i trong truong hop mot giao tiép xdy ra van dé.
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Trong truong hop mé rong dé tai can st dung nhiéu Board ESP32, sir dung

phuong thire giao tiép SPI theo md hinh master-slave.

Master ‘
A
4
Slave ‘ Slave ‘ Slave
Master Slave 1

Slave 2

Hinh 92 — M6 hinh Master - Slave
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PHAN KET LUAN
Trong nghién ctru ndy, nhoém da tap trung vao thiét ké va lap dit mo hinh quan tric chat
luong nude nudi trong thiy san, mot phan quan trong trong viéc quan Iy va diéu chinh
moi truong sdng cho cac loai thiy san. Qua qua trinh nghién ctru va thyc hién, nhém
da dat duoc mot s két qua quan trong va c6 y nghia sau:
Hiéu biét siu sic vé yéu ciu chit lwong nwéc cho nudi trong thity san: Dé thiét ké
mot hé théng quan tric hiéu qua, nhom da phai nim vitng nhimg yéu cau co ban va tién
tién nhat cta cac loai thuy san ma hé théng nay nham dén. Diéu nay da doi hoi sy hiéu
biét sau rong vé yéu t6 nhu oxy hoa tan, pH, nhiét dg, va cac chat dinh dudng khac.
Thiét ké m6 hinh quan tric linh hoat va hiéu qua: Nhom da phat trién mot mo hinh
quan tric linh hoat, c6 kha niang dap timg voi nhiéu loai hd thity san khac nhau. M6 hinh
nay khong chi dam bao tinh hiéu qua vé mit chi phi ma con dam bao do tin cdy va chinh
xac trong viéc thu thap dir ligu.
Ap dung cong nghé tién tién: D¢ dat dugc sy chinh xac va do tin cay cao, nhom da
tich hop cac cam bién va thiét bi quan tric tién tién nhat vao hé théng ctia minh. Sy sir
dung cac cong nghé nhu IoT (Internet of Things) va cac hé théng thong minh di giup
nhom t6i wu hoa qua trinh quan trac va thu thap dir lidu.
Cai thién quan ly va khai thac tai nguyén nwéc: Bing cach cung cp thong tin chinh
xéac va kip thoi vé chat luong nude, mé hinh quan tric ndy co thé hd trg quan 1y hiéu
qua hon cac hoat dong nudi trong thiy san. Piéu ndy c6 thé giup ting cuong nang suat
va giam thiéu cac rui ro ma nudc san xuat thuy san phai d6i mit.
Tiém niing mé& rong va phat trién: Mo hinh quan trac chat luong nudc ma nhom da
thiét ké khong chi ding lai & mic do nghién ciru va thi nghiém ma con co tiém ning
mo rong va ap dung rong rai trong cac tmg dung thuc té. Viéc két hop véi cac hé thong
quan 1y thong minh c6 thé tao ra mot hé thong toan dién va tién tién hon.
Nhu ciu va tiém ning trong nganh: Trong bdi canh thi trudng ngdy cang ting cuong
su chtl trong vao ngudn gbc va chét lwong san pham thity san, mé hinh quan tric chat

luong nude tré thanh mot cong cu quan trong dé dam bao tuan thi cac quy dinh vé an
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toan thuc phém va bao v€ moi truong. Diéu nay tao ra mot co hoi 16n cho viéc ap dung
va phat trién mé hinh nay trong cac doanh nghiép nuéi trong thity san.

Thach thirc va hwéng phat trién trong twong lai: Mic du di dat duoc nhitng thanh
tuu dang ké, nhung con nhiéu thach thirc dit ra trudc mo hinh quan tric chét lugng
nuéc, bao gom viéce tdi wu hoa hé thdng quan tric, tich hop dir liéu va phan tich thong
tin, cling nhu ting cuong kha ning du bao va phan tng nhanh chéng d6i véi bién dong
moi trudng. Hudng phat trién trong twong lai can tap trung vao viée nghién ciru va ap
dung cac cong ngh¢ mdi nhu tri tu€ nhan tao, hoc may, va tri tué bén ving dé nang cao
hiéu suat va su linh hoat ctia hé théng.

TAm quan trong ciia viéc chia sé kién thirc va hop tac: Cudi cung, viéc chia sé kién
thire va hop tac giita cic nha nghién ctru, doanh nghiép, va co quan chinh phu 13 yéu t6
quan trong dé thiic day sy phat trién cia mé hinh quan tric chat lugng nude. Nhém hy
vong rang két qua tir nghién ctru nay s& duoc chia sé rong rdi va ap dung trong cac du
an thuc té, dong gop vao viéc ning cao hiéu qua san xuit va bao vé moi trudng trong
nganh nuoi trong thily san.

Tong két lai, qua nghién ctru nay, nhom da dat dugc mot sd thanh tyu dang ké trong
viéc phat trién mot mo hinh quan trac chat luong nude nudi trong thity san. Hy vong
rang cong trinh ctia nhdm s& déng gop vao viée nang cao hidu qua san xuat trong nganh
nudi trong thuy san ciing nhu bao vé mdi trudng va tai nguyén nude.

M6 hinh quan tric chét luong nudc nudi trong thily san khong chi 1a mot cong cu quan
trong trong viéc quan 1y va t6i wu héa qué trinh san xudt, ma con 13 mot phan quan
trong ctia nd luc bao vé tai nguyén va moi truong nude. NhAm tin rang viéc ap dung va
phat trién moé hinh nay s& dem lai nhiéu lgi ich cho ca nganh nuéi trong thily san va xa

hoi néi chung.
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0T Design Pro
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Arduino IDE

Wikipedia: GoogleSheet, Appsheet, Looker Studio.

DFrobot.com

5204/QD-BNN-TCTS 2014 Du an Quan tric méi trudng phuc vy nudi trong thuy

san
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