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Phiéu giao d@ tai
NHIEM VU PO AN TOT NGHIEP

Ho va tén sinh vién 1: Ho va tén sinh vién 2:

Nguyén Si Qudc Diing DPoan Dang Khoa

MSSV: 20036030 MSSV: 20034796

Lép: DH20TD Lép: DH20TD

Chuyén nganh: Piéu khién va tw dong Chuyén nganh: Piéu khién va tw dong
hoa hoa

H¢ dao tao: Pai hgc chinh quy H¢ dao tao: Pai hgc chinh quy

Khoa hoc: 2020 — 2024 Khoa hoc: 2020 — 2024

|. Tén de tai:
“THIET KE VA LAP DPAT MO HINH QUAN TRAC CHAT LUQNG NUGC NUOI
TRONG THUY SAN”
I1.Nhiém vu
1. Céc sd liéu ban dau
- Kich thudc mo hinh: Khung 300x400x300, Hop mach 200x200x100
- Mach Vietduino Wifi BLE ESP32
- Cam bién do pH DFRobot
- Cam bién do do duc ctia nudc DFRobot
- Cam bién tong chét ran hoa tan DFRobot
- Cam bién nhiét 40 MKE-S15 DS18B20
- Cam Bién Siéu Am Ultrasonic HC-SR04
- Man hinh OLED 1.3 inch giao tiép I12C, LCD16x2

- Nt nhan



2. Noi dung thyc hi¢n

- Tim hiéu nghién ctu, thiét ké két ciu, cAu tric phan cimg mé hinh

- Tim hiéu cam bién, man hinh thuat toan va phuong thirc két ndi

- Tim hiéu thuat toan, phuong thirc truyén tai dit liéu 1én GoogleSheets
- Tim hiéu phuong thuc lap trinh, thiét ké giao dién Gmg dung, website
- Tim hiéu cé4c tinh nang mo rong, tién ich mo rong, tri tué nhan tao Al
- Lép dat, gia cong phan cimg, 1ap trinh thir nghiém, thiét ké tmg dung, website
- Viét bao cao dd an, bao cdo dé tai tot nghiép

I1l.  Thong tin giao dé tai

Giang vién huéng dan: ThS. Luu Hoang

- Ngay giao nhiém vu: 15/01/2024

- Ngay hoan thanh nhiém vu: 30/05/2024

Ba Ria - Viing Tau, ngay 06 thang 06 nam 2024

GIANG VIEN HUONG DAN SINH VIEN THU'C HIEN
(Ky va ghi ro ho tén) (Ky va ghi ro ho tén)
ThS. Luu Hoang Nguyén Si Quéc Diing DPoan Dang Khoa
TRUOGNG KHOA

(Ky va ghi 10 ho tén)



LICH TRINH THU'C HIEN PO AN

Pé tai: “THIET KE VA LAP PAT MO HINH QUAN TRAC CHAT LUONG

NUGOC NUOI TRONG THUY SAN”

Thoi gian

Noi dung

Xac nhan cia

GVHD

15/01 — 16/01/2024

bang ki va nop ké hoach thuc hién do an

t6t nghiép

17/01 — 20/02/2024

Tim hi€u, nghién ctru vé thiét ké két cau

khung, mach dién can thuc hién

21/02 — 10/02/2024

Lén ké hoach tinh toan chi phi

Thuc hi¢n ddt mua va gia cong cac linh

kién

11/02 — 14/02/2024

Thir nghiém linh kién, 1én so do thuét

toan, lip ghép md hinh va thir nghiém

15/02 — 20/02/2024

Lap trinh chuong trinh thu thap, gidm sat

va truyén tai dit liéu Ién GoogleSheets

21/02 — 10/03/2024

Lap trinh va thiét ké tmg dung, website

11/03 — 20/03/2024

Lap trinh va thiét ké tién ich va tinh ning

mo rong

21/03 — 31/03/2024

Lap trinh cac phuong thirc canh bao va

lién két cai dat ing dung, truy cap web




Chay thtr nghiém, ra soat 1i, chinh stra

chuong trinh va phan cing

01/04 — 13/04/2024

Hoan chinh mo6 hinh

Viét bao cao

14/04 — 30/05/2024

Hoan chinh luan van

Nop béo cao




NHAN XET CUA GIANG VIEN HUONG DAN

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

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

Ba Ria Viing Tau, ngay 06 thang 06 nam 2024
Giiang vién huéng din

(Ky va ghi 10 ho tén)



NHAN XET CUA GIANG VIEN PHAN BIEN

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

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

Ba Ria Viing Tau, ngay 06 thang 06 nam 2024
Giang vién phan bién

(Ky va ghi 10 ho tén)



LOI CAM POAN

Db an tot nghiép duoc thuc hién boi sinh vién Nguyén Si Qudc Diing, Poan Ping
Khoa 16p DH20TD, chuyén nganh Diéu khién va Tu dong héa sinh vién truong Pai
hoc Ba Ria Viing Tau cam doan rang d6 an t6t nghiép dé tai "Thiét Ké Va Lip Dit
M6 Hinh Quan Tric Chat Lwgng Nuéce Nudi Trong Thity San" 13 cong trinh thyc
hién cta riéng ciia nhoém dudi sy huéng dan cua thay ThS. Luu Hoang khoa K§ thuat
— Cong nghé, tat ca cac thong tin, dir li¢u va tai liéu duoc sir dung trong dd an nay déu
duoc trich dan day du va chinh xac tir cac nguon tham khao duoc ghi chi trong phan
tai liéu tham khao. Cam doan rang do 4n nay 1a san pham cta cong stic va kién thirc ca
nhan ctia nhom, va khong sao chép hodc sir dung tai lidu tir ngudn khac ma khéng duoc
ghi cha.

Nhom chiu trach nhiém hoan toan vé néi dung va y kién cua dd an nay, va san
sang chiu trach nhiém trudc cic co quan chirc ning néu c6 bat ky vi pham nao lién quan
dén quy dinh ciia truong hodc phéap luat va khong vi pham bat ky nguyén tic gian lan
nao. Trén tinh than cua sy trung thuc va trach nhiém, nhém ching em cam doan réng

tat ca nhimg gi dugc néu trén 1a dung va chan thanh.
Ba Ria Viing Tau, ngay 06, thang 06, nam 2024

Sinh vién thuc hién

(Ky va ghi 3 ho tén)

Nguyén Si Quéc Diing Poan Pang Khoa



LOI CAM ON
Loi dau tién, em xin guri 101 tri n sdu sic va long biét on chan thanh dén toan thé
cac Thﬁy Co da tan tam, tan luc day do va truyén dat kién thuc, k¥ nang cho em trong
sudt qua trinh hoc tap tai Truong Pai Hoc Ba Ria - Viing Tau. Nhiing kién thtc quy
bau va su diu dit tan tinh cta cac Thay C6 khong chi gitip em truong thanh vé mit hoc
thuat ma con rén luyén cho em nhiéu k¥ ning séng can thiét, gop phan dinh hinh nhan

cach va sy nghiép tuong lai cia em.

Pic biét, em xin gui 10i cam on dic biét dén cac Thay C6 ciia Khoa K§ Thuat —
Cong Nghé. Su nhiét tinh huéng dan, sy quan tim chim soc va nhimng 16i khuyén quy
bau tir cac Thay C6 da gitip em vuot qua nhiéu kho khin trong qua trinh hoc tap va thuc
hién d6 an. Em ciing xin bay t6 1ong biét on chan thanh dén Thay ThS. Luu Hoang,
ngudi da tan tinh hudng dan, giup d& va truyén cam hing cho em trong sudt qua trinh
thuc hién dé tai tét nghiép. Su hd tro nhiét tinh va nhitng chi din quy bau cua Thay da

gitp em hoan thanh dé tai mot cach sudn sé va dat duoc nhimng két qua tét dep.

Cubi cung, em xin kinh chic Ban Giam hiéu, cac Thﬁy C6 cua Truong Pai Hoc
Ba Ria - Viing Tau, va ddc bi¢t 1a cac Thﬁy C6 cua Khoa K¥ Thuat — Cong Ngh¢ that
nhiéu sirc khoe, hanh phuc va thanh cong trong su nghiép gido duc. Em mong rang cac
Thay Cb sé tiép tuc gilt viing niém tin, long nhiét huyét va tinh yéu nghé dé tiép tuc
thuc hién sir ménh cao quy ctia minh, truyén lra dam mé va tri thirc cho cac thé hé sinh

vién tiép theo.

Khoa Ky thuat — Cong nghé
Chuyén nganh: Piéu khién va Ty dong hoa
Po6 an tot nghiép
Ba Ria Viing Tau, ngay 06 thang 06 nam 2024

Nhom xin chan thanh cam on!
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DANH MUC VIET TAT

Tén viét tit

Tén day du

Chu thich

Do luong do acid hodc bazo cia mot dung dich hoac

pH Potenz Hydrogen
nuoc
_ ) Do luong téng lwong chit rin tan trong nudc, bao
TDS Total Dissolved Solids | , . ,
gom cac khoang chat, mudi va céac chat hiru co khac)
Po luong tong luong chét ran khong tan trong nudc,
Total Suspended L .
TSS ) thuong duoc hién thi dudi dang cac hat lo ltrng trong
Solids
nuoc
Tem Temperature (nhiét d¢) | Bo luong nhiét do trong moi trrdng nudc
[oT (Internet of Things) nghia 1a Internet van vat.
Mot hé théng cac thiét bi tinh toan, may méc co khi
loT Internet of Things | va k¥ thuat s6 hodc con ngudi ¢ lién quan véi nhau
va kha nang truyén dir liéu qua mang ma khong yéu
cdu sy twong tic gitta con ngudi voi may tinh.
(Service Set Identifier) 12 mdt con trd (pointer) to1
_ _ o mot chudi ky tu khong thay do6i (const char*), va gan
ssid (Service Set Identifier) | o
gia tri 1a "tén Wifi truy cap". Pay la tén ciia mang
Wifi ma thiét bi s& két ni dén.
Universal Bo truyén nhan dit liéu ndi tiép bat dong b, day 1a
UART Asynchronous mot trong nhimg giao thirc truyén thong gitra thiét b
Receiver-Transmitter | véi thiét bj dugc sir dung nhiéu nhat.
_ ] B giao dién ngoai vi ndi tiép, la mot giao dién
Serial Peripheral . . .
SPI truyén thong dong bo dugc stir dung dé giao tiép gitra

Interface

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

1. Ly do chon dé tai Iam d6 &n
Muc tiéu va Loi ich cia Dé tai

Pé tai "Thiét Ké va Lap Piat Mé Hinh Quan Tric Chat Lwong Nuwéce Nudi
Trong Thity San" 1a mot dé tai c6 tinh cAp thiét, mang lai nhiéu loi ich quan trong cho
nganh nudi trong thity san. Thyc hién dé tai nay khong chi dap ing nhu cu ctia nganh
ma con dong gdp quan trong vé mat khoa hoc, k¥ thuat va xa hoi trong viéc tng dung
cong ngh¢ k¥ thuat dién va di¢n tir.
TAm quan trong ciia Quan Iy Chét lwong Nwdée trong Nudi trong Thity san
Quan 1y chat luong nudc dong vai tro quan trong trong viéc phat trién cua thily san.
Quan trac chat luong nudc gitip theo doi va kiém soat cac yéu to nhu pH, oxy hoa tan,
nhiét 46, 6 min va cac cht 6 nhidm khac, tir 46 dam bao mdi truong nudi trong thuy
san lanh manh.
Loi ich ctia Md hinh Quan tric Chat lwong Nuéc
Ting hiéu suit san xuat: Hiéu rd chat luong nudc gitp ngudi nudi du doan va tng
phé véi nhitng bién dong tiéu cuc, t6i vu hoa diéu kién moi trudng cho su phat trién
cua thuy san, tir d6 tang cuong kha nang sinh trudng va giam ty I¢ tir vong.
Bio vé méi treong: Quan trac chat luong nudc gitp gidm nguy co 6 nhiém moi trudng
nuée do nude thai tir hé thdng nudi trong thuy san, duy tri su cin bang sinh thai va bao
v¢ da dang sinh hoc.
Pap wng yéu cau phap 1y: Nhiéu quéc gia va té chirc qudc té dit ra cac tiéu chuin
chat luong nudc dé bao vé ngudn loi thity san va dam bao an toan thuc pham. Thiét ké
va lap dat mo hinh quan tric s& gitip ngudi nudi tudn thu cac quy dinh nay.
Cung cap dir liéu quan tric: Mo hinh c6 thé cung cap dit liéu quan tric lién tuc hodc
theo chu ky tiy theo mong mudn cta nguoi dung, 13 ngudn thong tin quan trong dé
nghién ctru va phat trién trong linh vuc nudi trong thuy san.

Du bo va ngin chin dich bénh: Theo ddi chat lugng nude c6 thé gitp ngin chin su
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lay lan ctia cic bénh tat trong hé thdng nudi trong thuy san, thong qua viéc nhan biét
sém cac bién dong khong binh thudng c6 thé anh hudng dén sirc khoe cua thity san.
Ung dung Cong nghé Méi va Phat trién Bén virng

Viéc thiét ké mo hinh quan tric chat luong nudce st dung cac cong nghé hién dai, ap
dung nhting tién bo khoa hoc va ky thuat moi nhat trong linh vyc cam bién, thu thap dir
lidu va xir 1y thong tin. Du 4n con c6 thé dong godp dir liéu quan trac chi tiét va lién tuc,
cung cAp ngudn tai nguyén quy gia cho cac nghién ctru lién quan dén chat lvgng nude
va sinh thai hé thong nudi trong thuy san. Pidu nay tao diéu kién dé dao tao ngudn nhan
luc chat luong, tir cac ki su dén ngudi quan 1y, nang cao trinh d6 chuyén mon va k¥
nang quan ly trong linh vuc nay.

Lién két va Hop tac Cong dong

Viéc thuc hién dé tai ndy c6 thé md ra co hoi hop tac véi cong dong phat trién nudi
trong, cac doanh nghiép, t6 chirc va chinh quyén dia phuong, tao ra sy dong long trong
viéc phat trién nganh nuéi trong thuy san. Thong qua viée toi vu hda quan 1y chat luong
nuéc, du 4n co thé dinh hinh xu hudng phat trién bén viing, thuc day su chuyén doi
sang cac hé théng nudi trong thuy san thong minh va hiéu qua. Mot hé thong quan tric
chat luong nuéc hién dai khong chi gitip nang cao uy tin ciia doanh nghiép va ngudi
ding ma con tao ra mot hinh anh tich cyc vé nganh nudi trong thily san trude cong dong
va déi tac kinh doanh.

Két luan

Viéc thuc hién dé tai nay khong chi mang lai nhitng lgi ich cu thé cho nganh nuéi tréng
thily san ma con dong gop tich cuc vao su phat trién toan dién cua ca cong dong va
nganh cong nghiép ma con ung dung kién thirc chuyén mén da hoc tai truong. Voi y
nghia 1y luan va thuc tién nhu vy, tac gia da chon dé tai "Thiét Ké va Lip Dt Mo
Hinh Quan Tric Chat Luwong Nuéc Nudi Trong Thiy San" 1am dé tai tot nghiép

mang nhiéu y nghia.
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2. Tinh cap thiét ctia dé tai

Nganh nubi trong thuy san dang ngdy cang phat trién va dong vai trd quan trong trong
viéc cung cip ngudn thuc pham gidu dinh dudng cho con ngudi. Tuy nhién, dé dam
bao su phat trién bén vitng va hiéu qua cta nganh nay, viéc gidm sat va quan 1y chat
lwong nude 1a vo cing can thiét. DS an "Thiét K& Va Lap Pt M6 Hinh Quan Tric
Chit Lwong Nuéc Nudi Trong Thity San" nham dép Gmg nhu ciu cap bach nay. Chat
luong nude anh hudng truc tiép dén sy sinh trudng va phat trién cua thity san. Mo hinh
quan tric gitp theo ddi lién tuc cac thong sd quan trong nhu nhiét do, pH, nong do oxy
hoa tan va cac chat dinh dudng. Nho d6, ngudi nudi cé thé kip thoi diéu chinh cac diéu
kién moi truong dé tao diéu kién t6t nhat cho thily san phat trién. Nudc 6 nhiém 1a moi
truong thudn loi cho su phat trién va 1ay lan ctia cic mam bénh. Hé thdng quan tric
chat luong nudc gitp phat hién som cac bién d6i bat thudng, tir @6 ngin chin kip thoi
nguy co bung phat dich bénh, bao vé strc khoe cho dan thily san va giam thiéu thiét hai
kinh té. Bé“tng cach kiém soat chit chd chat luong nudce, ngudi nudi co thé tdi wu hoa
cac diéu kién nudi trong, giam thiéu rii ro va nang cao hiéu sut san xuat. Piéu nay
khong chi ting cudng san luong ma con dam bao chat luong san pham, dap ung nhu
cdu ngdy cang cao cua thi truong. Quan Iy chat luong nudc trong hé thong nudi trong
thay san gitip giam thiéu viéc xa thai cac chit 6 nhiém ra moi truong ty nhién. Piéu nay
g6p phan bao vé hé sinh thai, duy tri su cin bang méi trudng va dam bao su phat trién
bén viing cta nganh nudi tréng thily san. Trong bdi canh an toan thyc pham va bao vé
moi trudng ngay cang dugc chi trong, viéc c6 mot hé thdng quan trac chat luong nudce
hién dai va chinh x4c 1a yéu cau cap thiét. Diéu nay gitip cac san pham thily san dat
chuan, nang cao uy tin va canh tranh trén thi trudng trong va ngoai nudc. D6 an nay
con tao co hoi cho sinh vién nganh Pién — Pién tir va Chuyén nganh Diéu Khién va Ty
DPong Hoa ap dung nhitng kién thie dd hoc vao thuc té. Viéc thiét ké va lip dat hé thong
quan trac giup sinh vién phat trién k¥ ning nghién ctru, tu duy sang tao va kha ning

giadi quyéet van de, tir d6 nang cao nang luc chuyén mon va san sang cho cac thach thuc

Page 10



trong sy nghiép twong lai. Téom lai, d6 an "Thiét Ké Va Lip Pit Mé Hinh Quan Tric
Chit Lwong Nwéc Nudi Trong Thity San" 13 mot dé tai thiét thuc va cip bach, khong
chi mang lai 1¢i ich to 16n cho nganh nudi tréng thiy san ma con gbp phan bao vé moi

truong va nang cao chit luong dao tao va tmg dung kién thire cho sinh vién.

3. Tinh hinh lién quan dén deé tai

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 Ay két hop véi nghién ctru trude d6 ctia nhém 13 co sé cho nhom em cai tién
trong qué trinh 1am do an.

4. Muc dich, nhiém vu caa de tai

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, bdo cao
tu dong két qua thu thap duoc gui vé Email nguoi dung, canh bao va xir i mot sb van
dé mot cach tu dong, dé xuat mot sb giai phap nham nang cao chat lwong nudi trong
va phong ngtra dich bénh cho thuy san ngoai ra tong hop kién thirc da hoc cta nganh
dién, dién tir tng dung vao nghién ctru giup nang cao chuyén mén va g dung thuc té

Nhiém vu
- Dua vao co s& ly luan ma dé tai dé cép, chi tiéu — tiéu chuan ciia mot hé thong
quan tric chat luong nudc trong nudi trong thuy san hoan thanh mé hinh quan

trac chat luong nudc.

- Két hop cac thiét bi phan cing nhu: Module phat trién Vietduino Wifi BLE
ESP32 (Arduino Compatible), Relay, OLED, LCD, cam bién nhu nhiét do, pH,
TDS, TSS. Phan mém nhu: GoogleSheets — AppScript - AppSheet, Lookerstudio,
Lap trinh g dung, website, Canh bao vuot ngudng Email ...

- Xay dung ban thiét ké, 1ap dat mo hinh cdu tric phan cing tinh toan thém nhiéu

giai phap nham nang cao chat luong va cai tién mo hinh tmg dung thuc tién.
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5. Poi twong va pham vi thwe hién ciia do an tot nghiép.

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 Sheets, AppSheet, AppScript, Lookerstudio).

Pham vi nghién ciru:

D) 4n tap trung lam rd van dé lién quan dén méi truong nude tir d6 thiét ké va lap dat
phan ctng, 14p trinh chuwong trinh va phan mém nham quan tric chat lugng nudc dua ra
sb lidu théng ké va cai thién hodc duy tri su 6n dinh moi truong nudc trong viéc nudi
trong thily san giam sat va canh bao vuot ngudng tu dong diéu chinh v.v.

6. Co s& ly luan va phwong phap thuc hién

Co sé ly luan:

D6 an dugc thiét ké va Iya chon cic phan cing va cam bién lién quan dén dé tai, dua

trén co s 1y luan va tiéu chudn nha nudce quy dinh tai QCVN 02 — 19 : 2014/BNNPTNT.
Phwong phap thue hién:

Pé thyc hién do an “Thiét K& Va Lip Piat Mé Hinh Quan Tric Chéat Lwong Nuéc

Nudi Trong Thity San”, nhdm em s& tién hanh theo céc budc sau:

e Nghién ciru va thiét ké: Nghién ctru cac mo hinh quan tric va tiéu chuan hién
hanh vé chit luong nudc nudi trong thiy san. Khao sat cac phuong phap cai tién
mo hinh dé thiét ké phan cting pht hop. Mua sam thiét bi can thiét va 1ap trinh
hé théng giam sat.

e Lap trinh va thir nghiém: Lap trinh hé théng quan tric véi cac cam bién do pH,
nhiét do, TDS/TSS, két hop véi Module ESP32 va cac phan cung khac. Thiét ké
mg dung va website dé nguoi dung dé dang giam sat va sir dung. Thir nghiém
nhiéu 1an va cai tién dé dam bao hé théng hoat dong chinh xac va on dinh.

e Phuong phap phan tich nudc: Sir dung cac ky thuat phan tich nudc tién tién dé

do ludng cac chi sb chat lugng nude. Két hop phuong phap thyuc dia va phan tich
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dix liéu dé phan tich chi tiét anh hudng cta cac yéu té moi truong dén thuy san.
Str dung cac cam bién dé thu thap dir licu vé cac chi s6 quan trong nhu pH, nhiét
do, TDS/TSS.

e Thu thap va phan tich dir liéu: D@ liéu thu thap dugc tir hé théng quan tric s&
dugc phan tich chi tiét bang cac phuong phap thong ké va mé hinh hoa dir lidu.
Xéc dinh va danh gia mbi lién hé giita cac yéu t6 moi trudng va strc khoe, sinh
san cua thuy san.

e Thuc nghiém cai thién chat luong nude: Tién hanh cac thyc nghiém trén thuc dia
dé tim hiéu vé cac bién phap cai thién chét luong nude. Cac bién phap niy bao
gém ap dung cac hé thong xur 1y nudc, diéu chinh luong thic an cho thuy san,
hoic thay doi phuong phap quan 1y hé théng nudi trong ngoai ra tich hop cac hé
théng canh bao vuot ngudng va can thiép vao cai thién ngudn nudc tu dong.

e Danh gia hi¢u qua: Panh gia sy hi¢u qua cua cac bién phap cai thién thong qua
cac thi nghiém thuc té trén ca quy mo nho va 16n. Két qua nghién ciru cung cap
thong tin quan trong dé ngudi nudi ¢ thé ap dung cac bién phap toi wu hoa chét

lugng nude va tang cuong hi¢u suat san xuat trong hé thong nuoi trong thuy san.

Nho vao phuong phap nghién ctru toan dién va khoa hoc, d6 an s€ mang lai nhiing
thong tin va cong cu hitu ich cho viéc quan 1y va cai thién chat lugng nudc nudi trong

thay san, gop phan vao su phat trién bén vimg ctia nganh.

7. Két cAu bao cao d6 an tot nghiép
Béo c40 do an tot nghiép duoc chia lam 5 chuong:
Chuong 1: Co s& 1y thuyét: Tim hiéu vé moi truong nude, khai niém 10T
Chuong 2: Thiét ké va lap dat mo hinh: Thiét ké ban v&, chon thiét bi, lap dat mé hinh
Chuong 3: Lép trinh va thiét ké Gmg dung: Lap trinh va thiét ké tng dung, website
Chuong 4: Chirc nang va quy trinh van hanh: Giai thich cac chirc nang va quy trinh

Chuong 5: Hudng phat trién: Hudng cai tién va phat trién dé tai, wu diém, nhuoc diém
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CHUONG 1 CO SOLY THUYET

1.1 CHAT LUONG NUOC TRONG NUOI TRONG THUY SAN

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

Chét lugng nude 13 mot yéu t6 then chdt anh hudng truc tiép dén su sinh trudng va phat
trién cua cac loai thuy san trong nudi trong. Mot hé thdng nudi trong thuy san c6 hiéu
qua doi hoi phai quan 1y tét cac yéu té moi trudng nude dé dam bao stc khoe va ning
suit ctia cac loai nuodi. Dudi dy 1a mot s6 yéu td quan trong can duoc quan tam trong

quan 1y chat lugng nude trong nudi trong thay san:

Nhiét dd nwére: Nhiét do nude co anh huong 10n dén tée d6 trao ddi chit va ting trudng
cua thiy san. Mdi loai thily san c¢6 ngudng nhiét do tdi uu riéng. Vi du, ca nudc lanh
nhu ca hoi thuong phat trién tot & nhiét do thép, trong khi cd nudc am nhu c4 tra lai

thich hop vé1 nhiét do cao hon.

Po pH: Do pH ciia nude anh hudng dén hoat dong sinh hoc va hoa hoc trong hé thdng
nudi. Phan 16n cac loai thily san thich hop voi ¢ pH tir 6,5 dén 8,5. Do pH qué thap

hodic qua cao c6 thé gay stress hodc tir vong cho thuy san.

Ham lwong oxy hoa tan: Oxy hoa tan 13 yéu té quan trong nhat cho su séng cua thuy
san. Ham lugng oxy t6i uu thudng tir 5 mg/L tré 1én. Ham lugng oxy thap co thé dan

dén tinh trang thiéu oxy, gdy chét ngat cho ca va cac loai thuy san khac.

Amoniac va Nitrit: Amoniac (NH3) va nitrit (NO2-) 1a cac chat doc hai d6i voi thity
san, xuat hién tir qué trinh phan huy chét hitu co va phan ca. Hé théng nudi trong can
c6 bién phap xtir 1y va kiém soat mic do amoniac va nitrit d¢ tranh gay hai cho thiy

san.
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P man: Do man cua nudc anh hudéng dén qua trinh tham thau va can bang dién giai

trong co thé thity san. Céc loai thay san khac nhau c¢6 nhu cau vé d6 man khac nhau. Vi

du, tom su can d6 min khoang 15-25 ppt (phan ngan), trong khi ca tra chi can nudc

ngot.

Chat lwgng nudc dau vao: Ngudn nudce sir dung cho nudi trong can phai sach va khong

chtra cac chat doc hai. Nudc tir cac ngudn ty nhién nhu séng, ho hoac nudc giéng can

duogc kiém tra va xtr Iy pht hop trudce khi dua vao hé thong nudi.

Cac yeéu to vi sinh vat: H¢ vi sinh vat trong nudc cling dong vai tro quan trong trong

viéc phan hity chat hiru co va duy tri cAn bang sinh thai. Tuy nhién, su phat trién qua

muc cia mot sO loai vi khuan hodc tdo c6 thé gay hai cho thuy san.

MOI TRUONG NU'GC

QCVN 02 -19:2014/BNNPTNT

Théng sé Pon vj Giatrj cho phép
1 | Oxy hoa tan (DO) ma/l 235
2 |pH 7 + 9, dao dong trong ngay
khéng qua 0,5

3 | Dd man %0 5+ 35

4 | D§ kiém mg/l 60 + 180

5 | Dj trong cm 20+ 50

6 | NH; mg/l <03

7 |H:S mg/| < 0,05

8 | Nhigt ao °C 18 + 33

% BARIA VUNGTAU STARS
UNIVERSITY B remas v

LOAI GIONG
Loai gJong goc pho1 cap 1-2-3

GEN

Lua chon glong c6 da dang gen cao glup
tang cudn kha nang chong chiu bénh tat
va thay doi moi trudng.

QUAN LY M8I TRU'ONG VA DICH BENH

Viéc phong va tri bénh cho thuy =an 13 Yeu 6
quan trong, bao gom viéc st dung vaccine,
héa chat, va cac hién phap quan I sinh hoc.

BIEN DOI KHi HAU VA THOI TIET

Bién déi khi hau co thé1am thay dbi nhiét do
nudc, lam tang nguy co mét sé loai benh va

anh hudng &én chu ky sinh trudng cta thuy

san.

NGUON NUGC

Su & nhiém iy nguc:n midc (nudc mat
hc:ac nudc ngam} c6 thé gay hai cho vat
nuoi.

DONG CHAY

Trong mot 56 trudng hop, dong
c.haY o nhlen cin thlét 6;:’5 duy tr1
moi trudng song tét cho thiy san.

Hinh 1-1 Biéu do phan tich yéu t6 nudi trong thiy san
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Quin Ly va Giam Sat Chit Lwong Nwéc

Quan 1y chit luong nudc doi hoi sy giam sat thuong xuyén va ap dung cac bién phap

kiém soat hiéu qua. Mot s6 phuong phap quan 1y bao gom:
Thay nuée dinh ky dé loai bo cac chit doc hai va duy tri méi trudng nude sach.

Str dung hé thong loc va tuan hoan nwéce dé cai thién chat lugng nude va giam thiéu

tiéu hao nudc.

Ap dung cac bién phap sinh hoc nhu st dung vi khuan c6 loi dé phan huy chét hitu

co va kiém soat chat lugng nudc.

Kiém tra dinh ky cac chi tiéu chat lwong nwée bang cac dung cu do ludng chuyén

dung.

Tom lai, viéc duy tri chat lugng nudce tot trong nudi trong thiy san 1a yéu to then chot
deé dam bao strc khoe va nang suat cua cac loai nudi. Sy hiéu bi€t va quan 1y hiéu qua
cac yéu to chat lugng nudc s€ giap nguoi nudi trong dat duoc két qua mong muodn va

phat trién bén vimg.
1.1.2 Cong nghé quan trac chat luong nudc

Gan day, linh vuc quan trac chat luong nudc da chung kién su bung n6 ctia nhi€u cong
ngh¢ tién tién, mang lai nhiing cdi tién vuot bac vé kha nang do ludng va quan ly.
Nhiing tién bo nay khong chi nang cao dd chinh xac ctia viéc giam sat ma con dem lai

tinh linh hoat va hiéu qua trong viéc quan 1y chat luong nudc.

Mot trong nhitng dot pha dang cht ¥ 1a sy két hop gitta cam bién va hé thong truyén
thong khong day. Cac cam bién nay duogc tich hop voi thiét bi tu dong hoa va mang
lu6i truyén thong, cho phép thu thap dir lidu chat luong nudc tir xa va theo thoi gian

thuc. Phuong phap nay khong chi giam chi phi va cong sttc so vo1 cac phuong phap
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truyén thong ma con cung cip dit liéu lién tuc va chinh xac hon. Bén canh dé, cong
ngh¢ phan tich dir liéu thong minh va tri tu¢ nhan tao (Al) da dugc ing dung rong rai
dé xtr 1y va phan tich cac tap dit liéu 1on tir hé théng quan tric. Al va phan tich dir liéu
thong minh gitip ning cao kha ning dy doan va phat hién sém cac van dé vé chit luong
nudc, cung cap thong tin quan trong dé dua ra quyét dinh quan 1y va can thiép hiéu qua.
Nhitng tién bo nay khong chi gitip bao vé mdi truong va strc khoe con ngudi ma con 1a
nén tang cho sy phat trién bén ving trong quan 1y tai nguyén nudc va cic nganh cong
nghiép lién quan. Su két hop giita cong nghé va khoa hoc méi trudng dang ma ra nhing
co hoi mdi dé cai thién chat lugng nudce va bao vé mdi trudong tu nhién. Cong nghé
quan tric chat lugng nudc dong vai tro then chot trong viée dam bao an toan va stc
khoe ciia ngudén nude cho con ngudi va moi truong. N6 dugc tmg dung rong rai trong
nhiéu linh vyc nhu cung cap nudc sinh hoat, nuéc uéng, néng nghiép, cong nghiép va
du lich. Céng nghé nay gitp giam sat, danh gia va kiém soat cac chi tiéu hoa 1y, hoa
hoc va sinh hoc ctia nude. Trong qua trinh quan tric, cac thiét bi va cam bién duogc sir
dung dé do ludong cac yéu t6 nhu pH, néng do cac chat hiru co va vo co, vi khuan, vi
sinh vét ¢6 hai va cac chat 6 nhiém khac. Cac cong nghé tién tién thudng str dung cam
bién thong minh két hop vdi hé thong ty dong hoa va k¥ thuat phan tich dir liéu, gitp
thu thap va xtr 1y thong tin mot cach hiéu qua va chinh xac. Thong tin tir hé théng quan
trac chat lugng nudc cung cip dit lidu quan trong dé phat hién sém cac van dé, tir 6
gitip cai thién quan 1y tai nguyén nudc va bao vé sitc khoe cong dong. Pong thoi, viée
ap dung cong nghé nay cling giup dap Gmg cac yéu cau vé tiéu chuan chat luong nude
ctia cac to chire quoc té va qudc gia. Trudce day, dé kiém tra chat luong nudc trong nudi
trong thuy san, nguoi ta thuong phai 1ay mau nuéc tai hd va mang vé phong thi nghiém
dé phan tich bang cac cong cu thu cong. Tuy nhién, voi su phat trién cia cong nghé,
cac cam bién di dugc ap dung trong viéc do cac chi sé chat lugng nude, khic phuc
nhiéu han ché cta phuong phéap truyén thong, ting cuong do chinh xac va tiét kiém thoi

gian.
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Sy phat trién manh m& ctia cong nghé quan trac chat lvgng nude trong nhitg nim gan
day dd mang lai nhiéu loi ich to 16n trong viéc bao vé méi trudng va suc khoe con
nguoi. Nhimg tién bd vé cam bién, hé thong truyén thong khong day, tri tué nhén tao
va phan tich dit liéu da cai thién dang ké kha ning giam sat va quan 1y chat luong nudc,
d6ng thdi mé ra nhitng huéng di méi cho phat trién bén vimg. Cong nghé quan trac
chat lugng nudc khong chi 1a cong cu quan trong trong quan 1y tai nguyén nudc ma con
1a yéu tb then chét dé dam bao sy an toan va chat lugng ciia ngudn nude trong tuong

lai.

QCVN 02-19:2014/BNNPTNT - Quy chuin Viét Nam vé chat hrong nuéc nudi
trong thily sian, dwgc Bo Nong nghiép va Phat trién nong thon ban hanh.

Quy chuan nay nham quy dinh cac chi s6 vé chét luong nudc ap dung cho moéi trudng
nudc nudi tréng thuy san, bao gém nudc man va nudc lg, va nudc ngot dé dam bao stc
khoe va phat trién bén vitng ciia nganh thity san. Duéi day 1a mot sb chi s6 chat lugng

nudc quan trong thuong duoc quy dinh trong cac quy chuan twong tu:

K Thong sé Pon vi 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 |DPd man %0 §5+35

4 | DO kiém mg/| 60 + 180

5 | Do trong cm 20 + 50

6 | NHj; mg/l <0,3

7 | H:S mg/l < 0,05

8 | Nhiét aé °C 18 + 33

Bang 1 - Vi du gid tri cho phép chait lwong nudc cap vao ao nudi va nwéc ao nudi tom

Ngoai ra, tuy thudc vao dic diém cua tirng khu vyc va loai hinh nuéi trong, c¢6 thé yéu
cau quan trac thém mot s6 chi s6 khac. D& ddm bdo tudn thu ding cac quy dinh cua

QCVN 02-19:2014/BNNPTNT, can tham khao truc tiép van ban quy chuén nay dé co
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thong tin chinh xac va dy du vé tat ca cac chi sb can quan tric va giéi han cho phép
cua chung.

Vi mdi tram quan tric, cac cam bién sé& do cac chi tiéu quan tric va xuét ra tin hiéu
dau ra 4 — 20mA. Tin hiéu nay s& dugc truyén vao bo ghi dit liéu (datalogger) da duoc
két nbi véi Wi-Fi va vi xtr 1y tich hop truyén thong internet. B datalogger s& ghi nhan
va truyén dit liéu truc tuyén dén tng dung hoic trang web, dong thoi ty dong bao cao

két qua hang ngdy qua email cho ngudi dung, quan 1y va van hanh.

1.1.3 Y nghia cta quan tric chat lugng nude trong nudi trong thiy san

Nudi trong thuy san dong vai trd quan trong trong viéc dam bao an ninh luong
thue toan cau. Tuy nhién, nganh nay ciing tiém an nguy co gay d nhiém méi trudng néu
thiéu vang bién phap quan Iy hiéu qua. Do d6, quan trac chat lugng nudc dong vai tro
then chot trong viée dam bao sy phét trién bén viing cta nganh nudi trong thuy san.
Nang cao hiéu qua san xuit:
Gilp nguwdi Nudi nam bit tinh trang moi trwong nwdée: Tir d6 ¢O bién phap dicu
chinh phl hop dé dam bao diéu kién sdng t6t nhat cho thiy san, thic day sinh truéng
va phét trién, nang cao ning suat va chét lugng san pham.
Phat hién sém cac van dé tiém an: Nhu dich bénh, 6 nhiém mai truong, ... gidp ngudi
nudi c6 bién phap phong ngira kip thoi, han ché thiét hai vé kinh té.
Téi wu hda viée sir dung thire dn va hoa chat: Tranh lang phi, giam thiéu tac dong
tiéu cuc dén moi truong.
Bédo vé mOi truwong:
Han ché 6 nhiém moi trwong nwée: Do hda chat va chat thai tir a0 nuoi.
Sir dung ngudn nwéc hiéu qua: Tiét kiém nudc va ti sir dung nudce thai, gop phan
bao vé ngudn tai nguyén nudc.
Giam thiéu tac dong tiéu cwe dén hé sinh thai: Pam bao sy da dang sinh hoc va can

bang hé sinh thai.
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Nang cao kién thirc va ing dung khoa hoc ky thuit:

Cung cép thong tin khoa hec: Gilp ngudi nudi hiéu rd hon vé cac yéu té anh hudng
dén chat luong nude va cach quan ly hiéu qua.

Phét trién cac giai phap khoa hoc ky thuit: Ung dung cac hé thong giam sét ty dong,
md hinh du doan chét lugng nude, st dung tri tué nhan tao dé phan tich di liéu,... gidp
nang cao hiéu qua quan Iy chat lugng nude.

Thuc day hop tac lién nganh: Giita c4c linh vuc k¥ thuat, khoa hoc mdi truong, cong
nghé thong tin,... dé phat trién cac giai phap tong hop cho nganh nudi trong thuy san.
Pam bao an ninh lwong thuec:

San xuat thily san an toan, chat lweng: Pap tng nhu cau tiéu ding ngay cang ting
cua con nguol.

Phat trién nganh nudi trong thity san bén virng: GOp phan bao vé méi truong va
dam bao ngudn tai nguyén cho thé hé twong lai.

Loi ich kinh té:

Giam thiéu thiét hai do dich bénh va 6 nhiém moi truwong: Gilp ngudi nudi tiét kiém
chi phi san xuét va nang cao loi nhuén.

Nang cao chat lwong san pham: Tang kha ning canh tranh trén thi truong va thu hut
ngudi tiéu dung.

Mé ra co hdi phat trién cho nganh cdng nghiép ché bién thity san: Gop phan thic
day tang truong kinh té.

Quan tric chat lwong nudc dong vai trd v cling quan trong trong viéc phat trién bén
vitng nganh nudi trong thily san. Bang cach ap dung cac phuong phap va cong nghé
tién tién, chlng ta ¢ thé nang cao hiéu qua san xuat, bao vé moi truong, dam bao an
ninh lwong thuc va gop phan vao su phat trién chung cta dat nude.

Ngoai ra, quan trac chat lugng nude con mang lai nhiéu loi ich khéac nhur:

Nang cao nhén thirc ciia nguwdi tieu dung: Vé tdm quan trong cta viéc lia chon thay

san an toan, chat luong.
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Thuc diy thwong mai qudc té: Gilp cac san pham thuy san Viét Nam dap tmg cac
tiéu chuan qudc té va thAm nhap thi truong méi.

Gop phan xay dung nén ndng nghiép thong minh: Ung dung c6ng nghé cao vao san
xudt, nang cao hiéu qua va tinh bén viing.

Véi nhiing loi ich to 16n nhu vay, viéc dau tu vao nghién ciru va tmg dung quan tric
chat luong nudc trong nudi trong thuy san 1a vd clng can thiét. Pay la chia khoa dé
dam bao su phét trién bén vitng cua nganh va gop phan bao vé mdi trudng cho thé hé
tuong lai.

1.2 10T - INTERNET OF THINGS (IOT)

1.2.1 Khai niém IOT - Internet of Things

I0T, viét tit ciia Internet of Things, 12 mot mang ludi khong 16 két ndi céc thiét bi
théng minh, phuong tién, nha cira va cac thiét bi khac dugce nhiing véi cac bo phan dién
tir, phan mém, cam bién, co cdu chap hanh va kha ning két néi mang. Noi cach khac,
loT bién d6i cac vat dung hang ngay thanh nhimg thiét bi théng minh c6 thé thu thap
va trao doi dit liéu qua Internet.

Cac thiét bj 10T dugc trang bi cac cam bién va bo truyén dong cho phép ching thu thap
dir liéu vé mdi trudong xung quanh va tuong tac véi thé gidi vat chat. Dit liéu nay sau
d6 dugc truyén qua mang Internet dén cac nén tang dam may, noi n6 dugc xtr ly va
phan tich dé dua ra c4c hiéu biét va thdng tin chi tiét. Nguoi ding c6 thé truy cap théng
tin nay théng qua cac ung dung di dong hodc bang dicu khién web, cho phép ho giam
sat va kiém soat cac thiét bi loT tur xa.

Vi du vé thiét bi IoT:

Nha théng minh: Bén thong minh, 6 cim théng minh, bo diéu nhiét théng minh, thiét
bi an ninh thong minh, v.v.

Thiét bi deo: Pong hd théng minh, vong tay theo dai strc khoe, v.v.

Thanh phé thong minh: Hé théng giao théng thong minh, hé théng chiéu sang thdng
minh, hé théng quan Iy rac thai thdng minh, v.v.

Co6ng nghiép: Cam bién may mac, robot, xe tu hanh, v.v.
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NoOng nghiép: Hé thong tudi tiéu thong minh, hé thong giam sat gia suc, v.v.

Loi ich cua loT:

Tiing hiéu qua: 10T c6 thé tu dong hda cac tac vu va toi uu hoa quy trinh, dan dén tiét
kiém thoi gian va chi phi.

Cii thién kha ning ra quyét dinh: Dir lidu thu thap duogc tir cac thiét bi 10T cd thé
duogc sir dung dé dua ra cac quyét dinh sang sudt hon dya trén di lidu.

Tang tinh linh heat: 10T cho phép cac doanh nghiép va ca nhan thich tmg nhanh chong
v6i nhimg thay d6i trong moi trudng.

Tao ra cac mo hinh kinh doanh méi: 10T dang mé ra nhitng co hdi mdi cho cac doanh
nghiép tao ra cac san pham va dich vu séng tao.

Nang cao chat lwgng cude song: 10T cd thé cai thién chat luong cudc sdng bang cach
lam cho nha cira, thanh phd va co so ha tang ciia chling ta théng minh va hiéu qua hon.
loT 12 mot cong nghé manh mé dang thay d6i cach ching ta song, 1am viéc va tuong
tac véi thé gidi xung quanh. Mic di cd mot sé thach thire can duoc giai quyét, 10T ¢6
tiém nang to 16n dé cai thién chat luong cudc song ciia ching ta va tao ra mot twong lai
thdng minh hon va két ndi hon.

Cau tric ciia mét hé thong IoT:

Hé thong 10T dugc cau thanh tir nhiéu thanh phan khac nhau hoat dong ciing nhau dé
thu thap, truyén tai, xtr Iy va phan tich dir liéu. Cau tric co ban ctia hé thong 10T thuong
bao gém 4 phan chinh:

Phin cam bién: Nam 6 ria ciia mang 10T va bao gom cac thiét bi dugc nhiing véi cac
cam bién dé thu thap dir liéu vé mdi truong xung quanh. C4c loai cam bién pho bién
bao gdm cam bién nhiét d6, do am, anh sang, ap suat, chuyén dong, v.v. Dir liéu thu
thap duoc tir cAc cam bién duoc chuyén d6i thanh dang k¥ thuat sé va truyén dén cac
16p cao hon cua hé thong.

Phan két ndi: Cung cap két ndi mang cho cac thiét bi 10T dé chling c6 thé giao tiép véi
nhau va véi cac thanh phan khac cua hé théng. Bao gdm c4c giao thirc mang, bo dinh

tuyén, bd chuyén mach va cac thiét bi mang khac. Loai két néi mang duogc sir dung cho

Page 22



hé thdng 10T phu thudc vao nhu cau cu thé cua tng dung, vi du nhu Wi-Fi, Bluetooth,
mang di dong, v.v.

Phan xir ly: Xt ly va phan tich di liéu dugc thu thap tir cac thiét bi l0T. C6 thé bao
gdm cac may chu cuc bo, may chi dam may hodc céc thiét bi xur Iy canh. CAc thuat toan
phan tich dit liéu duoc str dung dé trich xuat thdng tin chi tiét c6 y nghia tir dit liéu thu
thap duoc.

Phin @ng dung: Cung cp cac ing dung va dich vu cho ngudi ding dé twong tac voéi
hé théng 10T. Bao gém cac giao dién ngudi dung, bang diéu khién, phan mém phan tich
va céc ung dung khac. Ngudi ding co thé sir dung cac tng dung ndy dé giam sét trang
thai cuia cac thiét bi 10T, kiém soét c4c thiét bi, va xem théng tin chi tiét thu thap duoc
tur dir liéu.

Ngoai 4 phan chinh nay, hé théng 10T ciing co thé bao gom cac tang bo sung nhu:
Phin quan ly: Cung cip cac cong cu dé quan ly cac thiét bi, mang va dir liéu loT.
Phin biao mat: Cung cip cac bién phap bao mat dé bao vé hé théng 10T khoi cac mdi
de doa an ninh mang.

CAu tric cu thé cua hé thong 10T c6 thé thay doi tly thudc vao nhu cau va yéu cau caa
tmg dung cu thé. Tuy nhién, 4 tang chinh dugc md ta & trén cung cap mot khudn kho

co ban dé hiéu cach thirc hoat dong cta hé thong 0T,

I~
(Eb -.._ Internet
Lora Gateway %) . BBl
== N ‘Internet s
erver
Eb User App
Lora Gateway

% Két ndi Lora

Hinh 1-2 M6 phong cdch thire hoat dong ciia mét hé thong IoT
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Mot s6 lwu Y vé cAu tric hé thong loT:

Heé thong 10T ¢6 thé duoc trién khai theo md hinh tap trung hodc phan tan.

M6 hinh tap trung sir dung mot may chi trung tam dé xu ly tat ca dit liéu, trong
khi md hinh phan tan phan tan viéc xtr Iy dit liéu trén nhiéu thiét bi.

Lua chon md hinh trién khai ph hop phu thudc vao nhu cau cy thé cta tng dung.
Hé thong 10T can duoc thiét ké véi kha nang bao mat cao dé bao vé dir liéu va
quyén riéng tu ctia ngudi dung.

Can c6 cé4c bién phap bao mat phl hop dé bao vé hé thong khoi cac méi de doa

an ninh mang.

Céu trlic hé thong 10T 12 mét linh vuc phire tap va khdng ngimg phét trién. Tuy nhién,

hiéu duogc céc thanh phan chinh va cach chiing hoat dong cuing nhau 1a diéu can thiét

dé thiét ké, trién khai va quan ly cac hé théng 10T hiéu qua.

Hinh 1-3 Anh vi du minh hoa hé théng IoT
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Sy phat trién cta IoT dd dem lai mot cudc cach mang trong cach ching ta twong tac voi
thé gidi xung quanh, bién d6i moi thr tir nganh cong nghiép san xuét, nong nghiép,
cham séc strc khoe, dén quan 1y nang luong va giao thong van tai. Két nbi van vat khong
chi gidi han & viéc tu dong hoda va tang hiéu qua trong cong viéc ma con mé ra kha
nang tao ra cac dich vu moi, cai thi¢n chét lugng cude séng, va giup doi pho véi nhiing
thach thuc to 16n cia xa hoi nhu bién d6i khi hau, an ninh thyc pham, va quan 1y tai
nguyén nuaec.
1.2.2 Ung dung IoT

Khoéng chi gidi han ¢ viéc cung cap thong tin va dit liéu, 10T trong md hinh quan
trac chat luong nudc nudi tréng thuy san con c6 kha nang thuc hién cac hanh dong cu
thé dua trén dir liéu thu thap duoc, tir viéc diéu khién thiét bi do ludng tir xa dén viéc
giam sat moi trudng nudi trong va cung cap thong tin dé téi wu hoa dicu kién nuoi trong.

Phan tich va diéu khién hé thong diéu hoa tam thoi khi chi sé vuot ngudng cho phép.

g STARS
THUAT TOAN TRUYEN TAI DATA

O

Admin User

7/ ESP3z
= i
_HS // / ID SCRIPT Clound Sever
E TRAM QUAN TRAC 03¢ /

= /
/ T

ni TRAM QUAN TRAC 04/
T

KEY + NAME SHEET

https://bvu.edu.vn/

Hinh 1-4 Minh hoa cdu tric IoT ciia mé hinh quan trdc
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Véi sy phat trién nhanh chong cua cong nghé, hé théng IoT ngay cang tinh vi va phirc
tap hon, ¢ thé xir Iy nhiéu thong tin hon, dwa ra phan doan nhanh chong va thuc hién
nhiéu tac vu déng thoi. Song song su phat trién d06, thach thirc dit ra cho viée trién khai
cac giai phap IoT trong nganh nudi trong thuy san ngdy cang 16n. Vi su bién doi khi
hau hi¢n nay, thoi tiét tr& nén cuc doan va kho luong hon trude, muc nudc bién dang,
nong lanh that thuong de doa dén sy séng cua cac loai thuy san. Vay nén viéc tmg dung
IoT trong nudi trong thuy san trd nén cap thiét hon bao gio hét. Dé giai quyét van dé
nay, cc to chic va doanh nghiép dang tap trung vao viéc phat trién nén tang va cong
cu dé ho trg phat trién ing dung IoT trong nganh nudi trong thily san, nhu cac hé théng

giam sat va diéu khién ty dong.
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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

Ngubn 12V

Nguén 5V

Relay l€——Tin hiéu diéu khién (ESP32)

ESP32

A 4

| !

Bom Chuéng canh bao

A 4
Cam bién Nhiét do,
Tin hiéu tra vé | TDS, TSS pH, OLED, LCD
Siéu &m

- SCL, SDA(12C)

Hinh 2-1 So dé khoi phan ciing

Pé trién khai mot hé théng quan tric chat lvong nude trong nganh nudi trong thay san
1a mot dy an doi hoi sy chuan bi ki ludng va quy trinh nghiém ngit vi chi can sai sot
du chi mot 18i nho ciing s& gay anh huong 16n. Qua trinh nay bao gdm viéc lwa chon
cac thiét bi, cam bién do luong dat tiéu chuan vé kich thudc, d6 chinh xac va pham vi
g dyung dé thiét ké cau tric mo hinh. Myc tiéu chinh cua d6 4n 1a xay dyng mé hinh
c6 kha nang thu thap dir licu chat luong nudce lién tuc hoac theo chu ky tir méi truong
nuoi tréng, déng thoi cung cép kha nang diéu khién tu dong hodc tay cho ché do hoat
dong do luong theo chu ky. Hé théng duoc cap ngudn thong qua mot Adapter cung cap
dién ap 12VDC, dam bao nhu cau niang lugng 6n dinh cho cac thanh phan chinh nhu
Module ESP32, Relay diéu khién bom va coi canh bao. ESP32 duoc tich hop trong
board phat trién dya trén khudén mau cua board Arduino UNO R3. Nhd d¢6 ma board
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ESP32 c6 thé cung cip ngudn 5VDC cho cac cam bién, nut nhan, man hinh hién thi va

hé thong relay, giam thiéu su phuc tap va nhu cdu vé ngudn dién cho hé thong.

Céc cam bién dugc chon loc k§ cang dé dap tng cac chi s6 tbi thiéu nhat can giam sat
bao gdm pH, nhiét do, TDS (tong chat rin hoa tan) va TSS (tdng chat ran lo ltimg). Vi
tri cia mach dién duoc dit trong tu dién va hoan toan tach biét véi vi tri do nham dam

bao vi xur Iy co thé hoat dong 6n dinh ma khong bi yéu t& nhu anh sdng mat troi hay

nudc vao gay hu hong.

STARS

%“

NHIET PO

DS18B20
Sai s6: 0.5°C trong khodng tif
(-10°C) - 85°C.

Nhiét @6 anh hudng dén nhiéu
khia canh cia méi trudng séng
v cdc qud trinh ty nhién, bao
gom su phdn bé cua déng vt
var thue vét, téc dd phan ling
héa hoc vér sinh hoc, ciing nhu
su hoa tan cla cdc chét khdc
trong nuéc.

SKU: SEN0161
Dé chinh xdac: + 0,1pH

B6 pH: D6 pH do muc do axit
hodic kiém trong nudc.

Bé pH cla nudc anh hudng
dén su séng con clia cdc lodii
séng trong nudc va cling cé
thé dnh hudng dén siic khoe
con ngudi néu nudc dugc st
dung lam nguédn nudc udng.

SKU: SEN0244
Bé chinh xdc do: + 10% FS

TDS (Total Dissolved Solids):
TDS l&r téng lugng chét hoa tan
trong nudc, bao gom cdc
khodng chdt, mudi, v cde chdt
hitu cd khdc. Bo lugng TDS
trong nudc gidp xdc dinh do
tinh khiét clia nudc va cd thé
anh hudng dén viée sir dung
nude cho muc dich néng
nghiép, céng nghiép vé sinh
hoat.

SKU: SEN0189

TSS (Total Suspended Solids):
TSS léténg lugng chét rdn
khong hoa tan trong nudc, nhu
hat bun, cat, dét, va cdc hat hiiu
cd khdic. TSS thusng dugc do
béng cdch loc nudc qua mét bd
loc dé loai bo cdc chat rén la
Ilng vé sau dé do lugng chét
ran da dudc loc. Muc dé TSS cd
thé dnh hudng dén su trong
sudt clia nude va cé thé géy ra
cdc vén dé vé stc khoe va moi
truting néu nudc bi 6 nhiém.

Hinh 2-2 Théng tin cam bién va céng ning

Chuong trinh diéu khién duogc viét bang phan mém Arduino IDE cho mach ESP32. Dit
liéu thu thap tir cac cam bién dugc truyén va hién thi trén Google Sheets thong qua
Google Appscript, tao diéu kién cho viéc giam sat tor xa qua ung dung di dong hodc
website v&i su hd tro ctia AppSheet. Pong thoi cho phép ngudi dung phén tich va bao

cao dir liéu mdt cach tuy dong qua LookerStudio, cung cap céi nhin sau sac va dé hiéu
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vé hiéu suat hé théng. Ngoai ra Google Appscript con gui canh bao vé email nguoi

ding trong truong hop chi sb vuot ngudng cho phép.

Hé thdng con bao gém céac khdi chirc nang nhu Relay (dé diéu khién bom va chudng
canh bao), bom, LCD, OLED (hién thj thong tin), chudng canh bao (Khi chi sé vuot
ngudng quy dinh) va Nut Nhan (diéu chinh ché do hoat dong ctia bom).

g smavnarws (89 STARS
THIET BI & CHU'C NANG ‘

ESP32 OLED LCD BUTTON CAM BIEN SIEU AM
Doc va truyén tai dir liéu Hién thi thong so thu thap Hién thj trang thai Diéu khién ché do tay Do khodng cach murc nudc

I

A

ﬂ

L
CAM BIEN NHIET PO CAM BIEN pH CAM BIEN TDS CAM BIEN TSS a
. g s Skl e g 5 ; g e 3 BO RELAY, BOM & ADRAPTER
Thu thap nhiét d6 nudc Thu thap dé pH nudc Thu thap dd man nudc  Thu thap d6 duc nudc

Hinh 2-3 Thiét bi va tinh ning cia thiét bi

So do khéi dong vai tro then chét trong viée thau hiéu cau tric va van hanh caa hé
thdng, gitip don gian hoa qua trinh thiét ké, phan tich va trién khai. So d6 khéi giup
chia nho hé thong phirc tap thanh cac khdi chirc nang doc 1ap, dé dang quan 1y va phat
trién tung phén. MJdi khdi chire nang dai dién cho mot nhiém vu cu thé, c6 cac dau vao
va dau ra 5 rang, giap nguoi thiét ké tap trung vao tung phﬁn viéc mot cach hiéu qua.
So d6 khdi minh hoa rd rang cac két ndi giita cac khéi chirc nang, bao gdm day dan,
giao tiép va ngudn dién. Diéu nay giup ngudi thiét ké xac dinh cac yéu td can thiét cho

viéc lap rap va két ndi cac linh kién, dam bao hé théng hoat dong tron tru. So do khdi
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con gitip truyén dat ¥ tudng thiét ké cho ngudi thir hai gitp ho hinh dung duoc ciu tric

hé thong, n6 con gitip cho viéc bao tri va stra chita tré nén dé dang hon. So do khai 1a

cong cu thiét yéu trong thiét ké hé théng, mang lai nhiéu loi ich cho viéc quan ly, phat

trién, truyén dat ¥ tuong va van hanh h¢ théng. Viéc st dung so dd khdi mot cach hiéu

qua s& gop phan tao ra nhitng hé théng dién tir hoan chinh va téi wu.

2.1.2 Thiét bi va Vat tu 1ap dat mo hinh

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

thiét ké hé théng nhu may khoan, kiém, kéo, dao, may cit, mé han, khoan dién, module

cac mach va con nhiéu thiét bi khac...

Bang 2 — Danh sach vat tw

Hinh anh

Mo ta

- Day Cam Breadboard Cai Cai 20cm B6 25 Sgi Pon
- Day Cam Breadboard Puc Puc 20cm B6 25 Soi Pon
- Day Cim Breadboard Pyc Cai 20cm B6 25 Soi Pon

Mach Vietduino Wifi BLE ESP32 (Arduino
Compatible)

Str dung vi xir Iy trung tAm ESP32-DOWD-V3 dugc thiét
ké theo tiéu chuan Arduino cho phép sir dung ngudn 5V

thay vi 3.3V nhu vi xtr Iy ESP32 thong thuong.

Ciam Bién P$ PH DFRobot Gravity: Analog PH
Sensor / Meter Kit For Arduino
Duoc st dung dé do do pH trong moi trudng nudc,

cam bién bao gdm mot que do (Probe) va mach xur 1y,

Page 30




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

thé doc bang ADC ctia Vi diéu khién.

N

Cam bién nhiét 39 DS18B20

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

va lap trinh.

Ciam Bién Tong Chat Rin Hoa Tan DFRobot
Gravity: Analog TDS Sensor/Meter For Arduino
Thong sé TDS cho biét co bao nhiéu miligam chét ran
hoa tan hoa tan trong mdt lit nude, gia tri TDS cang cao
thi chat ran hoa tan trong nudc cang nhidu va nudc cang

kém sach.

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

Cam bién c6 thé phat hién cac hat lo limg trong nuéc
bang cach do tdc do truyén va tan xa anh sang thay do6i
theo tong luong chit rin lo lung trong nuédc (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 @6 chinh

x4c gan nhu chi phu thudc vao cach 1ap trinh.
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Wil pIEN TU & ROBOT

Man Hinh OLED 1.3 Inch Giao Tiép I12C

Man hinh OLED 1.3 inch giao tiép 12C hién thi dep,
sang trong, rd nét vao ban ngay va kha nang tiét kiém
ning luong t6i da v6i mirc chi phi pht hop, man hinh
OLED 1.3 inch str dung giao tiép 12C cho chét luong
duong truyén 6n dinh va rat dé giao tiép chi voi 2 chan

GPIO.

Man hinh LCD1602
Man hinh LCD 1602 xanh 14 str dung driver HD44780,

c6 kha nang hién thi 2 dong voi mdi dong 16 ky ty, man

hinh c6 do bén cao, rat pho bién.

Mach chuyén ddi giao tiép I12C cho LCD

Pé str dung céac loai LCD c6 driver 1a HD44780 (LCD
1602, LCD 2004, ... ) can c6 it nhat 6 chan cia MCU két
ndi voi cac chan RS, EN, D7, D6, D5 va D4 dé c6 thé
giao tiép voi LCD.

Module 4 Relay 5VDC
Module c6 opto cach ly va jumper chuyén dbi mirc tin
hiéu kich THAP hogc CAO.

May Bom RS385 6-12VDC
v Rs38s

*

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

%

Module niit nhan
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https://nshopvn.com/product/man-hinh-oled-1-3-inch-giao-tiep-i2c-blue/
https://youtu.be/JZfs2eHrSNE
https://youtu.be/JZfs2eHrSNE
https://nshopvn.com/product/man-hinh-lcd-1602-xanh-la/

- Ong silicon siéu déo 6x9
- Chi han Asahi

- Co nhiét

- Kim cét day

- Mo han chi

N

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

AutoCAD 12 mét phan mém khong thé thiéu trong cong viéc thiét ké. Bat ki dy an thiét
ké xay dyung, thiét ké hé thong dién, hay thiét ké co khi déu can ban v&. AutoCAD cho
phép thiét ké tao ra cac ban v& chinh xac véi ty 1& dung, kich thudc chi tiét va thong tin
dinh lugng. Do nhom tu gia cong toan bo mo hinh nén qua trinh thiét ké bang AutoCAD
da giip nhom em tinh toan trudc duge kich thude, dinh lugng cia moé hinh giup tiét
kiém thoi gian va giam thiéu sai sot.

Ban v& CAD cung cap mot cach truc quan dé thé hién thiét ké, khong chi cho cac sinh
vién, k¥ su ma con cho khach hang, nha dau tu, va cac bén lién quan khac. Diéu nay
gitip ho hiéu rd vé du an, nghién ctru va tham gia vao qua trinh phat trién san pham sau
nay. AutoCAD hd tro tao cac tai liéu k¥ thuét chi tiét nhu ban vé 1ap dat, ban v& chi tiét
cac phan, va danh sach cac bo phan. Nhimg tai liéu nay rat quan trong cho viéc san
Xuat, lép dat va van hanh sau nay. Viéc str dung AutoCAD trong thiét ké hé théng quan
tric chat lugng nude 1a mot bude tiéu chuan khong thé thiéu dé dam bao rang d6 an tét

nghiép duoc thue hién mot cach chuyén nghiép, hiéu qua va dat két qua nhu mong doi.

Thiét ké két cAu khung ciia board mach chinh: Xé4c dinh kich thudc va hinh dang
ctia cac Sensor, Relay, Esp32 va tir d6 thiét ké khong gian lp dat. Thiét ké nay can dam

bao c6 du khong gian cho tat ca cac vi mach va ddm bao cach ly véi nguon nude.
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- EEBEEL IS~

iz e tietomel ELECTRICALCABINET o

Hinh 2-6 Bdn vé két cdu khung board mach chinh
Ban v& CAD kich thudc chuan da tinh toan thi cong khung board mach chinh tién hanh
CNC chuan theo ban v& d tinh toan giup do hoan thién ciia mé hinh dep va chuyén
nghiép hon thay vi tu gia cong s& lam giam tinh thAm mi va két cau chuén vi thiéu thiét

bi gia cOng.

Hinh 2-7 Anh thiee té sau khi gia cong két cau khung board mach chinh
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Thiét ké két cAu ciia bé dwng nwéc: 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 c6 du
khong gian cho tat ca cac cam bién va thiét bi diéu khién bao gém ca két cdu co khi

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

—an

300.0———

2000 TU DIEN

20000 BE NUOC

“opo <000 FLOOR

T

Hinh 2-8 Bdn thiét ké két cdu co khi, khung va san ciia bé nuée

180.0————

Hinh 2-9 Anh thiee té két cdu ciia bé dung nuée sau khi ldp dat
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Thiét ké vi tri lip dit cac cam bién: Phac thao vi tri cta cac cam bién nhu pH, nhiét
d6, TDS, va TSS dé dam bao chiing c6 thé thu thap dit liéu mot cach hiéu qua nhat. Can

xem x¢€t luong nudce trong bé d€ dam bao cam bién dugce ti€p xic to1 da voi nudce.

[
P . —TRr
[ - D87
o d Ny
— Y4 brg,,
L Sty J
TU DIEN )
» | OO+
F———200.0—
F— J Ot
0
ot SENEE
TR L‘f,ﬁ/
\'// ————————
KHUNG MIKA<__ /,,/
300.0 Ho
| KET CAU CO KHI
TANK WATER
e ——
A 180.0
,Lz x 300.0
I 3 T —

Hinh 2-11 Vi tri ld'p dat cac cam bién thuc té
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Vi tri ldp dit cac bom: Phéc thao vi tri lip dat bom hop 1y tiét kiém day din nuéc,
day dién vi day la m6 hinh mo phong

- BREEEL IS~ -

[~H{Custom View] (2 Wireframe] a6

300.0 300.0
n ]
2000 BE NUOC
400.0 FLOOR
[ 200.0 ]

Hinh 2-13 Anh thuc té vi tri ld'p dat cac bom
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Vi tri khoan dé dit cam bién: Chi tiét vi tri khoan trén bé dé lip dat cam bién, dam
bao rang cam bién c6 thé duoc lap dit mot cach chic chan va dé dang théo 1ap cho viée
bao tri dinh ky.

(Mg 20 Wiretrame) —@B

O O O Of
A eXer

Hinh 2-15 Hinh dnh thir té sau khi khoan va ldp ddt
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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 ndy can tranh cic ngudn nhiét va anh sang

truc tiép dé bao vé cac thanh ph'?m dién tr.

ELECTRICALCABINET
B
L
oy

Hinh 2-17 V; tri lap dit OLED, LCD, Board mach thuc té
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2.1.3 Quy trinh lip dit mo hinh

Quy trinh ldp dat mo hinh quan tric chat luong nudc nudi trong thity san dugc
nhom thyc hién ting budc theo quy trinh dugce dat ra dudi day, tr Gia cong khung mica
va co khi, 1ap dat va dau ndi thiét bi dwoc nhom 1én ké hoach ki ludng va thyc hién theo
quy trinh va thiét ké giup viéc ldp dat mo hinh mot cach hoan thién dé tranh sai sot va

16i lap dat gay hao ton vat tu, thiét bi.

g sy (8 STARS
QUY TRINH LAP DAT MO HINH

3 h
, (‘:f\ ”

KET NOI CO CAU

ik | | o
i | | |

LAP TRINH & THU' NGHIEM

LAP PAT THIET BI

Hinh 2-18 Téng thé cdc bwée quy trinh ldp dat

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

thiét ké da thuc hién trude do.

Hinh 2-19 Gia cong két cau khung co khi
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Lap @it khung: Khung board mach dugc lap rap dé dang nho cac khép nbi da thiét ké
san. Pbi voi khung bé nudc, sir dung keo silicon dam bao d6 kin khit, ngin chan su ro

ri nudc.

Hinh 2-20 Ldp ddt bé nude vao khung

Hinh 2-21 Ldp dat ti dién 1én khung
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Lip dit thiét bj va cam bién

Panh dau vi tri 1ap dit: Dya trén thiét ké, tién hanh danh dau vi tri can ldp dat mach,
cam bién, bom, man hinh OLED, LCD va céc diém can gia cd 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.

Hinh 2-23 Lap ddt man hinh va driver cam bién
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Piu ndi va han day dién

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

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 d6 da thiét ké, dam bao tat

ca két ndi chic chan va dung ky thuat.

[ v I g
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Thir nghiém mo hinh

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

Téi wu hoa: Dya trén két qua tht nghiém, tién hanh céc diéu chinh can thiét dé tdi vu
héa hiéu suit ctia toan bd md hinh.

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

thuy san.

m
”
&
7~
@
)
m
o
tn

£
Hinh 2-26 Nap code cho ESP32 va chay thir
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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 - ESP32‘9 ]
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IS5 S

—

Hinh 3-1 Két néi ESP32 véi mdy tinh

2) Cai_dat Driver: Mach Vietduino Wifi BLE ESP32 ma mo{t 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 cuia hing WCH giup cac mach sir 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 nhét phai ké dén phién ban CH340.
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https://vietduino.vn

LT L

Hinh 3-2 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, giai nén file
ZIP va chay file cai dat CH34x_Install Vxx.exe dé tién hanh cai dit:
W9 DriverSetup(X64) - X
Device Driver Install / Unlnstall

Select INF ]

(T» INSTALL NO FOUND x.INF?

UNINSTALL

HELP

Hinh 3-3 Cai dat driver CH340

Page 48


https://wiki.makerlab.vn/index.php/File:Z4535382637565_ddb67519b50249f81b4aed25cf75a5cd.jpg

Sau khi cai dat thanh cong cac ching ta khoi dong lai may, két ndi 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 — (] X
File Action View Help
o @ Hm =

@ Monitors ~
¥ Network adapters
K Other devices
v ' Ports (COM & LPT)
' Intel(R) Active Management Technoelogy - SOL (COM3)
@ Standard Serial over Bluetooth link (COM10)
' Standard Senal over Bluetooth link (COM11)
@@ Standard Serial over Bluetooth link (COM12)
§ Standard Serial over Bluetooth link (COMS)
- Standard Sernal over Bluetooth link (COMS3)
W Standard Serial over Bluetooth link (COMS)
(ﬁl USB-SERIAL CH340 (COMS) )
7= Print queues
] Processors
07 Secunty devices
» Smart card readers
¥ Software components
B Software devices v

Hinh 3-4 Windows Device Manager CH340

3) Cau hinh mach trén phan mém Arduinoe: D¢ cau hinh mach trén phan mém

Arduino IDE chung ta can lam cac 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 do nhin OK:

https://raw.githubusercontent.com/espressif/arduino-esp32/gh-
pages/package esp32 index.json
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https://raw.githubusercontent.com/espressif/arduino-esp32/gh-pages/package_esp32_index.json
https://raw.githubusercontent.com/espressif/arduino-esp32/gh-pages/package_esp32_index.json
https://wiki.makerlab.vn/index.php/File:Z4535385991030_7295a004177c2fda48c05f14bfc306ce.jpg

Additional Boards Manager URLs

Enter additional URLs, one for each row

http:/farduino.espB266.com/stable/package_espB266com_index_json
[httpS'_Hraw.githubusarcontsm.mrnfasprassiffarduinn-aspﬂﬂgh -pagesfpackage_espaé_indeu.jsad I

Click for a list of unofficial board support URLs

CANCEL p

Hinh 3-5 Thém URL Vietduino ESP32 Board trén Arduino

Tiép theo chon Tools > Board > Boards Manager..., tim tir khoa ESP32 s& thiy muyc

"esp32 by Espressif Systems", nhan Install va cho doi cho dén khi cai diit hoan tat:

o0 e sketch_may24a | Arduino IDE 2.1.0
BOARDS MANAGER sketch_may24a.ino
espa2 1 void setupl) {
2 // put your setup code here, to run once:
Q Type: Al w 3
4}
esp32 by Espressif : id loopl) {
Systems void loop()
7 // put your main code here, to run repeatedly:
Boards included in this package: 8
ESP32 Dev Board, ESP32-52 Dev g }
Board, ESP32-53 Dev Board,...
Mare info 10
Output = 5

8. 8-gnul2-dc71933

sp32-elf-gcc@esp—2021r2-patc

B Processing esp32:2.0.9: Instaling esp32:xtensa-espd2s2-elf-gcc@esp-2021r2-
B patch5-8.4.0

Hinh 3-6 Cai dat thu vién ESP32
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Sau khi cai dat hoan tat, tit va khoi dong lai phan mém Arduino, sau do thiét
1ap Board tai Tools > Board > esp32 > ESP32 Dev Module va Port (cong két ndi) cho
mach, néu khong xac dinh duoc céng két ndi co thé ngét két n6i mach va két ndi lai
ddng thoi kiém tra phan Port dé thiy cong két ndi méi ctia mach xuét hién:
h  Tools Help & %
== Archive Sketch
Manage Libraries...

Serial Monitor
0t Serial Plotter

WIFi101 [ WiFiNINA Firmware Updater
Upload SSL Root Certificates

e | Board: "ESP32 Dev Module" | >
Port >
Get Board Info fdevfeuwlan-debug

fdevfcu. EDIFIERR1700BTs
fdevjcu.GOblu
jdevjcu.Bluetooth-Incoming-Port

| /devicu.usbserial-1130 |

CPU Frequency: "240MHz (WiFi/BT)"
Core Debug Level: "Mone"”
Erase All Flash Before Sketch Upload: "Disabled”
Events Run On: "Core 1"
Sau khi cai Driver va két néi mach sé xuat hién cong mai /
trong muc Port, chon céng nay dé tién hanh két ndi

WW W W

Hinh 3-7 Chon Serial Port cho Board ESP32
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3.2 LAP TRINH HE THONG & UNG DUNG
3.2.1 Léap trinh ESP32

Binh nghfa
céc bién

Begin Setup

{ Khi tao serial ’f’/
7

/Kh&i tao thoi gian /
/' thuwe t0 Internet |

Khai tao
LCD, OLED

!

/ Knéi tao cac
cam bién

/

/

Begin Loop

XU ly tin hiéu

Léy 10mau |
gia tri pH

Tinh gia tri
trung binh
pH= 5.0/1024/6

Boc gid tri cam

Chuyén gid tri
thanh dién ap

Chia gia tri trung
binh va lam tron

Tinh toan NTU

bi

/
/

—

;’i Boc gié tri

nhiét dd

[ Poc gia tri dien
/ ap yé s@ \u’opg
| diém lay mau

thap phan

Volt>=2 5
¥

NTU=3000

Lay mautheo | :
chu ki 40ms

trong 800ms

Loc chi so trung
binh va chuyén
thanh dién ap

Tinh chi so
ppm va bu trir
nhiét dé

Analog cia 4 cdm
bién

Xuét théng sb [
lén OLED

Gui dr ligu len
GoogleScript

Didu khidn bom,
chudng canh béo

Pump Control

‘Doc gia'
am bien

v
tri cha oc dir liéu cac
siéu & bam bién

oc tin hiéy e
cac nut bam

Bung voi didu kign
¥
Bat/Tat
bom,chudng
tweng ting

Appscipt

LookerStudio

Google Sheet

AppSheet
Y
‘ \Website ‘ Email ‘ X
! Website Ung dung
PDF v
‘ Android ‘ ‘ i0S

Vot An
nguang toan
quy
dinh L

GUli cédnh bao
dén Gmail

Hinh 3-8 Tong luu do gidi thudt cdu triic chwong trinh
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Hé thong thu thap 4 chi sb 1a Nhiét d, pH, TDS, TSS va hién thi 1én man hinh OLED
va truyén tai dir liéu 1én tng dung va website dé giam sat cac chi s6 théng qua Wifi,
ngoai ra con co thé diéu khién bom & ché do Auto/Manual dé mo hinh do theo ché do
chu ky hodc lién tuc tiry theo mong mudn cua ngudi dung ma thay déi két cu, thoi gian
cai dat chu ky s& duoc hién thi 1én LCD cung véi thoi gian thyc dong thoi c6 thé giam
sat nhanh tat ca cac trang thai & phan Serial.

Dé 1ap trinh mot hé thdng phic tap nhu vay nhom tién hanh chia nho cic chuong trinh
ra dé thir nghiém nghiém sau d6 gop lai thanh mot chuong trinh hoan chinh thir nghiém
va sira 16i dén khi hoan thanh thay vi 1ap trinh ca cau tric hé thong hoan chinh ngay tir
ban dau.

Trudce khi 1ap trinh nhom tién hanh tim hiéu cac thong sb k¥ thuat, méi truong hoat
dong va nhiing diém can luu y cia ting loai cam bién tai cac trang chil cung cap cua
cac nha cung cAp cam bién thu thap thém chuong trinh mau thuat toan tinh toan va

chuyén doéi dé thir nghi¢ém sau do6 dua vao code chinh.
Trang chu nha san xuat

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

DFROBOT  HOME  COMMUNITY{E] ~ FORUM BLOG

Need to measure water quality and other parameters but haven't got any low cost pH meter? Find it difficult to use with

cal qularly. ly. the per
increase the frequency of calibration

Applications

+ Water quality testing

Hinh 3-9 Mé td chi tiét thong sé ky thudt
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https://wiki.dfrobot.com/Gravity__Analog_TDS_Sensor___Meter_For_Arduino_SKU__SEN0244
https://wiki.dfrobot.com/Gravity__Analog_TDS_Sensor___Meter_For_Arduino_SKU__SEN0244

ROBOT HOME COMMUNITY- a FORUM BLOG

Introduction pH Electrode Size
Applications
Specification
Board Overview

Tutorial
FAQ
More Documents

s

pH Electrode Characteristics

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

voLTAGE (mV) o value voLTAGE (mV) BH value
a1z 0.00 VR 1400
35456 .00 25496 13.00
295.80 2.00 25580 1200
236.64 3.00 -236.64 11.00
177.48 .00 17748 1000
118.32 5.00 -118.32 .00
.16 6.00 5516 800
000 7.00 0.00 7.00
Tutorial

7 4 2 7

Hinh 3-10 Chi tiet kich thudc va chuyén doi dién ap sang gid tri cua cam bién pH

ROBOT  HOME COMMUNITY{IT] FORUM BLOG
Step to Use the pH Meter

Cautions:

by the standard solution.in of

ample. the pH value of the st

shorted the input of
and the diff

alue stabilise at around 4.00.At th

wash the pH electrode first! (

Sample Code

PH meter the Arduino Serial Monitor

Sample code for te:

Hinh 3-11 Code mdu nha sin xudt cung cdp dé chay thir cam bién
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ROBOT  HOME COMMUNITY{I] FORUM BLOG

Q o Introduction

e o e RSt

What is Total Dissolved Solids (TD!

wise it will affect the reading.

Specification

« Sign,

Hinh 3-12 Hinh anh mé ta cam bién TDS va théng s6 ky thudt

Tuong ty nhu vay véi cac cam bién khac nhom 1an luong két ndi ESP32 véi timg
cam bién va nap code chay thir nghiém va can bang lai chi s6 phu hop véi thuc té sau
d6 gop voi code cua hé théng bom, cdu hinh két ndi Wifi, cau hinh ID Script v.v... dé
thir nghiém dudi day 1a so d6 minh hoa d4u day dé chay thir nghiém cac code va chuong

trinh chinh.
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Begin
Calculating

v
Y Y
! Doc_gia’ tri cam v Doc gia trj dién
Lay 10 mau bién TSS Boc gia tri ap va sb luong
gié tri pH nhiét dé diém lay méu
Chuyén gia tri 1
— . thanh dién & W
Sap xép 10 gia P Lay mau theo
tri tr bé @én Ion. 'l' —Y chu ki 40ms
Chia gia tri trung Tlnh'togn trong 800ms
v binh va 1am tron gia tr 1
Lé¥ 6 gia tri thap phan Loc chi sb trung
& gitra. binh va chuyén
thanh dién ap
v Volt<2.5 v
Tinh gié tri Tinh chi so
, Volt>=2.5
trung binh ° v ppm va bu tri
pH= 5.0/1024/6 NTU=3000 nhiét dé
Tinh toan NTU
Y
End
Calculating

Hinh 3-13 Luu do giai thuqt diéu kién, thudt toan tinh todn cia cac cam bién

® QICLN_Final | An 3-nightly-20240522

296 // THUAT TOAN CAM BIEN PH
2 297 float readpH() { r

298 static unsigned long samplingTime_pH = millis();
mh 299 static unsigned long printTime_pH = millis();
1) 300 static float pHvalue , avgValue /*voltage_pH*/;
301 int buf[1@]; //1énh dém vong dé doc gia tri analog
Cl 302 for(int i=0;i<10;i++) //L3y 1@ miu tiUr cam bién dé 1liy gia tri chinh xdc
303 {
304 buf[i]= analogRead(SensorPin_pH);
305 delay(10);
306 }
307 for(int i=0;i<9;i++) //Sap xép cac gia tri analog tur bé dén 1ldn
308 {
309 for(int j=i+1;3<10;j++)
310 {
311 if(buf[i]>buf[j])
312 {
313 int temp=buf[i];
314 buf[i]=buf[j];
315 buf[j]=temp;
316 }
317 ) } Compiling sketch
@ m Serial Monitor | @ \

Hinh 3-14 Hinh danh nap code vao ESP32 chay thir cam bién pH
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¢ ESP32 Dev Module - * o

) QTCLN_Finalino

328
oy | 329

330
My 331

332
@ 333

334
Q| 335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350

// THUAT TOAN CAM BIEN TDS
float readTDS() {
static unsigned long analogSampleTimepoint_TDS = millis();
if (millis() - analogSampleTimepoint_TDS > 48U)
{
analogSampleTimepoint_TDS = millis();
analogBuffer_TDS[analogBufferIndex_TDS] = analogRead(SensorPin_TDS);
analogBufferIndex_TDS++;
if (analogBufferIndex_TDS == SCOUNT)
‘ analogBufferIndex_TDS = @;

}

static unsigned long printTimepoint_TDS = millis();
if (millis() - printTimepoint_TDS > 8@eU)
{
for (copyIndex_TDS = ©; copyIndex_TDS < SCOUNT; copyIndex_TDS++)
‘ analogBufferTemp_TDS[copyIndex_TDS] = analogBuffer_TDS[copyIndex_TDS];
averageVoltage _TDS = getMedianNum(analogBufferTemp_TDS, SCOUNT) * (float)VREF / 1824.8;
float compensationCoefficient_TDS = 1.8 + ©.82 * (temperature_TDS - 25.80);
float compensationVolatge_TDS = averageVoltage_TDS / compensationCoefficient_TDS;
tdsvalue_TDS = ((133.42 * compensationVolatge_TDS * compensationVolatge TDS * compensationVolatge TDS - 255.86 * compensatic
printTimepoint_TDS = millis();

} Compiling sketch.

Output | Serial Monitor CANCEL }‘

Hinh 3-15 Hinh dnh nap code vao ESP32 chay thir cam bién TDS

Sau khi thtr nghiém timg doan ma thu thap dit liéu tir cac cam bién va diéu chinh céc

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 cic chuwong trinh con da thir nghiém. Qua trinh

nay lién két cac thudt toan tir cac cdm bién riéng 1¢é thanh mot ma hoan chinh. Bén canh

d6, nhom da bo sung code dé hién thi cac gia tri thu dugc 18n cac man hinh hién thi nhu

OLED, hién thi thoi gian cai dat chu ky thoi gian thuc 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 xac.
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Begin Loop
Pinh nghia S S—
cac bién X ly tin hiéu

Analog cta 4 cam

bién
C4u hinh WiFi Pump Control v

Xuét théng sb
Nhao 1D BDoc gia tri cua oc di¥ liéu cac Poc tin hiéu tir lén OLED
ap L am bién siéu & bam bién cac nat bam ,L
Google Script | |
v GUi dir liéu 1én

y

GoogleScript
Setup X ly tin hiéy
Y
Bung véi didu kién Didu khién bom,
h 4 A > .
v Bat/Tat chuéng canh bao
bom,chudng
> Loop twong tng \
Két thuc ( End Loop )

Hinh 3-16 Két hop cac luu do thudt todn thanh mét cdu tric hoan chinh

Khi hoan thanh viéc thu thap va hién thi cac gia tri 1én man hinh OLED va diéu kién
hoat dong bom, diéu chinh thdi gian chu ky hoat dong v.v hoan tat, nhom tién hanh bo
sung thém code dé cu hinh két ndi Wifi va truyén dit liéu thu thap 1én Internet thong
qua Google Sheets, dé két ndi véi Google Sheets ta sir dung Key dé két ndi véi
AppScript va AppScript str dung ID Script dé két ndi voi ESP32. Tai App Script, nhom
da lap trinh va chay thtr nghiém, stra 16i va tao ID Script dé dua vao code ciu hinh ID
script dé két nbi va truyén dir liéu tir ESP32 thong qua Wifi. Dit liéu dugc truyén qua
AppScript thong qua ID Script di trién khai va sau d6 dir liéu truyén tai s& hién thi trén
Google Sheets thanh céng. ESP32 sir dung Wifi va ID Script dé tiép tuc truyén dir liéu
va thoi gian thu thap va truyén dit liéu 1én GoogSheets s& duoc 1ap trinh tai code chinh
cua ESP32. Qua quy trinh nay, dir li¢u thu thap dugc duoc truyén mot cach hi¢u qua

chinh xac va ty dong dén Google Sheets, cung cip cho ngudi dung dé theo ddi va phan
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tich (tho) dé dé dang tiép can ngudi dung va phan tich dit liéu thu thap tinh toan cac chi
s6 tu dong ta dng tai nguyén dir liéu ma GoogSheet da thu thap cung cip cho AppSheet
dé khai tao img dung va website va LookerStudio dung dé phén tich va tinh toan gia trj
thu thap gui bao céo tr dong dén ngudi dung ddng thoi ciing cai dat gia tri vuot ngudng
gi canh bao vé email hodc goi dién dén khi cac chi s6 vuot ngudng cho phép va céc
tinh nang m¢& rong khac nh

u tich hop AI GPT phan tich dir li¢u tu dong v.v.

Appscipt

Key

Google Sheet

A i <
LookerStudio
AppSheet

‘ Vuot
- An
r r i l nguong toan
Website Email , quy
i Website Ung dung dinh
PDF ! v
Glri canh bao

Android 03

dén Gmail

Hinh 3-17 Luwu do 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 14 noi luu trit dir liéu giam sat va 1a nguén di liéu dé
AppSheet va LookerStudio 14y dit liéu dé st dung, sau khi tao mot trang tinh bat ki
khaoi tao Appscript va 1ap trinh khoi tao ID Script dua vao Code chinh cua ESP32 lam
trung gian truyén dir liéu 1én Google Sheets, vi vy Google 1a noi c6 vai tro 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 tryc tiép nhanh chong bang Google Sheets va cac bang biéu d6 giam sat
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ma khong can thong qua céc tién ich md rong, tuy nhién tién ich mé rong cia Google

s& gitip ngudi dung st dung tién loi va chuyén nghiép hon. Luu trit dit liéu tdi da 10

tri¢u 0 hodc 18.278 cot (cot ZZZ) cho cac bang tinh dugc tao b@fmg hoac duoc chuyén

ddi thanh tép Google Trang tinh. Tbi da 10 triéu 6 hodc 18.278 cot néu bang tinh duogc

nhap tor Microsoft Excel. Gidi han tuong tu cling &p dung khi nhap tép Excel va CSV.

- https://docs google.com/spreadshests/d/ 110_HBKRyDFhPLIaTosRTKWTgQQMbaWHoV tiliowdShuw/ edite gic =0 P © @
ESP32vE # m & ® B - ©cks - @
Tép Chinhsia Xem Chén BDinhdang Diliéu Céngeu Tiénich mdrdng Trg giip
Q Tinhdol & @ & F wWwo% - [ d % o B w ~ -[l0]+ B I 5 A %@ t-F-A- 0@ E VYRE-I/BEL L &~ ~ B
T3 -
A . c [ € C ] H ' 3 " L [ M o 0 o " s T
: Date | Time |Temperature) pH oS | 88 Téng sé cia TDS Téng s6 cua Temperature Ti\'wg sé cla pH Tér'g s6 cla TSS
2 1104 | 174851 33.00 544 | ooo | oo | - » N - @
3 1ma | 174782 3300 642 | 000 0.00 | ) ’|
ERIN T 3300 643 | 000 | 00 ‘ 2 w” Ml_}' o I 8 —— a
5 _1m4 | 171550 31.00 641 0.00 0.00 d UL [_j'L_‘L_”_,l_J 40 —_
& 104 171450 3300 645 0.00 0.00 - 20
4 | 171349 EL 543 0.00 000 SRELLESSSI0SIEEEESOR L
& 1md | 174250 3306 6.48 0.00 0.00 cecreLLceeRNNNTe B Yo g o T 300000 ey
9 104 171148 33.00 6.45 0.00 0.00 . L | N . o
© T1ma | 171048 300 550 | o000 | o000 Téng sb cla Tempersture Téng 56 cila pH Téng b cia Temperature
11104 | 170949 3300 645 | 000 | o000
2z 1104 17.08:4% 33.00 6.56 0.00 0.00 &
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" 11104 17.02:48 33.00 6.52 0.00 0.00
1104 | 170145 3300 658 | 000 | o000
» 104 17.00:45 3294 650 0.00 0.00
1104 | 165944 3294 653 | 000 | o000
1104 | 1658:43 3284 652 | 000 | o000
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CRRTTYR BT T wer | non | amn
+ = Datalog ~ x

Hinh

Hinh 3-18 Khai tao trang tinh thiét Idp tiéu dé luu va trich xudt div liéu

BARIA VUNGTAU STARS
UNIVERSITY B rarinG SYSTEM

ESPIVE % 0 & . b ) . i
B ol e oonams outks ey rhoneang . O @ O @ @ | W appsseript EsPaze EXE o« @®
Q v o B F won - d % O 8w Mgd. - | -[0]+ PN B ® Tip + b Chay ) GES doPost v  Nhitky thye thi
! N ) = ATasRTKITGAMEGHHOVE 1 BaniShw

A 0 c o 3 G o [ J

" n - Y o Thar vign + enfyld(sheet_1d

?";:‘ ';n":: e ’:’: :I:: :f: Téng s6 clia TDS Téng ¢ @
1 Tied | 1are 3300 @ o [ ew | ¥ ) g o +
+ Ted [ 17ies | mea @ [ om [ em | *Y o B -
5 T1ma | 171550 3300 a1 | oo | oo | ¥\ “ al = = JSON.paree(e.postData. contente) ;)
& 104 | 171480 B0 €45 | 000 | o0 | # | LR & TENTSErVICe. CrEATETEXLOUTPUL( ETFOr 10 PAFSING request
7 Tita | 17a3es | 300 643 | 000 | 000 | o g )
o Tvma | 171es0 | e EE
+ e[ vnas 300
o e | 1710as | mm0
n Tha | iroses 100 ——
= _rind | 17oees 300
i Tiwa | 1ot 3300
w1104 | 170648 300 e
G T 30 — 0
6 _1na | 1oad | e
v Tvima | 1704 300
w nma | 17e2ds | 3m0
e Tima | 17o1s 3300
o Tna | ones | mea

104 | 16ssad | 3298 e

V04 | eseas | mea

Tt 08

i 5288

108 %81

D 075 oo | ww | ww

[ 5266 s62 | oo | om0
ERETT 3256 56 | oo | om
» e n® en | o | om
IR 5218 75 | oo | om
RN W18 w707 | e | ow
CRILT) 8 565 | 000 | om0
R ) 665 | oo | om
CRRILT) 0% 663 | 000 | 600

= Dataloa -

3-19 Trao déi théng tin giita GOO

gleSheets va ESP32th6ng qua Apps Sbript
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Hién nay, nhiéu thiét bi gia dinh, ing dung cong nghiép va nhiéu linh vuc khic van
dang va duogc kich hoat bang cac hé thong IoT tir bong dén dén may giat dén giam sat
cac chi s6 tiéu thu, tinh trang hoat dong v.v. Mac du chung ta cé thé diéu khién chung
qua mang cuc bd mot cach dé dang nhung dé diéu khién ching hodc luu trit va truy
xuat dir liéu ctia chung qua internet, chung ta phai str dung mét dich vu ‘dién toan dam
may’ IoT. Co rat nhiéu dich vu va giao thirc dién todn dam may loT khac nhau nhung
nhirng dich vu nay déu c6 han ché & mot cach nao d6. Mot sd mién phi, trong khi mot
s6 khac 1a c6 phi. Cac dich vu mién phi s& c¢6 gi6i han vé luong dit liéu c6 thé thu thap
mdt 1an hodc sb luong thiét bi co thé két ndi mot 1an trong khi vdi cac dich vu ¢o6 phi,
phai tra mot khoan tién 16n tily 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 cua bén thir

ba cu thé, do s€ 1a mdt rii ro 1on.

D6 1a lic Google Sheets xuat hién véi vai tro ctia nd vi chung 1a mién phi, quen thudc
va quan trong nhat 1 dang tin cay. N6 c6 rat nhiéu chirc niang va tich hop sin voi nhiéu
dich vu va API Google khac. Chung ta ¢ thé str dung diéu nay cho nhiéu tng dung IoT

tir viéc ghi nhat ky dit liéu don gian dén gidm sét truc tiép va quan 1y cac thiét bi IoT.
Dudi day 13 mét s6 loi ich cua viée str dung Google Sheets cho cac tng dung IoT:

« Ghi nhat ky Dir 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.

« HO 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 dir liéu dé dang hon

nhiéu.
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ESP32v8 & B0 &
Tép Chinhsia Xem Chén Dinhdang DUligu

Céngcu Tignichmaréng  Tro giip

Q Trinhdor & o & § 100% v ¢ o 99 w3 Micdl. v~ |- [(10]+ | B I & A E-Lt-R-A- @
an -
s [ c o F G [l i J
! Date| Time |Temperature| pH 25 Téng sé cia TDS
2 1104 | 171851 3300 644 000 |
3| TirE 3300 642 0.00 .
14 | 171651 3300 643 0.00 ™\
1108 | 171580 3300 541 o | %\
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11704 [ 171349 33.00 643 0.00 0 Q‘ P
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" 104 | 170949 33.00 645 0.00 1
12 1104 [ 170849 33.00 656 0.00
51104 | 170748 3300 641 0.00
141104 | 17.0648 3300 649 0.00
151104 | 170647 3300 655 0.00
51104 | 170447 3300 665 0.00
” 11704 17:03.48 33.00 658 0.00
5 1104 | 170246 3300 652 0.00
181104 | 170145 33.00 658 0.00
11004 | 170045 3284 650 0.00
1104 | 165544 3294 653 0.00
2 1104 | 165843 3294 | 6852 0.00
2 104 | 165742 3288 661 0.00
#1104 | 165642 3288 6.57 0.00
11104 | 165641 3281 656 0.00
26 1104 | 165441 3275 662 0.00
El 1104 16:53 42 3269 6.62 0.00
2% 1104 | 165241 3256 665 0.00
21104 | 165141 3238 671 0.00
X 11704 16:50 40 3219 715 0.00
311104 | 16:45:40 3219 07.07 0.00
22 1104 | 164840 3281 669 0.00
131104 | 164739 3269 665 0.00
% 1104 | 164639 3256 663 0.00
% ma | 1masaa RN Re7 o nn

Tong so cla pH
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T e

]

644
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Téng 56 ciia pH
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Téng sb clia TSS @
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20

Hinh 3-20 Dt liéu tir cam bién dwoc leu triv trén GoogleSheets

BVU-QTCLN
v Data
ne
O Time Date Temperature
o 17:14:50 1/4/2024 33.00
v 17:12:50 11/4/2024 33,06
» 17:09:49 11/4/2024 33.00
=]
17:06:48 11/4/2024 33.00
©
17:05:47 1/4/2024 33,00
17:02:46 11/4/2024 33.00
st
17:01:45 1/4/2024 33,00
0O sew 11/4/2024 3288
B essa 1/4/2024 32,81
16:51:41 11/4/2024 3238
16:50:40 1/4/2024 3219
16:49:40 11/4/2024 3219
16:47:39 1/4/2024 32,69
16:45:39 11/4/2024 3238
16:44:38 11/4/2024 32,31
16:16:48 11/4/2024 3275
16:1147 11/4/2024 33,00
12:43M 11/4/2024 3825
12:40:10 1/4/2024 3738

pH DS
646 0.00
6.48 0.00
645 0.00
649 0.00
655 0.00
652 0.00
658 0.00
657 0.00
656 0.00
671 0.00
715 0.00
45.480.00 34.88
665 0.00
6,67 0.00
45542,00 22,20
686 0.00
614 0.00
545 0.00
549 0.00

Q, Search Data

3.000.00
3.000.00
3.000.00

3.000.00

Hinh 3-21 Dir liéu tir cam bién dwoc hién thi trén AppSheet

000 3000 00

N 9

128836

Téng 56 cila Temperature

C6 nhiéu phuong phap dé day dir liéu vao Google Sheets. Mot s6 sir dung dich vu bén

thtr ba nhu IFTTT dé day dir liéu vao Google Sheets. Vi nhém 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 Sheets dé Ghi nhat ky Dir 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/spreadsh/d/110_H8KRYDFhPLIaToeRTKWTgQOMbgW
HoVtloxwYdSNw/ Sau khi tao trang bang tinh thiét 1ap tiéu dé cho cot, trich xuat

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 3-22 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

Tao Script Google Bay gid ma Bang tinh Google cta chung ta da duogc thiét 1ap, hiy

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.

P Chay B)G316i doPest ¥ Nhat ky thuc thi

_HBKRyDFhPLIaToeRTKWTgQQMbqNHOV t18xwYdSNu" ;
talog”;
heetApp.openById(sheet_id);

var sheet_id = °
var sheet_name =
var s§
var str = "'
function doPost(e) {

var parsedData;

var

JSON.parse(e.postData.contents);}

try {parsedData
catch(f){return
if (parsedData !

ontentService .createTextOutput(“Error in parsing request

undefined) {

body: " + f.message);}

var flag = parsedData.format;
if (flag undefined){flag = 8;}
var sheet = SS.getSheetByName(sheet_name) ;

var timezone eetipp.getictive().getSpreadsheetTimeZone() ;

var date_now ties.formatDate(new Date(), timezone, "dd/MM"); // gets the current date
var time_now = ties.formatDate(new Date(), timezone, "HH:mmiss"); // gets the current time
var valueB = parsedData.temperature;

var valuel = parsedData.pH;

var value2 = parsedData.tds;

var value3 = parsedData.tss;

sheet.insertRows(2);
/ivar range = sheet.getRange("A2:F2") use this to insert cells
//range.insertCells(SpreadsheetApp.Dimension.ROWS); // use this to
sheet.getRange('A2').setValue(date_now
sheet.getRange('82').setValue(time_now
sheet.getRange('C2').setValue(valued) ;
sheet.getRange('D2').setValue(valuel);
sheet.getRange('E2').setValue(value2);
sheet.getRange setValue(valued);
str = "OkeCOnDe”;
sheet.deleteRow(181);

SpreadsheetApp. flush();

’ just above the existing data instead of inserting an entire row

insert cells just above the existing data instead of inserting an entire row

2
- to Arduino serial console

/1 string to return back

ervice.createTextOutput(str);

return Contel

} /4 endif (parsedData !'== undefined)
else {

return Contes e.createTextOutput(“Error! Request body empty or in incorrect format.");
}

}

Hinh 3-23 Ldp trinh code thu thdp dir liéu

> Chay 1) G8I3i doPost v | Nhatky thuc thi

function checkThresholds() {

va
va
va
va

var sheet = SS.getSheetByName(sheet_name);

var emailAddress = "nguyensyguocdungdz@gmail.com”;

var now = new Date();

var formattedTime = Utili formatDate(now, Session.getScriptTimeZone(), "yyyy-MM-dd HH:mm:ss");
/ Define thresholds

var temperatureMin = 29;

var temperatureMax = 31;

var phMin = 8;

var phMax = 8.8;

var tdsMin = 8;

var tdsMax = 10000;

var tssMin = @;

var tssMax = 1800;

Get data from columns

temperatureData = sheet.getRange(
phData = sheet.getRange("D2:0D186"
tdsData = sheet.getRange("E2:E186
tssData = sheet.getRange("F2:F186

"C2:C106").getvalues();

getvalues();
getValues();

").getValues();

Check for threshold violations and create message

var message =

(var 1 = 8; i < temperatureData.length; i++) {

if (temperatureData[il[@] < temperatureMin || temperatureData[i][8] > temperatureMax) {
message += formattedTime + Nhiét do wugt ngudng: * + temperatureData[i][@] + "\n":

}
if (phData[i][®8] < phMin || phData[i][B] = phMax) {
message += formattedTime + " pH vuot ngudng: " + phData[i][B] + "\n";

}
if (tdsData[i][8] < tdsMin tdsDatali][e] > tdsMax) {

message += formattedTime + " TDS vugt nguéing: " + tdsData[i][B] + "\n";
if (tssData[i][8] < tssMin || tssDatalill@] > tssMax) {

message += formattedTime + " - TSS vugt ngudng:  + tssData[i][e] + "wn";

}

Hinh 3-24 Ldp trinh code canh bdo vieot ngudng
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Trong qua trinh 14p trinh ta dung tinh ning chay thir va g& 13i 14p trinh néu c6 dén khi
hé théng bao “Pa bit dau qua trinh thuc thi” tirc 1a hé théng da dugc hoan thién khong

c6 101 I¢nh va ta c6 thé tuy chon trién khai méi.

b Chay K G318 doPost v  Nhatky thycthi

sheet_id = "110_H8KRyDFhPLIaToeRTKNTGQQMbgWHOVE1exwYdShu
sheet_name = "Datalog”;
sS = Spreadsheeta
var str = "";
function doPost(e) {
var parsedbata;
var result = {
try {parsedData = JSON.parse(e.postData.contents);}
catch(f) {return ContentService.createTextOutput(“Error in parsing request body
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 timezone, "dd/MM"): // gets the current date
var time_now ities.formatDate(new timezone, "HH:mm:ss"): // gets the current time
var valued = parsedData.temperature;
var valuel = parsedData.pH
var value2 = parsedData.tds;
var valued = parsedData.tss;

-openByTd(sheet_id);

+ f.message):}

sheet.insertRows(2);

//var range = sheet.getRange("A2:F2"); // use this to insert cells just above the existing data instead of inserting an entire row
//range.insertCells(SpreadsheetApp.Dimension ROS); // use this to insert cells just above the existing data instead of inserting an entire row
sheet.getRange('A2').setValue(date_now);

sheet.getRange('B2' ). setValue(time_now);

sheet.getRange('C2').setValue(valued);

Nhat ky thue thi

2:34:06

cha y D& bdt dau qua trinh thuc thi

7 cha y D3 hoan tt qua trinh thuc thi

Hinh 3-25 Chay thir va gé 16 Idp trinh

P Chay BE)G&16i doPost ~w  Nhatky thyc thi

var sheet_id = "110_HBKRyDFhPLIaToeRTKWTgQQMbgWHoVt18xwYdSNw" ;
var sheet_name Datalog
3 var S§ = SpreadsheetApp.openById(sheet_id);
var str = "";
function doPost(e) {
var parsedData;
= (}:
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 = 8;}
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 valued = parsedData.temperature;
var valuel = parsedData.pH;
var value2 = parsedData.tds;
var value3 = parsedData.tss;

var result

sheet.insertRows(2);

var range = sheet.getRange("A2:F2"); // use this to insert cells just above the existing data instead of inserting an entire row
//range.insertCells(SpreadsheetApp.Dimension.ROWS); // use this to insert cells just above the existing data instead of inserting an entire row
sheet.getRange( 'A2').setValue(date_now);

sheet.getRange( B2').setValue(time_now);

sheet.getRange( .setValue(valueB);

sheet.getRange( D2').setValue(valuel);

sheet.getRange( .setValue(value2);

sheet.getRange( F2').setValue(valued);

str = "OkeCOnDe"; // string to return back to Arduino serial console

sheet.deleteRow(181);

SpreadsheetApp.flush();

return ContentService.createTextOutput(str);
} endif (parsedData
else {

return ContentService.createTextOutput(“Error! Request body empty or in incorrect format.");

undefined)

Hinh 3-26 Trién khai, tity chon trién khai méi dang iing dung, web
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Khi da hoan thanh code cling nhu cai dat Key va Name Sheet hoan thanh, Iuu Script va
nhén vao nat Trién khai va chon trién khai moi. Trong cira s6 trién khai méi, nhip vao

Lua chon loai va chon Ung dung Web.

Tay chon trién khai mai

Hinh 3-27 Tuy chon iing dung web
Bay gio Google s& hién thi tuy chon dé dit mo ta va quyén han. Nhap bat cir diéu gi
vao truong mo ta va dit tiy chon “Ai ¢ thé truy cap” thanh “Moi ngudi” va nhip vao
trién khai. Sau d6 nhap vao Phé duyét quyén truy cap. Chon tai khoan Google ctia chiing

ta tur ctra s6 yéu cau va nhap vao Cho phép khi dugc yéu cau.

Quin Iy céc tiay chon trién khai

Hinh 3-28 Dung ID Script dé tao cho phan Idp trinh code ESP32
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Diéu nay sé trién khai img dung web va s& cung cap cho ching 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 gap 16i Ung dung nay khong dugc xac minh trong qua trinh phé duyét,
nhap vao nang cao va nhip vao "Script_name" (khong an toan) va cap phép dé duoc

su dung.

2.3.3-nightly ]
il
o e § ESP32 Dev Module - W o

D ‘QTCLN_ana\ ino ”
42
[ 43 [/ Déeng bd hoda thoi gian tir internet
44  WiFiUDP ntpUDP; //Tao va quan ly k&t néi UDP trén mang WiFi
il 45 // THIET LAP CAU HINH WIFI
46 const char* ssid = "Redmi K68 Pro"; // Thay déi tén mang WiFi (SSID - (Service Set Identifier))
Q@ 47 const char* password = "123456788"; // Thay déi mat khau WiFi
48 // KEY APPSCRIPT
O\ 49 const char* GOOGLE_SCRIPT_ID = "AKfycbxe5W_xwu-1FT8Q7FW7rUk1tEo7W0i5b6hNXSUC2sm_408Cjv-2Uk-XkB4i7fIoDMTF";
5@ // THIET LAP CAU HINH MAN HINH OLED
51 #define SCREEN_WIDTH 128 //Chiéu réng man hinh OLED
52 #define SCREEN_HEIGHT 64 //Chiéu cao man hinh OLED
53 #define OLED_RESET -1 //Pinh nghia nit reset, -1 13 khéng cé chan cu thé niao dung cho reset
54 U8G2_SH1106_128X64 NONAME_F_HW_I2C u8g2(USG2_R®, /* reset=*/ USX8_PIN_NONE);
55 // THIET LAP CAM BIEN NHIET 90
56 #define SIG_PIN_DS18B20 32 // THIET LAP CHAN KET NOI CAM BIEN NHIET 9O VOI ESP32
57 OneWire oneWire(SIG_PIN_DS18B2@); //Tao déi tugng oneWire dé giao tiép vdi cam bién nhiét d6 DS18B20
58 DallasTemperature ds(&oneWire); //Tac d6i tuong ds dé giao tiép vdi cam bién nhiét d6 DS18B20 thong qua giao thitc OneWire
59 // THIET LAP CAM BIEN pH
60 #define SensorPin_pH 35 // THIET LAP cHAN KET NOI cAM BIEN pH DO VOI ESP32
61 #define Offset @.70 // Bién bl gia tri dé lam chudn gia tri
62 #define samplingInterval_pH 20 //Khodng th&i gian 1ldy 1 mdu giad tri tir cam bién
63 #define printInterval_pH 80@ //Thoi gian in gia tri pH ra
64 #define ArraylLenth_pH 4@ //S6 lugng mau dé tinh toan gia tri

@ Qutput | Serial Monitor =5

Ln 38, Col 25 ESP32 Dev Module on COMY [not connected] 21 5

Hinh 3-29 Cai dat Wifi va cdu hinh ID Google Script

Code cho ESP32 lap trinh cau hinh Wifi va ID Script da trién khai ciing theo d6 1a code
cac thuat toan ctia cam bién va diéu kién khac. Sau d6 mo Bang tinh Google quan sat
tir d6 ta c6 thé thay rang gia tri thu thap da truyén da dugc thém vao bang va st dung

dé€ luu trir hodc trich xuat dé€ lam cac tién ich md rdng khac.
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ESP32v8 # [0 ¢ 0éluuvic Drive

Tép Chinhsifa Xem Chén Binhdang DiFlidu Congeu Tiénichmdrdng Trg giop °© & o
QT & & & § W0% + & % O 0 wi adl - [-[2]+|B I = A % @ E~ 4 I B 313|&- ~
- fx Date
A & o o e r G " 1 K L " n o 3 a R s T
[Date| mime DI RTOSH[ITSS Tong sé cia TDS Tong sé cia Temperature Téng s6 cua pH Tong sé cia TSS
1104 | 1718561 33.00 644 | oo | oo | .- . ) -
1104 171752 33.00 6.42 0.00 0.00
11704 171651 33.00 643 0.00 0.00 ™ = 2 &
104 | 174550 3300 641 | ooo | oo0 | ¥ v \ )
1104 | 171450 3300 645 | oo0 | oo | = : A w
1104 | 171349 3300 543 | 000 | 000 T "Sesctgzessszzn 53| ‘IsEzocEScosoSsesszsen
tmd | 171280 | 3306 648 | 000 | om0 SR e e EEEEE LR 8% GSeccegpresnwoncesege | | o Sa00.00 T
11704 17:11:49 3300 646 0.00 0.00
Tna | 171048 300 550 000 000 Téng 6 cla TDS Téng sb ciia Temperatura Téag sb ciia pH Téng <4 ciia Temperature
1104 | 170849 3300 645 | 000 | 000
1104 | 17.0849 3300 65 | 000 | 0.00
11704 1707 48 3300 641 0.00 0.00
1104 17:0648 33.00 649 0.00 0.00
11704 | 170547 3300 655 | 000 | 000
1104 | 170447 3300 665 | 000 | 000
1104 | 170346 33.00 656 | 000 | 0.00
11704 1702 46 3300 6.52 0.00 0.00
1104 | 170145 3300 65 | 000 | 000
11704 | 170045 3294 650 | 000 | 000
1104 | 1659.44 3284 553 | 000 | 000
1104 16:58.43 3294 6.52 0.00 0.00
11704 1657 42 3288 661 0.00 0.00
104 | 165642 3288 657 | 000 | 000
11704 | 165541 3281 65 | 000 | 000
1104 | 165441 3275 662 | 000 | 000
1104 16:53.42 3269 6.62 0.00 0.00
11704 1652 41 32 56 665 0.00 0.00
1104 | 165141 3238 671 | 000 | 000
11704 | 165040 3219 715 | oo | o000
1104 | 1649.40 3219 07.07 | 3488 | 000
1104 16:48:40 3281 6.69 0.00 0.00
11704 164739 3269 6.65 0.00 0.00
1104 | 164639 3256 663 | 000 | 000
[ETTR RTYTED XD &e7 | o | _amn
+ Datalog ~

Hinh 3-30 Dt liéu truyén téi GoogleSheets
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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 dit liéu thanh cong c6 thé giam st dir liéu tai GoogleSheets tuy nhién

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

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

trén nén tang 10S va Android, website.

E ESP32ve #r & &

Tép

Chinh siia

Xem Chén Oinhdang DONiéu Congey Tiénichméréng Tra gidp

D B (k- © ChiaSe = o

Q Tnhdo & o & F wWo% v | 4 % 95, 99 u B Ténichbisung A A E E-Li-bk-A- o B 0D YE-I B L I &~ - B
. ® wmacro
. B . . ¥ Apps Seript
L Dl e oy [ . ) Téng sé coa pH Téng sb cia TSS
1 a5 nw 54 | ooo | om T30 ing dyng N - @
s D rarsz | moe G4z | oo | 000
4 104 | 171661 3300 643 000 0.00 2 L
5 1004 | 171580 300 641 | 000 | 000 A‘y\h L I " /\ &
& 1o | 171a%0 3300 54 | oo | om w
T e | riaes | mo co | ow | om 5| =z °
& 04 | 171250 3306 648 | 000 | om 5| ees g M W00 T
s 1ma | 17aras 3300 64 | 100 [ oo o
I AT 3300 650 | 000 0.00 Téng <4 ol Temperature
n 1104 | 170945 3300 B 45 [} 000
2 104 | 170849 3300 656 0.00 0.00 &
13 1ba | mords | 3300 54 | oo | om
1 1oa | 1roses | 3son s | oo | om
s | 7osaT | mmw 555 | oo | om0 'S
d 11704 | 170447 3300 685 000 000
A0 | 170346 | 3300 650 | 000 | 000
" 104 | 170246 3300 652 000 000
19 104 | 170145 | 3300 G5 | oo | 000
= md | onds | w84 550 | oo | om
2 pa [ wssar | m:e 651 | oo | om
= 104 | 165843 | 3294 552 | oo | 000
= 1oa | tesraz | mee 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 2% 671 | oo | 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
% nd | eas3s | wmem 56 | 0w | om -
e | sereaa | waw er 1 nm T
+ = Datalog -

T AppSheet

Hinh 3-31 Khdi tao dé thiét Idp AppSheet tao Ung dung, \Website

-+ create

@ Rec

&, Shared withme

& Own

ent

ed by me

& Templates

Q o @ :

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

Hinh 3-32 Chon Database cho AppSheet
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T BVU-GTCLN

P Settings
@ Information
=] €) Theme & Brand
o ~Boaa

Relationships

+ Legacy
& Toves
General

View type aptions

©Q

Localization
@ G Performance.
& % Offline mode

8 Integrations

L Information
App Properties
Shart Name
Unique (one-word) handie for app. BVU-QTCLN
Version 1.000115

Major and minor version number.
Increment the majos version
number when you make significant
changes ta the app calumn
structure

Short Description
One sentence descriptian of the.
application

DESIGN BY NGUYEN

Category

Category fer the spplication

System Apps -

Function

Target function for the application e

Industry

Target indusiry for the application Technology -

Avitai (s B0 GIAO DUC VA DAOTAO

description of the agplication TRUGNG DA HOC BA RIA
VONG TAU

Personal use only? »

15 the app meant for persanal use
only, net for work or in & group ar
oroanizatian?

Hinh 3-33 Giao dién thiét ké App va Website

= ' Temperature

Temperature

-O- Temperature

B o B

Preview app as @

@ nguyensyquocdungdz@gmail.com

View: Tomparaty

Table; BVU

o 8 & dh
pH Tss oata werage Calenaar Hap
Apply

o @ :

& Templates

Q@
@®
]
)

7 AppSheet

+ Create

(@ Recent
&, Shared with me
£ Ownedbyme

I& Templates

T evu-QrCLN

Settings

@ Information
B @ Theme & Brand
« ~Boas
Relationships
+ Legacy
@ TVews
General

View type aptions

Q

Localization
G Performance

& Offline mode

e s

8 integrations

Q

Recent (1) Apps Databases

Name

2 svu-aTCn

Status Ovner

Deployed me

Hinh 3-34 Khoi tao App

a Informatian

App Properties

Short Name
Unigus (one-werd) handie for spf

BVU-QTCLN

Versian

Major and

1.000115

e sugnificant
changes 1o the age colmn
structure

Shart Description
One sentence descriplion of the
appacation

BESIGN BY NGUYEN S QUOC BENG.

Category
Category for the appieation £
Function

Target functon for the apgication  EOUCAt0N_ANd_Training

Industry
Targatindusny for the sppication. | TEChnology
Description

A& verbase (ane-paragraph)
descriation of the apghcstion

B0 GIAD DUC VA DAD TAD
TRUGNG DAI HOC BA RIA VONG TAU
KHOA CONG NGHE - K¥ THUAT

Personal use anly?
15 the app mesnt for persans! use
‘anly,nat or woek o in 2 grous o
organastion?

Defautt app folder
The default location for app fies

/appsheet/data/BVU-385225417-24-03-01-3

Last modified

Apr5, 2024

Support
Pricing
Blog
Customers

Partners

@ 2 5 ¢ A O :
0 oo - it @&
= @ pata aQ ¢
Time Date Tempacature oH Tos 155 =
o P— 5300 s ™ 000 ,
nasn Tasaoz sa0s san a0 oo »
Tomas sz 5300 sas ane ™ >
17:06:48 Ta/2024 33,00 649 000 000 >
Tosar R s300 a5 a0 ™ s
— taraozs 530 o8 o0 ™ »
Tonas sz s300 ss8 ane ane 28
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Add a new bot
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Hinh 3-42 Thiét Idp Bot giri dit liéu dén email hang thang, tuan, ngdy
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Hinh 3-43 Thiét Idp thong bdo dén email, itng dung, SMS
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Hinh 3-44 Giao dién gidam sat phién ban danh cho website
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Hinh 3-45 Giao dién gidam sat phién ban danh cho website bdang tinh trung binh

Hinh 3-46 Feedback bdo cdo tinh trang vmg dung, website néu cé 16i
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About the App

E mer L kmgwsuﬁvm
o rpﬂ

GL\O

. 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\LUc\xoxma\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

its locale, and timezone.

o
S e ek et T

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 3-47 Diéu khodn dich vu va Chinh sdch bdo mdt

3.3.2 Thiét ké bao céo phan tich dir liéu Looker Studio

Looker Studio cung cAp mot giao dién truc quan dé xdy dung cac bio cio, truy van va
tryc quan hoa dir liéu mot cach linh hoat va dap trng nhu cau 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, dir licu thoi tiét, dit liéu vé luu lugng nudc 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 cdo 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 vé6i 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

5 Looker Studio Q Se ’ 0 o @3

o @ 0

® (5] 0

[ i I
' th me
{ ® - ——
s
[ “ agle Ad
1

e’
Mame Owned by aoyore  + Last cpaned by me =
B - Pepe

i ]} rphe] Search Pw ar -

] cCopy of [Sampiel Geogle Searvh Aurtion Insights
40 be] Googe Ats Searth Auwven inuights

Hinh 3-48 Phdn tich mé 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 Giup do hoac feedback
o Cai dat nguoi dung
o Truy cép nhanh cac san pham khac ctia 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 3-49 Phdn tich chitc ndng giao dién thiét ké bdo cdo phan tich dir liéu
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1. Logo, ban co thé nhan vao dé tré lai trang chu Looker Studio

2. Thanh menu: nhiéu chitc ning ban ciing c6 thé truy cap nhanh tai day
Tu trai qua phai:

- Lam mo1 dir liéu

- Chia sé bédo cao

- Xem trudc bdo cao

- Nhan gitp do tir Google hodc feedback

- Truy cap nhanh cac san pham khéc ctiia Google

3. Quan ly tai khoan

4. Quan ly trang bao céo

5. Lua chon ché dd: hoan tac hodc lam lai

6. Thém biéu dd vao béo céo ctia ban

7. Thém trinh diéu khién twong tic (lwa chon thoi gian hién thi dit liéu, bod
loc..)

8. Thém chit, v& dudng 1a hinh khéi vao bao cao

9. Thém ngudn dit liéu vao bao céo

10. M6 bang chu dé va b cuc

11. Chinh stra loai biéu d6

12. Chon mot biéu dd dé hién thi bang thudc tinh cho biéu d6 do.

13. Cau hinh c4c thugc tinh dit liu ctia biéu do duge chon

14. Cac trudng c6 san. Ban co thé kéo thir nguyén va sb lidu vao bang thudc

tinh dir liéu.
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Chon dir liéu tir Google Sheets vao Looker Studio
| T D o 2]

'S :!aocao khéng ca:éu aé : & Cant - n § o ®

w0 Yem Ty oo
B Tamaing cig i
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Google Connectors (24) |
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1

G Looker H Google Analyti
Oias. o

I Displey 5 Video 360 H R 00 b trich xuidt H 4, CoogeAdMunsger 360 BB Google Cloud Storage

Hinh 3-50 Chon nguén di liéu cho LookerStudio
RS e sty i aajones@n]

s ia"ufaokhmgconeude . & s - : o®

m Trang  Trogip

B Memtrang S héma i

W Tomeing choent

Théng tin @lng shap o4 truy cp vio 40 ldu: @ X

€ Thém dii s vo bso cho

Hinh 3-51 Chon Google Trang Tinh
1. Chon mot ngudn dir 1iéu mudn két ndi vao bao cao Looker Studio

2. Nhan vao nat “Add” dé thém dit liéu
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CHUONG 4 CHUC NANG & QUY TRiINH VAN HANH

4.1 CAC CHUC NANG UNG DUNG & WEBSITE

% munvsers (8 STARS
GIAO DIEN NG DUNG & WEBSITE

EI_‘;*-‘*

GIAO DIEN XEM TREN WEBSITE GIAO DIEN XEM TREN U'NG DUNG 10S/ANDROID

. QR TRUY CAP WEBSITE

GIAO DIEN XEM TREN EMAIL GIAO DIEN XEM TREN LINK LOOKER STUDIO
Hinh 4-1 Téng thé giao dién Web va Ung dung dién thoai
QR Code dung dé cai dat tng dung hodc truy cap website mot cach nhanh chong hoic
truy cap nhanh bang lién két:

Lién két truy cép tmg dung: https://bit.ly/bvugtcln

Lién két truy cip webstie: https://bit.ly/gtcinbvu

Ung dung duogc sir dung va cai dat ca hai hé diéu hanh IOS/Androi va website va Gmg
dung duoc thiét ké giao dién giéng nhau

Giao dién dugc cht thich day du thong tin lién quan dén dé tai do an tot nghiép va tai
phan More information bén trai gdc man hinh khi nhin truy cp s& duoc dan truc tiép

dén website truong.
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https://bit.ly/bvuqtcln
https://bit.ly/qtclnbvu

Chirc nang wng dung & website:
- Chirc nang giam sat biéu dd: Céc chi sb Nhiét do, pH, TDS, TSS dugc giam sat
dang biéu do, loai va dang biéu dd c6 thé tuy chinh nhiéu mau khac nhau tuy theo

nhu cau cia nguoi sir dung

e Proviewas: nguyensyquocdungdzsgmailcorm
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o o -
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O o t
s
Dat . 544
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b e
0 =
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¢
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L an 0o Vé tinh = \33 A \ m
08 A 2\ 3 \
Tss
Dat
Average
ndr
i}
B Feedback

100 s 4n  GAUL 1 i G024 Arbus, CHES / AU, e/ Copamcas, Maxae Tecmooioges (s thoi.

Hinh 4-3 Tinh ndang mo réng nhw ban do, ll;h
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- Chirc nang tinh nang mé rong: Dinh vi vi tri do, thoi gian lich, bao cao nhanh truc
tiép vé email ciing dugc tich hop va tng dung va website.

- Chirc ning canh bao: Canh bao vuot ngudng trén/dudi hién thi bing mau cam va
d6, mau cam 1a chi s6 duéi mirc cho phép, mau d6 1a chi sé vuot ngudng cho phép
khi ta truy cdp vao dit liéu data c6 thé dé dang thay duoc bang mau va tiéu dé canh
béo cu thé ngoai ra c6 thé tiy chinh giao dién canh bao, mau sic canh bao.

- Chirc ning tinh toan: Tinh ning tinh toan trj trung binh cac chi s6 thu thap trong

ngay chi s6 nao chiém phan 16n dé dua ra tinh todn lwa chon tinh chinh nguén nuéce

\
phu hop.
®: -
= @ swaonn Q SearchDats IR 0
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ma324 9/5/202 3213 s £ 15543
o 3213 15543
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o

" Hinh 4-4 Canh bdo vieot nguﬁng
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0" Temparature Average 8 Data
- Temperature
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Hinh 4-5 Tinh todn tri trung binh
Chirc ning giri dir liéu tw dong: Dit lidu duoc guri tu dong vé email va thoi gian cai
dit da chi dinh bang LookerStudio bao gdm dang biéu d phan tich va File PDF di
li¢u thu thap, ngoai ra ta c6 thé tai dir lidu dang PDF ngay lap ttic vé tai trang chu
Google sheets hoic tmg dung néu can

& BAQ CAO KET QUA QUAN TRAC CHAT LUGNG NUGC (Hang ngay) 2 st - NG ]

Trang khang cé tiu dé

BAO CAO KET QUA QUAN TRAC CHAT LUQNG CHAT LUQ'NG NUGC

Trang khong cé tiéu d&

50 0
W 40
W ‘
= 20 |
m
1 1
: , E )
' 3 - 'y
| ] 1 .
213 N NI /N 2w 3150 3200 3009 -127.00 Sthod 16tho3 27the3 Tthad 18thgd  20thg4  10tha5  21thg$S
Tompwaions 32.1 31.69 31.75 1) 3 »>
3213 W 369 3175 EEnool 355 »
g 10 0
2
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Hinh 4-6 Phdn tich dang biéu do
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Q Tim kiém trong thy
¢ ® 0§ &8 0 @ mD

BAO CAO KET QUA QUAN TRAC CHAT LUONG NUGC (Hang ngay) - May 31,2024 M

a Nguyén ST Quéc Ding (via Looker Studio)

b Looker Studio

s0g roc

mapVDralts

SHIEP
KE VA LAP DAT MO HINH QUAN TRAC CHAT LUONG NUGUC NUOI TRONG THUY SAN

vh 46 4o tao: Dai hoc

Cong nghd kj thudt di¢

by

Hinh 4-7 Ti déng giti email biéu dé va PDF

Tinh niing canh bdo: Canh bao néu cac chi sé vuot ngudng cho phép sé& tu dong giri

email bao gdm thoi gian vugt ngudng va chi sd vugt ngudng.

Q_ Tim kiém trong thut

€« B O E B O @& @D ¢ 5> e

O nopthuada CANH BAO KHAN CAP s thirén « a5 B

D3 tam &n

nguyensyquocdungdz@gmail.com

Hién thém

2024.05-29 17:44:20 - Nhiét 85 wrot ngudng: 32.13
4 2024.05.29 17:44.20 - TSS vuot ngusng 155443
Nhan d 2024-05-29 17:44.20 - Nhidt 6 vuot ngudng: 32.13
20240529 174420 - TSS vt ngudng 155443
L & 2024-05-29 174420 - Nhiét 38 vuot ngudng: 32.13
2024.05-29 17.44.20 - TSS wrot ngudng 155443
2024-05-29 17:44:20 - Nhiét 6 wiot ngudng: 32 13
2024-05-29 17:44.20 - TSS vuot ngudng 155443
2024-05-29 174420 - Nhiét 66 vuot ngudng 3213
20240529 174420 - TSS vuot ngudng. Mon Oct 01 1798 00.24 26 GMT+0706
(Gi% Dang Duong)
2024.05-29 17:44:20 - Nhiét 86 wrot nguéng: 32.13
2024-05-29 17:44:20 - TSS vwot ngudng 1554 43
2024-05-29 17:44:20 - Nhiét 68 vuot ngudng: 32 13
2024-05.29 174420 - TSS wot nguong 155443
2024.05:29 17:44.20 - Nhidt 6 vot ngudng. 32.13
2024.05-29 17.44:20 - TSS vurot nguéng. 1554.43
2024.05-29 17:44:20 - Nhiét 86 vuot ngudng: 32.13
2024-05-29 17:44.20 - TSS vuot ngudng Mon Oct 01 1798 00 24:26 GMT+0706
(Gi Bng Duong)
2024-05-29 174420 - Nhiét 83 vuot ngudng 3213
2024.05:29 17.44.20 - TSS vuot ngudng: Mon Oct 01 1798 00:24.26 GMT+0706
(Gi Bng Duong)
2024.05-29 17:44:20 - Nhiét 86 wot nguéng: 32.13
2024-05-29 17:4420 - TSS vuot ngudng Mon Oct 01 1798 0024 26 GMT+0706
(Gi Bng Duong)
2024.05-29 17.44:20 - Nhiét 6 vot ngudng. 32.13
2024-05-29 17:44.20 - TSS vuot ngudng. 155443
2024.05-29 17.44:20 - Nhiét 85 wrot nguéng: 32.13
2024.05-29 17:44:20 - TSS vuot ngudng: Mon Oct 01 1798 002426 GMT+0706
(G# Bng Duong)
2024-05:29 174420 - Nhidt 6 vuot ngung 32 13
W24 1€ 20474430 700 wemk nguEng: 1654 43
otngudng 3213
quéng 155443

énmanhinhchoGmai. OK  Khéng,camon X

Hinh 4-8 Canh bdo vieot ngudng giri vé email
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Tinh ning phén tich: Dit liéu tu dong phan tich bang AI Chat GPT bang viéc quét
bang sau d6 tu dong phan tich va tinh toan dit liéu dua ra két qua dir liéu va thong ké.

ESPIVE % m @ D E -  owws - @

Tép Chinhsia Xem Chén Dinhdang DUlidu Céngcu Tiénichm@réng Trogilp

Does™ Sheets™ Slides™

Q Tichdor & @ B F 00% - [ 6 % O 09 @ aial  ~  -[12]+ B I 5 A %+ I[P L 3leg- ~ B2

RIS - Chat et D
A 8 ¢ o 3 ¥ e W ' 3 3 L [ M o ® o
+ | IDwks) e N [BTOSY T3 Analyze the data in the selected range
@ 20005 | 174613 3219 543 | 000 | 165443 @
3 2905 | 14542 3219 545 | ooo | 155243
¢ 7905 | 1Ta5iz 3219 544 | 000 | 155443 Fetching sheet. .
s 29005 | 174423 3213 544 000 [ 155443 e cichact I e Cordme e
& 2905 | 174419 213 544 | ooo | 155243 ’
T 2005 | 1Taa15 3213 544 | 000 | 155443 Here s a summary of the data in the °
s 2905 | 17aam 3213 537 | ooo | 155423 sslactad range from your
s 2905 | iradts 3213 533 | oon | 155443 A
2905 | 74402 3213 532 | 000 | 173810 Data Summary
R 2005|1743 57 213 5330 |00 F1E5a43 - Date: Various dates from 29105 to &
122905 | 174353 3213 545 | 000 | 155443 aarlier dates.
n T2u5 | 1ra3e 3213 545 | 000 | 166443 + Time: Multiple tims entries within
1 2905 | 174385 3213 531 | ooo | 173810 e a
15 2005 | 174341 3213 545 | o000 [ 179810 « Temperaturs: The temperature ¢
16 2905 | 174337 3213 545 | 000 | 179810 values range around 31-32 degrees.
72905 | a3 213 544 | ooo | 155243 - pH: pH values are around 5.4 1o
18 2905 | 174328 3213 545 | 000 | 175810 575
19 2905 | 174324 3213 544 | o000 | 185443 - DS (Total Dissolved Solids}
2905 | 174319 3213 534 | ooo | 155843 Values are primarily recorded as 0.00.
A 26005 | 174315 3213 53 0.00 | 155443 = TS (Total Suspended Solids):
® 7905 | 174311 3213 545 000 | 155443 Values typically range from 1288.36 10
n 79005 | 174307 3213 545 | 000 | 155443 2218.20, with some entries st
2905 | 174302 3213 532 | 000 | 165443 CEERICTL D
*n 29/05 174258 3213 533 0.00 1798 10 ‘Observations:
® 2905 | 174253 3213 546 | 000 | 179810 R
#3905 | 114249 3213 542 | 000 | 179810 g
m 2905 | 124 213 545 | ooo [ 178810
3 2905 | 1T4240 3213 545 o000 | 173810 Yee
» 29005 174236 3213 533 0.00 155443
2905 | 114231 213 545 | ooo | 155243
2 2005 | 174227 213 533 | 000 | 155443
B 29005 maan 3213 545 0.00 179810
#2905 | 174217 213 545 | 000 | 155443 Sl a 2 >
® sane | ararer EOETY T | non | areran .
+ = Datalog ~ Dém: 210 i

Hinh 4-9 Al Chat GPT phdn tich dir liéu tw dong
Ung dung mé rong: Ngoai ra con rat nhiéu tmg dung mé rong bang tri tué nhan tao
c6 thé tich hop vao tmg dung va website tiiy theo nhu cau va mong mudn cua nguoi

dung

€ o Google Workspace Marketplace ~ Q. Tim kiém ing dung

3 Tétcabgloc (1) Hoat déng vdsi Trang tinh ~

Ung dung théng minh®
Lam viéc hiéu qua hon va nhanh chéng hon nhd cac Uing dyng sif dyng

c8ng ngh# tri tud nhan tao.

MAIL MERGE GPT for Google

s

for SHEETS Sheets and Docs ‘g,

GPT Workspace

GPT for Docs Sheets Sli.

Goog Shoots: Sheets, Sides
Jpec aes Calendar! *

Form *ham
BuilderPlis -%, » B =

Hinh 4-10 Cdc ing dung cé thé mé réng trong tuwong lai
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4.2 QUY TRINH VAN HANH

Chu ky van hanh:
B1: Sau khi bom x4 hoan thanh vi¢c xa nudc va ngung hoat dong, xx phut sau, bom
1 s& hoat dong. Bom 1 bom dén khi bé day s& tit.
B2: Trong khoang thoi gian tir khi bé day dén khi bom xa hoat dong. ESP32 sé tién
hanh do va gui dir liéu 1én server mdi 30 gidy mot 1an. Viéc giri dit liéu chi hoat dong
trong tho1 gian nay.
B3: Sau xx phut ké tir khi bom ddy bé, bom xa hoat dong va sé& tat khi hoan thanh
viéc xa.

B4: Hé théng tiép tuc quay lai B1.

Cac chirc nang khac:
e LCD sé hién thi hai trang thai:

+ Khi céc chi s6 & mitc an toan, LCD hién thi: “TRANG THAI BINH THUONG”
+ Khi c6 it nhat c6 mot chi s6 vugt ngudng cho phép, LCD hién thi: “TRANG
THAI CANH BAO”.

e Khi c6 it nhit c6 mot chi s6 vuot ngudng cho phép, chudng canh bao s& bat. Co

thé tam thoi tit chudng bao bang nit nhan va khoi phuc lai néu nhan 1an nia.

e OLED s& hién thi céc chi s6 do duoc tir cic cam bién

e Bom 1 va xa co thé bat/tat thi cong bang nut nhan.
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MAN HiNH TRANG THAI

S B ;5 MAN HINH THONG SO THU THAP

NUT NHAN
ON/OFF BOM 1
ON/OFF BOM XA

TAT CANH BAO

RELAY

BOM
CHUONG
CANH BAO

Hinh 4-11 Céc khoi trén md hinh
Giai thich khoi chirc ning:

e Ba niit bAm tir trai qua phai bao gdm: ON/OFF thu cong bom 1, ON/OFF thu
cong bom xa va nat tat/bat chudng canh bao.

e 4 Khbi Relay tir trai qua phai bao gdm:
Khéi 1: Chudng canh bao
Khéi 2: Bom xa
Khéi 3: Bom 1

e LCD hién thi 2 trang thai: “TRANG THAI CANH BAO” va “TRANG THAI
BINH THUONG”

e OLED hién thi cac chi sb do duoc tir cam bién.

e ESP32 lam vi xtr ly trung tam.
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CHUONG 5 HUONG PHAT TRIEN

5.1 UU VA NHUQC PIEM
5.1.1 Uu diém:

Mo hinh c¢6 thé do va lay mau lién tuc, hodc do theo chu ky cho két qua chinh
X&c.

Piéu khién tu dong hé théng bom, hoic may thdi oxi hodc cic may moc khac
néu vuot nguong.

Nhén thong bao canh bao vuot ngudng va phan tich ty dong qua dién thoai bang
ung dung, email, sms v.v.

Canh bao vuot ngudng bang coi bao, dén bao.

Mién phi Clound Sever luu trit dit lidu.

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

Ché do phan tich dir liéu da dang.

Str dung da dang tai nguyén h¢ sinh thai Google.

Kich thuéc mach nhé gon.

QR quét cai dat app, website nhanh chong.

Tich hop nhiéu tién ich mo rong nhu: dinh vi, lich, send data nhanh..

Tich hop Al GPT phan tich dit li¢u tu dong

5.1.2 Nhuoc diém

Chi s6 thu thap dit liéu va canh bao chua can thiép truc tiép va ngudn nudc
Chua diéu khién cai dit thong sb tu dong bang tmg dung hodc website.

Két cdu board mach tuy van duoc dua vao khung nhung van roi rac. (43 thiét ké
mach PCB)

Két cAu m6 hinh chi mang tinh ing dung, nghién ctru, dd 4n hoc tap.
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5.2 HUONG PHAT TRIEN DE TAI

- Khi hinh duoc trién khai va thuong mai hoa, nhom sé thiét ké mach PCB riéng,

tich hop cac module lai v6i nhau thanh mot thé thong nhét.

1 PRt g - X8 View]

Hinh 5-1 Mach PCB mé réng chén két ndi
- Thu nho mo hinh hon dé tiét kiém khong gian, d& dang di chuyén.

- Sir dung ning luong mit troi va pin dé duy tri mach.

Hinh 5-2 Pin nang luwong mat troi

- Thiét ké ta dién c6 kha niang chiu dugc méi truong khic nghiét.
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PHAN KET LUAN
Trong d6 4n nay, nhom da tip trung vao viéc thiét ké va lap dit mot mo hinh quan tric
chat luong nuéc danh cho nudi trong thuy san, nham quan 1y va diéu chinh méi truong
song cho cac loai thuy san. Sau qua trinh trién khai, nhom da dat duoc mot s6 két qua
quan trong nhu sau:
Hiéu biét siu sic vé yéu cau chat lwong nwée: Nhom da nam vimg cac yéu td quan
trong nhu oxy hoa tan, pH, nhiét d6 va cc chit dinh dudng can thiét cho cac loai thuy
san. Diéu nay giup thiét 1ap cac tiéu chuan va diéu kién can thiét dé danh gia va duy tri
chét lwong nude tot nhat cho nudi trong thiy san.
Thiét ké m6 hinh quan tric linh hoat va hiéu qua: Nhom da phat trién mot mo hinh
quan tric c6 kha nang thich tng véi nhiéu loai hd thiy san khac nhau. M6 hinh nay
dam bdo hiéu qua vé chi phi, do tin cdy va tinh chinh xac trong viéc thu thap dir li¢u,
gitip cac nha quan 1y dé dang ap dung trong nhiéu hoan canh khac nhau.
Ap dung cong nghé tién tién: Nhom da tich hop cac cam bién va thiét bi quan trac
hién dai vao hé thong, str dung cong nghé IoT (Internet of Things) va cac hé thong
thong minh. Piéu nay gitp tdi vu héa qua trinh quan tric, thu thap va phan tich dir liéu
mot cach chinh xac va kip thoi.
Cai thién quan 1y va khai thac tai nguyén nwéc: Mo hinh cung cip thong tin chinh
xac va kip thoi vé chat lugng nudc, hd tro viée quan 1y hiéu qua cac hoat dong nuoi
trong thuy san. Nho do, ning suat duoc ting cudng va cac rai ro lién quan dén chat
luong nuédc duoc giam thiéu. Hé thong ciing cho phép phat hién sém cac van dé moi
truong dé co bién phap xir 1y kip thoi.
Tiém ning mé rong va phat trién: M6 hinh quan trac ndy co tiém niang ap dung rong
rai trong thuc té, két hop v6i cac hé théng quan 1y thong minh dé tao ra mot hé thong
quan 1y chat lugng nudc toan dién va tién tién hon. Diéu nay giup toi vu héa viéc quan
Iy chat lugng nude va ting cudng hiéu qua san xut trong nganh nudi trong thay san.
Nhu céu va tiém ning trong nganh: Trudc nhu cau ngdy cang cao vé ngudn gbc va

chat luong san pham thily san, mo hinh quan tric chat lugng nudc tro thanh coéng cu
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quan trong dé dam bao tuan thi cac quy dinh vé an toan thuc phdm va bao vé moi
truong. Dy 13 co hoi 16n cho viée ap dung va phat trién mé hinh trong cac doanh nghiép
nudi trong thay san.

Thach thirc va hwéng phat trién trong twong lai: Mac du dat dugc nhiéu thanh tyu,
nhom van d6i mat voi cac thach thirc nhu t6i wu hoa hé théng, tmg phé véi nhiéu tinh
huéng do chua c6 nhiéu kinh nghiém thuc té.

TAm quan trong ciia viéc chia sé kién thirc va hop tac: Chia sé kién thirc va hop tac
giita cac nha nghién ctru, doanh nghiép va co quan chinh phu 1 yéu té then chét dé
thuc day su phat trién ctia mo hinh quan tric chat lugng nude. Nhom hy vong rang do
an s& duoc ap dung rong rai, gop phan niang cao hiéu qua san xuat va bao vé moi trudng

trong nganh nudi trong thuy san.

Tom lai, 46 4n nay di dat duoc nhimng thanh tyu dang ké trong viéc phat trién mo hinh
quan trac chat luong nudc cho nudi trong thiy san. Cong trinh nay khéng chi gitp nang
cao hiéu qua san xuat ma con bao vé tai nguyén nudc va moi truong. Nhom tin rang
viéc ap dung va phat trién mé hinh nay s& mang lai nhiéu loi ich cho nganh nuéi trong

thily san va xa hdi néi chung.
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