Nam: 2022

A

O1 TOM THE

A

~

U'U VA THIET KE THIET BI GIAM SAT SU DUNG LORA TRONG NU
CHAN TRANG “TREN CAN”.

TEN DE TAI NGHIEN C

A,

Nguyén Pinh Pai
Phan Naé Gia Truna

PAI HOC PA NANG
TRUONG PAI HQC SU PHAM KY THUAT
KHOA DIEN - PIEN TU

PO AN TOT NGHIEP PAI HOC

NGANH: Cong nghé K¥ thuit Pién - Pién tir
CHUYEN NGANH: Céong nghé K§ thuat Pién tir

PE TAI:
NGHIEN CUU VA THIET KE THIET BI GIAM

SAT SUDUNG LORA TRONG NUOI TOM THE
CHAN TRANG “TREN CAN”

Ngudi huéng dan :  ThS. Trian Duy Chung
Sinh vién thyc hién  : Nguyén Pinh Pai

Ma sinh vién : 1811505120203

Lép : 18D4

Sinh vién thyc hién : Phan Ng6 Gia Trung
Ma sinh vién 1811505120158

Lép : 18D3

Pa Ning, 12/2022




PAI HOC PA NANG
TRUONG PAI HQC SU PHAM KY THUAT
KHOA DIEN - PIEN TU

PO AN TOT NGHIEP
PAI HOC

NGANH: Céng nghé Ky thuat Dién - Pién tir

CHUYEN NGANH: Cong nghé K§ thuat Pién tir

PE TAI:
NGHIEN CUU VA THIET KE THIET BI GIAM

SAT SU DUNG LORA TRONG NUOI TOM THE
CHAN TRANG “TREN CAN”

Ngudi huéng dan . ThS. Tran Duy Chung
Sinh vién thyc hién  : Nguyén Pinh Pai

Ma sinh vién 1811505120203

Lop : 18D4

Sinh vién thuyc hién : Phan Ngb Gia Trung
Ma sinh vién ;1811505120158

Lop : 18D3

Pa Ning, 12/2022







TOM TAT

Tén dé tai: Nghién ciru, thiét ké thiét bi gidm sdt sir dung Lora trong nudi tom thé chdn tring
“trén can”.

Sinh vién thyc hién: Nguyén Dinh Dai Ma sinh vién: 1811505120203
Lop: 18D4
Phan Ngbé Gia Trung Ma sinh vién: 1811505120158
Lop: 18D3

Hé thong thu thap dir liéu khong day sir dung cong nghé thu phat LoRa gém c6
1 Gateway va 1 Node.

Node do théng sé nhiét do - ndng d6 pH — do bio hoa oxy, canh bao khi qua nhiét
d6 dinh mirc va guri dir liéu kém vdi tin hiéu canh bao cho Gateway déng tho1 nhan tin
hiéu diéu khién tir Gateway, khi tin hiéu canh bao duogc bat thi hé théng Node sé& tu dong
bat thiét bi van hanh cung lac d6 thi Gateway khong thé diéu khién Node 1 chi duoc
nhan thong tin dir li€u tir Node .

Gateway c0 nhiém vu thu thap dir liéu tir 1 Node dua dir liéu 1én WebServer. Dix
liéu thu thap dugc dua 1én server la Blynk phuc vu viéc giam sat va quan ly tir xa cac
thong s6 moi truong. Viéc két ndi qua mot thiét bi thong minh nhu Smartphone 1a mot
diéu v6 cing tién ich va Blynk 1a mot cong cu hd trg diéu nay cuc tot. Vi Blynk app
va blynk server duoc phat trién sin dé phit hop véi cac vi diéu khién nhu Arduino, ESP

8266 va ESP32 cling khong phai 1a ngoai 1€.



TRUONG DPAI HQC SU PHAM KY THUAT CONG HOA XA HOI CHU NGHIA VIET NAM
KHOA PIEN — PIEN TU Doéc lap - Tu do - Hanh phuc

NHIEM VU PO AN TOT NGHIEP

Giang vién hudng dan: ThS. Tran Duy Chung

Sinh vién thyc hién: Nguyén Dinh Dai Ma SV: 1811505120203
Lop: 18D4
Phan Ngbé Gia Trung Ma SV: 1811505120158
Lop: 18D3
1. Tén dé tai: Nghién ciru, thiét ké thiét bi giam sdt sir dung Lora tronng nudi tom

2.

thé chan trdng “trén can”.

Cac so0 li¢u, tai liéu ban dau:

% Nghién ctru thiét ké hé thng thu thap trao d6i dir lidu tir xa, khong day bang vo

tuyén RF voi cdu hinh géom 01 tram con (Node) va 0l tram chinh
(Master/Gateway).

¢ Tram con c6 cong viéc:

Board diéu khién: St dung Board mach vi diéu khién Arduino UNO.
MB&i tram con c6 cac khdi mach nguén, cam bién, diéu khién, mach tai (khong
bét budc) va module thu phat RF hing Lora SX1278 — RA02.

+¢ Tram chinh c6 cong viéc:

Kha ndng hién thi thong tin Node, tin hiéu do luong, thu thap tir cac cam bién va
tin higu diéu khién tai tai cac Node.

Board diéu khién: St dung Board mach Node MCU ESP8266 cho phép két ndi
may tinh thong qua céc giao thirc, cong két ndi phd bién nhu UART, 12C, SPI va

cac song mang nhu Wifi, Bluetooth, ...

+«»+ Tai liéu ban dau:

3.

Tai liéu vé Lora (cong nghé Lora - ing dung ctia mang Lora - cach két ndi Lora
v6i cac module - wu nhuoc diém ciia mang Lora, Module Lora RA-02).

Tai liéu vé Arduino Uno R3; cac loai cam bién nhiét 46, do pH, oxy hoa tan
nhu cac Module DS18B20, cam bién pH BNC, SKU_SEN0237.

Tai liéu vé ESP8266; cac giao tiép RF, Wifi.

Tai liéu vé thiét k& App str dung Blynk.

Néi dung chinh ciia do an:

% Chuwong 1: Co sé 1y thuyét:

G161 thi¢u va néu moét s6 ing dung IOT trong cudc song.
Tong quan dé tai.
Noi dung cting nhu nhi¢m vu dé tai néu ra.

Téng quan, co s 1y thuyét vé cac thanh phan trong mang LoRa.



- Tbng quan vé tdm thé chan tring tir: ngudn gbc, cac yéu td tic dong dén tom ciing nhu
quy trinh cham tom mot cach bai ban.
% Chuong 2: Lwa chon cac phwong an:

L)

- Lua chon phuong thuc truyén di lidu.
- Luwa chon Web Server va App.
- Thiét ké so @ kh6i mé hinh (Node, Gateway)

- Lua chon linh kién
% Chuong 3: Thiet ké phan cirng va xay dung lwu do thuat toan cho mo hinh:

- Thiét ké mach diéu khién bang phan mém Altium (Khdi LoRa Node, Khbi Gateway).
- Thi cong mach in.

- Trinh bay luu d6 cho khéi Node, Gateway ciing nhu Server va App Blynk.
< Két qua

L)

- Van hanh thtr nghiém san pham
- Nhan xét va danh gia
- Két luan va hudng phat trién
4.  Cdc san phim du kién:
- Bao cho tong h0‘p d an tot nghiép ‘ 7
- MG hinh hé thong thu thap - do luong - di€u khién khong day RF st dung cong

ngh¢ thu phat Lora.
5. Ngay giao do dn: 29/08/2022
6. Ngay ndp do an: 11/12/2022
Pa Nang, ngay 11 thang 12 nam 2022

Trwéng Bo mon Nguoi hwéng din

Pham Vin Phat Tran Duy Chung



LOI MO PAU

Hién nay c4c hudng nghién ctru tmg dung c6ng nghé gidm sat tam xa cac thong sb
moi trudng thuong st dung cac cong nghé truyén thong khong day da duoc nghién ciru
va phat trién nhu 1a cong nghé Z-wave, Bluetooth, ZigBee, WiFi, LoRa.

Trong d6 c&c cdng nghé nhu: Z-wave, Bluetooth, ZigBee va WiFi ¢ nhuoc diém
déu khong pht hop cho nhitng tng dung IoT tdm xa vi kha nang tiéu tén ning luong
nhiéu va cac chi phi lip dit phan cting dit do.

V6i LoRa 1a mot cong nghé truyén théng khong ddy mdi ndi, mot giai phap dung
dan dé giai quyét cho van dé vé co so ha tang, kha nang tiéu tén ning luong va dam bao
vé tai chinh, hon thé nira thich hop trong viéc x4y dung mang ludi cam bién cho céc ting
dung loT.

Chinh vi vay ching em quyét dinh nghién ciru dé tai “Thiét ké thiét bi giam sdt sie
dung Lora trong nuéi tém thé chén tring “trén can””.

Chung em chan thanh cam on thay gido Trdan Duy Chung, khoa Dién — Pién tu,
truong Pai hoc Su pham K¥ thuat Pai hoc Pa Nang. Trong qu4 trinh thuc hién dé tai,
duéi sy huéng din va duge ling nghe nhitng 16i nhan Xxét cta thay vé cach trinh bay noi
dung dé tai, cac phuong phap nghién ctru dd giup cho nhém chiung em hoan thanh tbt
d6 an tt nghiép.

Tran trong cam on!

Nguoi thue hién dé tai

Nguyén Dinh Dai Phan Ngb Gia Trung



CAM DOAN

Em xin cam doan rang Db an t6t nghiép voi dé tai “Thiét ké
thiét bi gidm sdt sir dung Lora trong nudi tém thé chan trang “trén
can” ” 1a d@ tai nghién cru cia nhom. Nhing noi dung cé sir dung
tai liéu tham khao co trong dd an da duoc liét ké va néu rd tai phén
tai liéu tham khao. Pong thoi nhitng s6 liéu hay két qua trinh bay
trong d6 4n déu mang tinh trung thuc, khong sao chép, dao nhai.
Toan bd ndi dung trong bao cao khong qua 60% la sao chep.

Néu nhu khai bao sai ching em xin chju moi trach nhiém vé
hinh thirc ky ludt ctia bd mon ciing nhu nha truong dé ra.

P43 bo sung, cap nhat theo yéu cau ctia Giang vién phan bién va

Hoi dong cham Do an t6t nghiép hop ngay ngay 6/1/2022.

Nhirng sinh vién thuc hién

Nguyén Dinh Dai Phan Ngo Gia Trung
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Dé tai: Nghién ciru, thiét ké thiét bi gidm sat sir dung Lora tronng nudi

Chuong 1: Co'so 1y thuyet t6m thé chan trdang “trén can”.

CHUONG 1: COSO LY THUYET

1.1 Giéi thiéu vé IoT

Internet of Things — IoT duoc gidi thiéu boi nhitng nguoi sang 1ap Trung
tam ID ty dong MIT dau tién, Kevin Ashton di dit ra thuat ngt [oT vao nam
1999 dé chi cac dbi tuong co thé nhan dang va su tdn tai cua chung. Thuat ngt
ID ty dong dé cap dén bat ky danh muyc k¥ thudt xac minh rong rai nao dugc st
dung trong nganh dé ty dong hoa, giam 16i va cai thién hiéu suat. Cac cong nghé
nay bao gdbm ma vach, thé thong minh, cam bién, nhin dang giong néi va sinh
trac hoc. Cong ngh¢ Auto-ID hoat dong chinh ké tir naim 2003 12 Nhan dang tan
s6 vo tuyén — RFID. Ngay nay, khoang 1,5 ty may tinh va hon 1 ty dién thoai
di dong dugc két ndi vai Internet. Su tdn tai cua "Internet of PC" s& chuyén sang
Internet of Things, v&i 5 — 100 ty thiét bi duoc két ndi Internet vao nam 2020.
Tham chi, c6 nghién ctru cho thiy sé luong thiét bi di dong s& ting gap 30 lan
trong cting mot nam. dén ngay hom nay. Néu chung ta khong chi xem xét cac
két n6i may méc, ma con 1a cac két ndi giita moi thir, thi s6 lugng két ndi c6 thé

tang 1én mot ty.

Hinh 1.1 Internet of Thing

Mét s6 ing dung ciia IOT trong cudc song:
- Cong vién thdng minh: giam sat khong gian d6 xe ctia thanh phd.

- Kiém tra xay dung: giam sat cac rung dong va cac diéu kién vat chat

trong céc toa nha, cau va cong trinh lich su.
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Téc nghén giao théng: giam sat cac phuong tién va mic d6 nguoi di bo

dé t6i wu viée 14i xe va di lai.

- Chiéu sang thong minh: chiéu sang thong minh va tuong (g vai thoi tiét
trong hé thong dén duong.

- Chét lugng nude: nghién ctiru vé sy thich hop cta nudc trén cac song,
viingbién d6i voi hé dong vat va tidu chuan nude dé sir dung.

- Heé thong van tai thong minh: cac tuyén dudng va cao tdc thong minh voi
cac thong diép canh béo va cac diéu chinh theo diéu kién thoi tiét va cac
su kién khong mong mudn nhu tai nan, tic dudng.

- Giam sat nhiét do: kiém soat nhiéu do trong cong nghiép va ti y hoc vai

hang hoa nhay cam.
1.2 Cong nghé LORA
1.2.1. Khai niém

LORA dugc phat trién boi Cycleo va sau d6 dugc Semtech mua lai vao
nam 2012. Nho cong nghé nay, moi ngudi c6 thé truyén dit liéu véi khoang cach
vai km ma khong can dén mach dién. Bo khuéch dai cong sut dé giam tiéu thy

dién nang khi truyén / nhan dit liéu.
1.2.2. Nguyén ly hoat dong

LORA st dung mot modu di¢u ché dugc goi 1a Chirp Spread Spectrum.
Dt 1iéu s& dugc chia nho ra véi tan s6 nhip cao dé tao ra tin hi€u c6 dai tan so
nang cao hon tan so dir li¢u goc; Ngoai ra tin hi¢u tan s6 cao nay tiép tuc duoc

giai ma theo chudi tin hiéu chirp trude khi dugc truyén dén anten dé chuyén.
1.2.3. LORAWAN network

ORAWan la mét tiéu chuan giao tiép dua trén cong nghé LORA va dugc
xac dinh va phat trién boi LORA Alliance. O cac khu vuc khac nhau, thiét b
LORAWan phai dugc cu hinh dé chip LORA hoat dong trong cac dai tan sd
cho phép tuong tu nhu 433Mhz, 915 MHz, v.v.
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Concentrator Network Appllcatlon
End Nodes /Gateway Server

@é” —J
LoRa® RF TCP/IP SSL TCP/IP SSL
LoRaWAN™ LoRaWAN™ Secure Payload

[
e

A

AES Secured Pavload

Hinh 1.2 M6 hinh LORAWAN
Do dé trong 1 mang LORAWan s€ c6 2 loai thiét bi:

> Node: 12 thiét bi cam bién, giam sat duoc ldp dat tai cac vi tri & xa dé lay
va giri dit lidu vé thiét bi trung tam.

> Gateway: 1a thiét bi trung tam s& thu thap dir liéu tir cac Node va giri 1én 1
server trung tam dé xu ly dir liéu. Bé giri di cac dit liéu vira thu thap lén
server thi thiét bi Gateway thuong sé dugc dat tai 1 s6 vi tri co nguén cung

cap cung voi két ndi tir xa nhu: Wifi, LAN, GSM.
1.3Ung dung cong nghé LORA trong nudi trong thiiy sian hién nay

Pong bang song Ciru Long 1a ving trong diém vé san xuat nudi trong
thity san, hang ndm cung cp trén 66% san luong nudi trong thuy san cua Viét
Nam. Tuy nhién, viéc nudi trong quy md 16n va tham canh da dan dén suy giam
chat lwong nude nudi trong thuy san va ty 1¢ dich bénh dong vat thiy san cao
hon. Do d6, kiém soat chat lwong nudc 1a chia khoa thanh cong trong quan 1y
nuoi tréng thuy san. Cong trinh nay trinh bay viéc thiét ké va trién khai hé thong
giam sat chat luong nudc dya trén IoT cho nudi ca tra/basa & Pong bang song
Citru Long. Hé théng dugc thiét ké cho phép nong dan theo ddi thoi gian thuc
cac bién s6 hoa 1y quan trong nhit ciia nude ao nudi. Pic biét, cong trinh nay

gidi thiéu mot cach ti€p can don gidn va hi¢u qua dé lam sach dau do cam bién

SVTH: Nguyén Dinh Pai Nguoi hwémg dan: Th.S Tran Duy Chung Trang 3
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tu dong gitip cdi thién dd tin cay doc cam bién va giam chi phi béo tri.
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Hinh 1.3 Hé thong giam st chat lvong nudc dua trén IoT
duoc dé xuat (co tén la E-Sensor AQUA) cho nu6i trong thuy san

Hé thong E-Sensor AQUA duoc thiét ké dd dugc trién khai dé giam sat
chat lwong nude cia 5 ao nudi ca tra/basa tai cac huyén Long Hd, Mang Thit va

Tra On, tinh Vinh Long.

Noéng dan co thé truy cip vao may chu dam may ThingSpeak bang thiét
bi di dong dé giam sat trang thai nudc trong ao ctia ho theo thoi gian thuc. Cac
biéu dd dién hinh hién thi cac thong sé pH, 46 man, ORP, oxy hoa tan va nhiét
d6 ctia nude ao nudi. C6 thé quan sat thay rang dir liéu do duoc c6 tinh chu ky
vo1 sy khac biét gitra thoi gian ngay va dém. Pay 1a mot mé hinh dugc dy doan
trude vi 4nh sang mat troi anh hudng truc tiép dén cac thong sé hoa 1y cta ao
nudi ca. Ngoai ra, hé thong ciing c6 thé cung cap thong bao SMS cho néng dan
khi cac thdng s nay nam ngoai pham vi cho phép, nhu trong Hinh 1.4. Do d6,
néng dan co thé thyc hién hanh dong thich hop dé xir 1y ¢ trong ao sau khi nhan

duoc tin nhin canh béo tir hé théng.
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ar o 7 499%007:5

+84328308330
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Chiso D.O THAP

S$1:0.44

Muc an toan [0.50 - 10.00] mg/L

Aoso1

Chi so D.O ON DINH

$1:0.54

Muc an toan [0.50 - 10.00] mg/L
F ay, December 7, 201

Aoso1

Chi so ORP CAO

$1:261.70
Muc an toan [-150.00 - 250.00] mV

Hinh 1.4 Tin nhin canh bao SMS trén dién thoai théng minh. ORP va hoa tan
gia tr1 oxy nam ngoai pham vi chap nhan duogc.

1.4 Ap dung cong nghé LORA vio mé hinh nudi tdm thé chén tring tai Viét

Nam

Sensor

Hinh 1.5 Kién trac hé thong giam sat chat luong nudce tai Viét Nam

Viét Nam 1a mot trong 5 nudce c¢6 san luong nudi trong thily san 16n nhat
thé gidi. Nganh nudi trong thily san khong nglng tang trudng vé dién tich va sb
luong ao nudi trong nhitng nim gan day. Tuy nhién, viéc canh tac quy mo 16n
va tham canh d3 din dén suy giam chat luong nudc nudi trong thiy san va ty 16
dich bénh dong vat thuy san cao hon. Do do, kiém soat chat lugng nudce 1a chia
khoa thanh cong trong quan 1y nudi trong thiy san. N6 quyét dinh hiéu qua st
dung thirc an, ty 1¢ séng va tang truéng cia tom cé trong ao nudi. Theo ddi lién
tuc cac thong s hoa 1y va sinh hoc ciia nude ao nudi giup bao vé vt nudi thuy
san khoi cac tac dong xau clia moi trudng, giam ton that tham khdc va nang cao
ning suat san xuit. Trong do, cac thong sd quan trong nhit can dugc theo ddi

va kiém soat 1a nhiét d9, oxy hoa tan, pH va dd man.
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Gan day, sy phat trién nhanh chong cua cong nghé Internet van vat (IoT)
d3 mang lai nhitng phuong tién hiéu qua dé thuc hién giam sat chat lvong nude
theo thoi gian thuc trong nudi trong thay san. Hé théng giam sat chat lugng
nuée dya trén cong nghé IoT va truyén thong khong day dd duoc nghién ciru
rong rii trén thé gii. D6i voi nhitng tmg dung nay, cac dau do cam bién duoc
nhung lién tuc dudi nudc dé kip thoi ghi lai nhitng thay ddi cua cac thong sb
nudc ao.

Dua trén mo hinh thuc té, nhoém c6 nhiing sy diéu chinh cling nhu tinh
toan sao cho phil hop nhét cho viéc 4p dung cong nghé nay cing vai thiét ké so
d6 1ap dat thiét bi hop 1y dé hé thdng co6 thé hoat ddng mot cach tron tru va muot

ma nhat trong nhitng khoang thoi gian khac nhau.

1.5 Ly thuyét co ban vé tdm thé chan tring:

Hinh 1.6 Hinh anh tom thé chén tring thyc té
Tom thé co6 gdm co thé cac loai khac nhu: tom thé chan tring, tom thé
bac, tom thé chan do, v.v. 1a mdt loai tom pandan thudc ving dong Thai Binh
Duong. Tom thé thuong duoc danh bit hodc nudi lay thit 1am thuc pham.
Ecudor, Mexico va Brazil 1a nhiing noi cung cap tom thé chu yéu. Hién nay,
loai tom nay dugc nudi rat nhiéu & cac nude nhu: Trung Quéc, bai Loan, Viét

Nam,...

T6m thé chan tring ¢6 mau xanh nhat va mau xanh lam. Chiing c6 vo
mong va phan co thé khong c6 soc. Tom co loai ring 5 — 9/24, rinh bén khong
dai va an bén dudi vét dam da day. Loai tom nay cé gan gan va gai rau, ching
khong c6 loai gai mang va mong mang, gan va ct séng rd rét, tim ctia tdbm mau

SVTH: NguyéNn Pinh Dai Nguwoi hieong dan: Th.S Tran Duy Chung Trang 6
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den va ban chan trude cua chung cé phan.

T6m thé chan trang khong c6 chi trén, phan dudi cé rdnh trung tdm. Loai
nay twong ty nhu ca khong co tii tinh, phan xuong nam giira chan s 4 va sé 5

cua mdt con tom truong thanh c6 dang hinh chir W.
1.5.1 Anh hwéng ciia nhiét do dén tom:

Tom 1a loai vat bién nhiét, nhiét do co thé cua ching ludn thay d6i theo
mdi truong. Do d6 néu méi truong nhiét do khong on dinh va phu hop s& anh
hudng 16n dén su phat trién ciia tom. Cuy thé 1a kha nang sinh trudng, phat trién

céc co quan, kha nang mién dich, ty 1& chuyén doi thirc an (FCR).

- Trénh cho an khi nhiét d6 thap 24-26 °C => Anh hudng dén kha

nang hap thu cta tom.

- Nhiét d6 khi cho an tbi wu tir 27-30 °C => Cho an ¢ nhiét do nay

gitp gidm hon 30% chi phi.
1.5.2 Anh huéng ciia nong do pH dén sy phat trién ciia tom:

D6 pH nudc bién dong nhidu s& anh hudng gian tiép dén stc khoe tom.
pH tang cao dan dén nong do NH3 (khi Amoniac) trong nudc ting cao; pH thap,
lam ham lugng H2S (khi hydro sulfua) trong ao nudi tang cao. Pay la hai loai
khi cuc ky nguy hiém, truc tiép gy doc cho tom. Pdi v6i tom, néu pH trong ao
nuoi xudng thap rat dé gip tinh trang tom bi dinh chan khong thé rat ra khoi vo
khi 16t x4c. pH thép hodc cao sé khién tom coi coc, cham 16n va giam mién dich
d6i voi mam bénh. Khoang thich hop t6i uu cho su phat trién ciia tom: 7-34%,

tom it bénh ¢ d6 man thap 10-15% pH dao dong tir 7,5-8,5.
1.5.3 Anh huéng ciia dd oxy hoa tan dén sy phat trién cia tom:

C6 rat nhidu nguyén nhan khién ao nudi tém thiéu oxy chang han nhu:
nhi¢t d§, do man tang, tdo, thirc an du thira,...Khi ham lugng DO thép s€ tac
dong x4u dén ao nudi va dic biét 1a sirc khoe ctia tom. TOm s& bo dn, an cham
hodc an it. Tt d6 dan dén hién tuong du thtra thirc an trong ao nudi, lam bién

dong chét lugng ao nudi, tich tu khi doc nhu NH3, H2S.
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Hinh 1.7 D4u hiéu nhén biét tom thiéu oxy

Nhimng yéu t6 nay s& tic dong nguoc lai, khién tom ngay cang yéu di,
strc dé khang giam 1a co hoi dé vi khuan xam nhap trén co thé tom. Ham lugng
oxy trong ao nudi tom 1y tudong nhat 1a 4 ppm dé duy tri tinh trang hoat dong
binh thuong, ting trudng tot cia tom nudi ciing nhu chét lwong nude 6n dinh

tai moi thoi diém trong ngdy va trong sudt vu nudi.
1.6 Quy dinh Khi tién hanh k§ thuit nudi tom thé chan tring trén cat:

Ao nudi phai dugc xay dung tai dia diém duoc quy hoach theo k¥ thuat
nudi tom trén cat hodc duoc cap c6 thim quyén cho phép, giao thong thuan tién,
cach xa khu dan cu. Dién tich ao nudi tir 2.000 — 3.000 m2/ao. Bo ao rong 2 m,
d6 sau nudc trong ao nudi tir 1,5 — 2 m. Bd va day ao dugc 16t bat chdng tham
HDPE hoic vt liéu twong duong. Phai xay dung h6 ga dé xu 1y nude thai tir ao
nudi trude khi xa thai ra moi truong, kich thudc hd ga khoang 1.5 mx 1 mx 2
m. Hé thdng cap nudc/thoat bang duong éng (D114 — D200 mm) hodc muong
bé tong/xdy gach kich thudc twong duong. Mdi ao c6 duong dng nhanh dé cho
cap nude riéng biét. Mdi dudng cap nude cho khoang 10 ao. Hé thong cap/thoat

nudc phai ddm bao khong ro ri.
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Hinh 1.8 Ao nudi phai dap tng dung cdc quy dinh chung
1.7 Quy trinh k§ thuit nudi tom thé chin tring trong ao cat:
1.7.1 Chuan bi ao nudi

Quy trinh chuan bi ao nudi trong ky thuat nudi tom thé chan trang trong

ao cat:

Do61 véi ao mdi nudi lan dau tién, sau khi 16t bat can cap nude vao dé
rua sach cac chat doc co trong bat sau d6 thao can dé rtra ao.Néu ao nudi da
tung nudi tdm can nao vét bun do, chat thai cua vu nudi trude vao cung 1 cho

dé xur 1y, rira sach ao nudi trude khi cép nudc.
1.7.2 Xir Iy nwéc trong k¥ thuit nudi tom thé chan trang trén cat

Chuén bi ao nu6i hoan tat tién hanh bom nudc vao ao nudi qua ludi loc
dé ngan trimg cac loai ca tap va dong vat khac mang mam bénh vao ao. Khi da
cap nude dung mirc quy dinh can sir dung thude diét khuan dé khir tring nudc,
diét tat ca cac vi khudn c6 hai, khi sir dung thudc nén suc khi, thoi gian xur 1y tir

2-4 ngay.
1.7.3 Gy mau truée khi tha giong

Dung cac loai phan vo co, ché pham vi sinh, 1én men nguyén liéu dé gay
mau nudc. Mau nude tot cho viée tha tom giong 1a mau nau hodc mau vang
xanh. Gy mau nudc nén duogc thuc hién trong thoi tiét ning Am. Thoi gian giy
mau khoang 4 — 5 ngdy, chii y khi mau nudc trong ao 1én tét thi mdi tién hanh

SVTH: Nguyén Pinh Dai Nguoi huong dén: Th.S Trdn Duy Chung Trang 9
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tha con giéng tdm thé chan tring.
1.7.4 Chon gidng, tha gidng

Trong k¥ thuit nudi tom thé chan tréng thi viéc lya chon con giéng khée,
chat luong tir cac nha cung cap uy tin, ¢6 ching nhan kiém dich cia co quan
thu y.

Mang tii tom giéng ngam trong nudc ao khoang 10-15 phut sau d6 mo
tai dé tha tom hodc cling co thé tha tom vao thung x6p mic nudc ao hoa tir tir
vao thung dén khi thiy tdm hoat dong binh thudng thi tha vao ao, muyc dich 1a
dé tom gidng thich img v&i moi trudng mai trong ao, khong bi séc do thay doi
dot ngdt moi truong nude. Mat do tha nuoi can dam bao 100 — 150 con/m2, tha
lac troi mat lac sang sém hoidc chiéu toi.

1.7.5 Chim s6c va quan 1y tom nudi trong k¥ thuit nudi tom thé chén tring

- Quan Iy thike iAn: 13 phan rat quan trong quyét dinh ao tom c6 ning suit

hay c6 mac bénh dudng rudt o tom thé chan trang hay khong.

Trong k¥ thuat nudi tom thé chan trang thi viéc lya chon céc loai
thic an co chat luong tdt, nhan mac 1o rang, dugc san xudt tir cac doanh
nghi¢p c6 uy tin. Cho tdm an phai hgp ly, phu hop véi ting giai doan phat

trién ctia tdm. Nén chon thirc an c6 hé sb thap va d6 dam thap hon 35%.

Xac dinh lugng thic dn hang ngay: Tong trong luong = Trong
luong trung binh x Sb tom thyc té trén co s& luong gidng tha va udc luong
ty 1& séng theo thoi gian. C& tdm 1 — 5 g cho an 7 — 10 % trong luong; ¢&
5—10 g cho an 4 — 7% trong lugng; c& 10 — 20 g cho an 3 — 4% trong

luong.

S6 1an cho an: tir 3 — 5 lan/ngdy. Bo sung cac loai khoang chit,
vitamin dé tang sirc khoe cho tom nudi. Thuong xuyén kiém tra viéc st
dung thirc an cta tom bang cach tha thirc an vao nha/chai mdi khi cho tom
an dé diéu chinh luong thic an phit hop. Ngudi nudi nén ghi nhat ky cho
an day du. Hodc sir dung Probiotics- khang sinh trong chan nuéi va nudi
trong thay san ting kha nang “khang khang sinh” / 1on thuéc dén con
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nguoi.

- Quéan ly moi tredng ao nudi tom:

Hinh 1.9 Céc chi tiéu méi trudng ao nudi phai dam bao duoc duy tri 6n dinh
Céc chi tiéu moi truong dam bao duoc duy tri 6n dinh véi cac
thong s6 & ngudng thich hop. Thuong xuyén kiém tra cac yéu t6 moi

truong trong ao nudi dé diéu chinh cho thich hop.

Chi sir dung cac hoa chat, ché pham sinh hoc dugc phép sir dung
dé diéu chinh cac yéu t6 moi truong. Ghi nhat ky kiém tra méi trudong
day du.

1.7.6 Phong va diéu tri bénh
- Phong bénh:

Thuong xuyén theo ddi cac hoat dong ciia tom hing ngay, kiém tra ting
trudng, quan sat cac ddu hiéu khong binh thuong ctia tom nhu st dung thic an,
boi 161, mau sic... Khi tom c6 cac biéu hién khong binh thuong can tu van can
bo k¥ thuat hoac guri mau dén co s& xét nghiém. Khong str dung khang sinh dé

phong bénh.
- Tri bénh:
Ngudi nuodi can tri bénh trén tom theo hudng dan cia can bo k§ thuat.

Chi str dung thudc, hoa chét, ché phém sinh hoc dugc phép luu hanh dé trj bénh.

Str dung dung theo hudng din cua nha san xut.

SVTH: Nguyén Dinh Dai Nguoi huéng dan: Th.S Trdn Duy Chung Trang 11
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Chuong 1: Co s& 1y thuyét

Dé tai: Nghién ciru, thiét ké thiét bi gidm sat sir dung Lora tronng nudi
tom thé chdn trang “trén can’.

1.7.7 Thu hoach tom

Khi tdm dat kich ¢& thuong phdm (duéi 100 con/kg) thi c6 thé thu hoach.
Kich ¢& thu hoach phu thudc vao hop dong mua ban da ky két voi co sé thu

mua. Thu hoach toan bd ao tom trong mot lan.
1.7.8 Tao ho so ghi chép

Xay dung s6 ghi chép hodc sir dung so ghi chép c6 san clia nha cung cap
thudc thi y thity san/thitc in nhung phai dam bao diy du cac théng sb: Ngudn
gbc gidng, thoi gian tha, mat do tha.

Céc chi ti€u moi truong do dac. St dung thirc an, hoa chét, thudc, ché

pham sinh hoc: thoi gian, s6 lwong, nha cung cap.

Thu hoach: thoi gian, khoi luong, trong luong tom..

1.8 Két luan

Dé dang thuc hién, ing dung dugc cho tai cic ao nudi tom.

Bao dam han ché cac tic nhan gay anh huong cho su phat trién tom
- Ty 18 tha vao ao sdng cao hon.

- Tém sinh trudng tbt, do dong déu cao.

- [t bi c&c bénh ting cudng phat trién.

- Chu dong giam sat mdi truong séng cua tom.

Hiéu qua kinh té cao hon so véi ddi chtng;

- Bam bao kich thudc can nang, san lugng.

- Tang gia tri str dung trén 1 don vi dién tich.

- Giam rui ro do cac yéu tb moi truong kip thoi.

1.9 Panh gia:

La mot trong nhitng mo hinh vira dat hiéu qua kinh té cao vira dam bao
dugc vé sinh moi trudng nude tot nhat. Thach thic trong bao vé méi truong

sinh thai trong k¥ thuat nuoi tom méi nay di dugc giai quyét. Ngoai k¥ thuat

SVTH: Nguyén Dinh Pai Nguoi hwémg dan: Th.S Tran Duy Chung Trang 12
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Pé tai: Nghién ciru, thiét ké thiét bi giam sdt sir dung Lora tronng nudi

Chuong 1: Co'so 1y thuyet t6m thé chan trdang “trén can”.

nudi tom trén cat, ¢6 thé ap dung véi nhiing ky thuat nudi tdm thé chéan tring &

mat do cao mang lai nang suat hi¢u qua.
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Chuong 2: Thiét ké so dd Dé tai: Nghién civu, thiét ké thiét bi giam sat sir dung Lora tronng nudi
khoi va Ivya chon thiét bi tom thé chdn trang “trén can’”.

CHUONG 2: THIET KE HE THONG VA LUA CHON THIET BI

2.1 Nhu céu thue té:

Ao nudi phai duoc xay dung tai dia diém duge quy hoach theo k¥ thuat
nudi tdm trén cat hoic duoc cap c6 thim quyén cho phép, giao thong thuin tién,
cach xa khu dan cu. Dién tich ao nudi tr 2.000 — 3.000 m2/ao. Bo ao rong 2 m,
dd sau nudc trong ao nuoi tr 1,5 -2 m. Néu méi truong nhiét d§ khong 6n dinh
va pht hop s& anh huong 16n dén sy phat trién cta tdom nén nhiét do khi cho an
t6i uu tir 27-30 °C. Néu pH trong ao nudi xudng thap rat dé gip tinh trang tom
bi dinh chan khong thé rat ra khoi vo khi 16t xac khoang thich hop ti wu cho
su phat trién ctia tom: 7-34%, tdm it bénh & do min thép 10-15% pH dao dong

tir 7,5-8,5. Ham lugng oxy trong ao nudi tom 1y tudng nhat 1a 4 ppm.

Pé dép tmg cac yéu cau dé van hanh thiét bi mot cach t6t nhat ta s& thiét ké va

chon lua thiét bi phu hop.
2.2 Lwa chon phuong thirc truyén dir liéu
2.1.1 Zigbee

Zigbee 1a mot loai truyén thong trong khoang cach ngan, hién duoc st
dung voi s6 lugng 16n va thudng duge sir dung trong cong nghiép. Pién hinh,
Zigbee Pro va Zigbee remote control (RF4CE) dugc thiét ké trén nén tang giao
thitc IEEE802.15.4 — 13 mot chuan giao thirc truyén thong vat 1y trong cong
nghi¢p hoat dong ¢ 2.4Ghz thuong duoc sir dung trong cac ing dung khoang

cach ngan va dir liéu truyén tin it nhung thuong xuyén.

2.1.2 Z —wave

Tuong tu Zigbee, Z — wave 1a chuan truyén thong khong diy trong
khoang cach ngin va tiéu thy rat it nang luong. Chuan keest ndi Z — wave va
Zigbee cung hoat dong véi tan s6 2.4GHz, va cung duoc thiét ké vai mirc tiéu
thu nang lugng rat it nén c6 thé sir dung véi cac loai PIN di dong. Z — wave hoat
dong & tan sd thap hon so v&i Zigbee/Wifi, dao dong trong cac dai tan cia
900MHz, tuy theo quy dinh ¢ ting khu vuc khac nhau.
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Chuong 2: Thiét ké S0 do
khoi va Ivya chon thiét bi
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tom thé chan trang “trén can’.

Dé tai: Nghién civu, thiét ké thiét bi giam sat sir dung Lora tronng nudi

i3]

2.1.3 LORA

LoRa 14 viét tit cua Long Range Radio duoc nghién ctru va phat trién

b1 Cycleo va sau nay dugc mua lai béi cong ty Semtech nam 2012. Vi cong

nghé nay, chung ta cé thé truyén dit liéu v6i khoang cach 1én hang km ma khong

can cac mach khuéch dai cong sut; tir d6 gitp tiét kiém ning lugng tiéu thu khi

truyén/nhén dit liéu. Do d6, LoRa c6 thé duoc ap dung rong rai trong cac ung

dung thu thap di liéu nhu sensor network trong d6 cac sensor node c6 thé giri

gia tri do dac vé trung tAm cach xa hang km.

2.1.4 So sanh

Bang 2.1 So sanh cac phuong thirc truyén dir liéu

Zigbee Z-wave Lora
Bing tan lam viéc 915 MHz — 2.4 GHz | 900 MHz — 2.4 GHz | 430 MHz - 915 MHz
Khoang cach truyén | Tbi da khoang 200 m Khoang 30 m Tbi da 1én toi 3 km
Tiéu thy ning luong Rat thap Rat thap Trung binh
Téc d6 truyén dir liéu 20 - 250kbps 9.6 — 100 kbps 0.3 — 22 kbps
Kha ndng m& rong Cao Cao Cao
Chi phi Trung binh Trung binh Trung binh

Bang 2.2 So sanh cac phuong thirc truyén dir liéu

- Cac yéu cau chon phuong thirc truyén dit liéu ctia vuon Lan

o bam bao duong truyén on dinh, khong nhiéu khi c6 vat can.

o Téi wu vé kinh té so voi phuong an di diy truyén thong.

o Phu hop vé6i khan ning va pho bién trén thi trudng.

=> Tur két qua cham di€ém trén va trén vo1 cac yéu cau cia mot trai nudi

tdm trén, em quyét dinh chon Lora 1am phuong thirc truyén dir ligu trong d¢é tai

nay, vi Lora la phuong an c6 nhiéu tai liéu hon va deé ti€p can hon so vdi Zigbee

va Z-wave.

2.3 Lua chon Web Server va App

Blynk 13 mot phan mém ma ngudn mé duge thiét ké cho cac ung dung

IoT(Internet of Things). Ung dung gitip nguoi dung diéu khién phan ctng tir xa

SVTH: Nguyén Pinh Pai
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Chuong 2: Thiét ké so db Dé tai: Nghién civu, thiét ké thiét bi giam sat sir dung Lora tronng nudi
khoi va Ivya chon thiét bi tom thé chdn trang “trén can’”.

, ¢O thé hién thi dir liéu cam bién , luu trir dir li€u , bién do6i dor li€u hoac lam

nhiéu viéc khac.

Hinh 2.1 Blynk
Nén tang Blynk c6 2 phan chinh:
- Diéu khién, giam sat thiét bi ¢ bat ki ddu thong qua Internet v6i kha ning
ddng bo hoa trang thai va thiét bi.
- Blynk hd tro rat nhiéu chirc nang giao dién dep va than thién, chi viéc

kéo tha d6i tuong va sir dung no.

Blynk server

(( D )) " Thuvién

& 6 )

Thiét bj phan cimg Mobile App
]

Hinh 2.2 Phuong thirc hoat dong Blynk
Blynk Server - chiu trach nhiém xur 1y dir liéu trung tam gitta dién thoai,
may tinh bang va phan ctng. C6 thé str dung Blynk Cloud ctia Blynk cung cap
hodc tu tao mdy cha Blynk riéng. Vi day 1a ma nguén mo, nén c6 thé dé dang

intergrate vao cac thiét bi nhw ESP8266, STM32 ...
Tinh ning, dic diém:

o Cung cip API & giao dién nguoi ding twong tu cho tat ca cac thiét
bi va phan cimg dugc hd tro.

o Két ndi v6i server bang cach sir dung (Wifi, Bluetooth, Ethernet,
USB,....).

o Céc tién ich trén giao dién dugc nha cung cip dé sir dung.

SVTH: Nguyén Dinh Pai Nguoi hudng dan: Th.S Tran Duy Chung Trang 16

Phan Ng6 Gia Trung



Chuong 2: Thiét ké S0 do
khoi va Ivya chon thiét bi

Dé tai: Nghién civu, thiét ké thiét bi giam sat sir dung Lora tronng nudi
tom thé chan trang “trén can’.

o D& dang tich hop va thém chirc ning méi bang cach str dung cac cong

két ndi a0 duoc tich hop.

o Theo doi lich st dir liéu.

2.4 Thiét ké so' dd khoi ctia mé hinh
o So dd khédi cia LORA NODE

KHOI CAM
BIEN

KHOI IéFAoé
) xuLy [ e
LORA

Hinh 2.3 So do6 khéi ciia LORA NODE

o So dd khdi cia GATEWAY

SVTH: Nguyén Pinh Pai
Phan Ng6 Gia Trung

HE SINH THAI BLYNK

|

w‘,

NODE |&=

]

MODULE
KHOI ;

KHOI =
GIAO

~ TIEP =) I

XU LY
LORA

NUT NHAN

Hinh 2.4 So do khoi ciia GATEWAY

Nguwoi hwéng dan: Th.S Tran Duy Chung
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Chuong 2: Thiét ké S0 dd
khoi va Ivya chon thiét bi

tom thé chan trang “trén can’.

Pé tai: Nghién civu, thiét ké thiét bi giam sdt sir dung Lora tronng nudi

o Tu 2 so do khbi cia NODE va GATEWAY, ta lap duoc so d khoi

téng quat cua toan b hé thng:

NHIET PO

CAM BIEN

pH

CAM BIEN

HOA TAN

SVTH: Nguyén Pinh Pai
Phan Ng6 Gia Trung

CAM BIEN =

NONG PO | =

PO OXY i

APP BLYNK

SERVER BLYNK

kb
[

KHOI
o nope PEEN GATEWAY

Hinh 2.5 So d6 khéi hé thong
- Chure ning cia timg khoi

o Khdi GATEWAY

Nhan dit liéu tir khdi NODE thong qua LORA, nut nhén.

Piéu khién céc thiét bj bang Relay.
Hién thi théng tin ra man hinh LCD.

KHOI
HIEN
THI
LCD

Truyén dit liéu cho Modele két néi Wifi, truyén dir liéu 1én Web

Server cling nhu 1én dién thoai.

Nguwoi hwéng dan: Th.S Tran Duy Chung
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Chuong 2: Thiét ké so dd Dé tai: Nghién civu, thiét ké thiét bi giam sat sir dung Lora tronng nudi

khéi va lya chon thiét bi 16m thé chén trang “trén can”.

o Khoi LORA NODE
» Nhaén tin hiéu thu duogc tir cac khdi cam bién.
= Truyén dit liéu d&én khdi xir 1y chinh qua MODULE LORA.
o Khdi cam bién nhi¢t do
= St dung DS18B20 dé do nhiét do trong nudc.
o Khdi cam bién nong d6 pH
= M5 dun cam bién d6 pH BNC xac dinh gi tri ndng d6 pH chinh
xac va nhanh chong nhat, tir 46 phan tich, kiém soat va theo
ddi, diéu chinh ndng d6 pH kip thoi.
o Khdi cam bién do oxy hoa tan
= Pau do oxy hoa tan duoc str dung dé do lwong oxy hoa tan trong
nudec, tir 46 phan anh chat luong nudc.
o Khéi hién thi LCD
= Hién thi cic thong s6 do ludng nhd vao cic cam bién trong
mach, dé giam sat théng s hién tai ctia a0 nudi tom.
o Server va App cua Blynk
= Luyu trit va quan 1y dir liéu tir khéi MODULE WIFI giri vé va
tir 46 c¢6 kha ning giam st cling nhu diéu khién cac thiét bi tir
Xa.
2.5 Lura chon thiét bi
24.1  Khbéi GATEWAY

Yéu cau:

o boc dugc cac thong s6 tir cam bién.

o Nhan duoc tin hiéu tir nat nhén.

o Hién thi cac thong s6 1én man hinh LCD va truyén dir liéu cho
Module két néi Internet.

o C6kha ning xtr 1y cac tin hiéu va diéu khién cac thiét b theo yéu
cau.

- Phwong an 1: Kit TIVA Launchpad.

La mot trong nhitng kit dugc sir dung nhiéu nhat hién nay dé tiép can vi

SVTH: Nguyén Dinh Pai Nguoi hudng dan: Th.S Tran Duy Chung Trang 19
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Chuong 2: Thiét ké so 40 Dé 1ai: Nghién civu, thiét ké thiét bi giam sat sir dung Lora tronng nudi
khoi va Ivya chon thiét bi tom thé chan trang “trén can’.

diéu khién ARM, kit sir dung vi diéu khién ARM cortex M4 TM4C123 tir Texas
Intrument (TI), c6 tich hop sdn mach nap, giao tiép UART va Debugger trén

mot thiét ké nhd gon , dé sir dung , ngoai ra kit ¢6 chuan chan cam duc cai rat

d& két n6i va lam céc shield ghép tang.

KIT Tiva Launchpa

‘ i
d EK-TM4C1%SGXL

| (!

-

Power Select  USB Connector
Switch (PowerCOI) Green Powsr LED

Reset Swich

RG8 User LED

Tiva C Series

LaunchPad

e BoosterPack XL
Intertace (J1, J2. J3

and J4 Connectors)

Tiva
TMAC1Z3GHSPMI
Microcontroier

MSP&30 B TEXAS INSTRUMENTS : MSP430
LaunchPad-Compatible "
BoosterPack Intertace

. LanchPad-Compatibie
- . > ~y BoosterPack Intertace

-

LounchPod

User Switch 1 User Switch 2

Hinh 2.6 So db chéan va cau tao Kit TIVA Launchpad

o Uu diém: C6 kha ning tich hop nhiéu cam bién, hé thong c6 kha
nang xir 1y thong tin 16n do d6 co thé cai dit nhidu yéu ciu ty
dong hon, kha ning mé rong sau nay dé dang.

o Khuyét diém: Can nhiéu thoi gian tim hiéu va xay dung giai thut.

- Phwong an 2: Arduino Mega2560.

La modt vi didu khién bang cach st dung Atmega2560. Arduino
Mega2560 khac véi tit ca cac vi xtr 1y trude vi khong su dung FTDI chip diéu
khién chuyén tin hiéu tir USB dé xur 1y. Thay vao d6, né stir dung Atmegal6U2
1ap trinh nhu 13 mot cong cu chuyén déi tin hiéu tir USB. Ngoai ra, Arduino
Mega2560 co ban van giéng Uno R3, chi khac s lwvong chan va nhiéu tinh ning
manh mé& hon, nén van c6 thé lap trinh cho con vi diéu khién ndy bang chuong

trinh 1ap trinh cho Uno R3.
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Chuong 2: Thiét ké so 40 Dé 1ai: Nghién civu, thiét ké thiét bi giam sat sir dung Lora tronng nudi

khoi va Ivya chon thiét bi tom thé chan trang “trén can’.

So d6é chan Arduino Mega2560

Power Regulator

> UsBPort  Oscillator/16 MHz

1CSP for

Analog Pins/Can be used B = 5 3{ T
a Dlgi‘tal pins EE:CE:::”WWE
L e %—lillllllllvlr-
' Digital Pins
i€l
Bién Ta VIETNIC

Hinh 2.7 So chan va cdu tao Arduino Mega2560
- Phwong an 3: Kit STM32F103C8T6.

THE GENERIC

g SIVEASE

PINOUT DIAGRAM
PB2 Em—. i
= ®

o 13008

£3Ed o

[PA13}— JTMS - SWDIO! SWCLK{ JTCK }pAL)

Hinh 2.8 So d6 chéan va ciu tao STM32F103
2.4.2 Khoi LORA NODE
Yéu cau:
o C6 thé doc va xir 1y cac dir liéu tir cac cam bién giri ve.
o Truyén cac dir liéu d6 dén Module Lora.

- Phwong an 1: Arduino Uno R3.

Arduino Uno la mdt bang mach vi diéu khién nguén mé dua trén vi dieu

SVTH: Nguyén Pinh Pai Nguwoi hwéng dan: Th.S Tran Duy Chung
Phan Ng6 Gia Trung



Chuong 2: Thiét ké so d6 Pé tai: Nghién civu, thiét ké thiét bi giam sdt sir dung Lora tronng nudi
khoi va Ivya chon thiét bi tom thé chan trang “trén can’.

khién Microchip ATmega328 dugc phat trién boi Arduino.cc. Bang mach duoc
trang bi cac bd chan dau vao/ dau ra Digital va Analog co thé giao tiép vdi cac
bang mach m¢ rong khac nhau. Mach Arduino Uno thich hgp cho nhiing ban

moi tiép can va dam mé vé dién tr, 1ap trinh...

Voltage ~ 16MHz
regulator  crystal

ATmegal6U2
microcontroller IC/USB controller

7 to 12VDC input
2.1mm x 5.5mm
Male center positive

USB-B port
to computer

Reset button

ICSP for
USB interface

(12C) SCL - Serial clock
(12C) SDA - Serial data

Pin-13 LED

.....

Not connected 'SPI) SCK - Serial clock

SPI) MISO - Master-in, slave-out
SPI) MOSI - Master-out, slave-in

1/0 Reference voltage
Reset

3:3V Qutput SPI) SS - Slave select
5V Output
Ground 2
$4
Ground P Note: Pins denoted with “~"
Input voltage 5 are PWM supported
H
e
Analog pin 0 g
Analog pin 1 a
Analog pin 2 | Interrupt 1
Analog pin 3 s Interrupt 2
"

(12€) SDA
(120) scL

TXD
RXD

nivasm

ATmega328

oller IC RESET
ICSP for N
ATmega328 MISO
[ ] 2 )

Hinh 2.9 So d6 chan va ciu tao Arduino Uno R3

-  Phwong an 2: NODEDMCU ESP8266.

Bén canh kha ning két ndi Wifi dé truyén dit liéu qua Internet, ESP8266
con kha niang doc tot cac thong sb ctia cac cam bién va xir Iy dir liéu. Pugc phat
trién dya trén Chip Wifi ESP 8266EX bén trong Module ESP12E dé dang két
n6i Wifi vi mot vai thao tac. Bén trong tich hop IC CP2102, gitip giao tiép véi
may tinh théng qua Micro USB mét cach dé dang, ¢6 sin nat nhan, LED dé tién

cho qua trinh hoc va nghién ctru.
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Chuong 2: Thiét ké so dd Dé tai: Nghién civu, thiét ké thiét bi giam sat sir dung Lora tronng nudi

khéi va lya chon thiét bi 16m thé chén trang “trén can”.

ESP-12E DEVELOPMENT BOARD ST

PINOUT ;

[ GND |
sex_cs1 yoTX0 G — B
UORXD [F3CK] F1| — B
*&* vorrs [EERR) IO G-/ S
%1 vocrs ERTE EIOE [l — KBS

FTl oo ooz oY - 0= ® —
ko8l MTHS [orTots| SRV - s PI_NISO
| GND P * S0 g cs0
e 5w #0581 U1RXD
20 SPIHD HSPIHD
2n SPIWP HSPIWP
o Zin
.o 36
s DS % {u
2 - :
J [ J
B PONER M SP. FUNCTION(S)
. /0 COMM. INTERPACE
I Aoc B PIN NUXBER
CONTROL
Cwre U

Hinh 2.10 So d6 chan va ciu tao ESP8266

Két luan: Ca hai phuong an trén déu c6 kha ning lam t6t cac yéu cau dua
ra ciia khéi Lora Node. Sau khi tham khéao vé gia thanh, va céach stir dung, em
quyét dinh chon Arduino Uno cho dé tai nay.

Bén canh d6, vi STM32F103 khong thé tu phat dugc Wifi nén nhom xin
phép chon ESP8266 dé lam Module Wifi dé c6 thé két ndi v6i Web server ciing
nhu dung dé 1am diéu khién thiét bi tir xa.

24.3 MODULE LORA
Yéu cau:
o C6 thé thu phat cac dir liéu tir khdi xir 1y phu dén khéi xir Iy trung
tam.
o Pam bao két n6i on dinh trong khu vuc ao nubi.
- Phwong an 1: Module LORA E32-TTL-100
Module thu phat RF UART Lora SX1278 433Mhz 3000m (E32-TTL-
100) str dung chip SX1278 cua nha san xuat SEMTECH chuan giao tiép LORA
(Long Range), chudn LORA mang dén hai yéu t6 quan trong 1a tiét kiém ning
luong va khoang cach phat siéu xa.
Module duoc tich hop phan chuyén ddi giao tiép SPI cia SX1278 sang
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Chuong 2: Thiét ké so db Dé tai: Nghién civu, thiét ké thiét bi giam sat sir dung Lora tronng nudi
khoi va Ivya chon thiét bi tom thé chdn trang “trén can’”.

UART gitip viéc giao tiép va sir dung rat dé dang, chi can két ndi voi Software

cua hang dé cau hinh dia chi, toc do va cong suat truyén la c6 thé sur dung.

e MO

cM | TELRER[]
e TXD | Z/5: E32-TTL-100

® AUX | : 410-441 MHz

@ VCC i _/.‘,!,: ]())(? I?v’\/\/
e GND | #5: YBT17100184

]

Hinh 2.11 Module thu phat RF UART LORA SX 1278 433MHz 3000m
- Phwong 4n 2: RS SPI LORA SX 1278 RA-02 433MHz

Mach thu phat RF SPI Lora SX1278 RA-02 433Mhz c6 thiét ké nhé gon
dang module giup d& dang tich hop trong cac thiét ké mach, mach duoc thiét ké
va do dac chuan dé co thé dat cong suat va khoang cach truyén xa nhat, ngoai
ra mach con ¢ chét luong linh kién va gia cong tot cho nén c6 do bén cao va

kha ning hoat dong 6n dinh.

Hinh 2.12 Module RF SP1 LORA SX1278 433MHz
Két luan: Ca hai phuong an Module Lora trén déu khda méi mé d6i véi
em vi chua dugc tiép xtic nhiéu véi lora. Sau khi tham khao qua cac huéng dan,
em quyét dinh chon Module thu phat RS SPI Lora SX1278 433Mhz RA-02.

Cho d¢ tai nay vi Module nay c6 nhiéu tai liéu huéng dan va dé tim hiéu hon.
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2.4.4 Cam bién nhiét do
Yéu cau:

o Co6 kha nang do cac thong so nhi¢t d§ trong nudce.
o Do chinh xéc cao, dé sir dung va 1ap trinh.

- Phwong an: Cam bién DS18B20

Cam bién DS18B20 1a cam bién (loai digital) do nhiét d6 méi cta hing
MAXIM véi d6 phan giai cao (12bit ). IC sir dung giao tiép 1 day rat gon gang,
dé lap trinh. IC con c6 chirc nang canh bao nhiét do khi vugt ngudng va dac bigt
hon 14 ¢ thé cap ngudn tir chan data (parasite power ). Cam bién c6 thé hoat
dong ¢ 125 do C nhung cép boc PVC => nén giit n6 dudi 100 4o C. Pay cam

bién k¥ thuat s, nén khong bi suy hao tin hiéu duong day dai.

Hinh 2.13 Cam bién AM2305
Két luan: Do thuan tién cho viéc thiét ké va st dung, nhém quyét dinh
chon phuong an sir dung cam bién DS18B20.
2.4.5 Cam bién a6 pH
Yéu cau:
o Do chinh xac d pH c6 trong nudec.
o Hoat dong t6t trong méi trudng dung dich nudc.
- Phuwong an 1: Cam bién do PH RK500-02
RK500-02 Cam bién pH do gia tri pH nén 1a mot giai phap t6t ma khong
can dung cu hi¢u chuin chuyén nghiép, hoat dong phuc tap, ton kém va kho
mang, c6 thé do dét lién tuc, gia tri pH nudc thai, pht hop cho nong nghiép, nha
may xir 1y nude thai, cong nghiép hoa chét, in va nhudm, 1am gidy, dwoc pham,
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ma dién va bao v¢ moi trudong va cac linh vuc khac.

Hinh 2.14 Cam bién do PH RK500-02
- Phuwong an 2: Cam bién do d PH nwéc RK500-12

RK500-12 Cam bién do d6 pH cua nudc 1a giai phap don gian va tiét
Kiém chi phi cho nhiéu loai nuéc thai va cac ing dung xir Iy. Than may Ryton
chéc chan duoc thiét ké dé dé dang lap dit truc tuyén thong qua cac két ndi ren
thon 3/4 inch duoc cung cip & ca hai ddu ctia cam bién. Cac cam bién than rong
(duong kinh 26 mm) giit bén yéu 6 riéng biét trong mot than Ryton khong thé
pha v&, chét dién phan c6 khéi luong 16n va hé théng tham chiéu tiép giap kép

lam cham sy suy giam va ngd ddc kéo dai thoi gian song.

,f?

Hinh 2.15 Cam bién do ¢6 PH nudc RK500-12
- Phuwong an 3: Mé Pun Cam Bién P PH BNC

Day 1a mot may do pH analog, dugc thiét ké dic biét cho bo diéu khién
Arduino va dugc tich hop sin céc tinh ning va két ndi don gian, thuan tién va
thiét thie. N6 c6 dén LED hoat dong nhu Pén bao ngudn, dau néi BNC va giao
dién cam bién PH2.0. Dé str dung, chi can két ndi cam bién pH voi dau ndi BNC
va cam giao dién PH2.0 vao cong dau vao tuong tu ciia bat ky bo diéu khién
Arduino nao. Néu dugc 1ap trinh san, ban s& nhan duoc gia tri pH dé dang. D1

kém trong hop nhya nhé gon co bot dé luu trit di dong t6t hon.
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Hinh 2.16 M6 Pun Cam Bién D6 PH BNC
Két luan: Ca 3 phuong an dé chon déu dat dugc cac yéu cau vé ky thuat
dit ra. Do d6 dé thuan tién cho viéc thiét ké va sau khi tham khao gia ca, nhém

quyét dinh chon phuong an 3 cho dé tai nay.
2.4.6 Cam bién dd oxy hoa tan
Yéu cau:

o Do dugc chinh x4c oxy hoa tan trong nudc.
o Do chinh x4c cao dé biét oxy hoa tan trong nudc thap sé dan dén
kho tho cho cac sinh vat dudi nudce, c6 thé de doa dén tinh mang

cua tom.

Két luan: San pham nay dugc sir dung dé do luong oxy hoa tan trong
nudce, tir d6 phan anh chét luong nudc. N6 dugc ap dung rong rii trong nhiéu
mg dung chat lugng nuéc, chang han nhu nudi trong thily san, giam sat moi
truong, khoa hoc tu nhién, v.v. B cam bién nay gitp ban nhanh chéng ché tao
may do oxy hoa tan ctia riéng minh. Pau do 12 mét dau do dién, khong can thoi
gian phan cyc va do d6 co thé do bat clr lic nao. Dung dich lam day va nap
mang co thé thay thé, dan dén chi phi bao tri thap. Bang chuyén d6i tin hiéu la
plug and play, va c6 kha ning tuwong thich tét. N6 c6 thé dé dang tich hop véi
bét ky hé thdng kiém soat hodc phat hién nao. San pham nay rat dé sir dung va
c¢6 kha nang tuong thich tuyét voi. Voi ma ngudon mé va huéng dan chi tiét duoc
cung cip, san pham nay rat phu hop cho cac dy an nudc cta ban dé phat hién

nong do oxy hoa tan cho céc sinh vat dudi nude.
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Hinh 2.17 Cam bién oxy hoa tan tuong tir

24.7 LCD
Yéu cau:
o Hién thi duoc diy du cac thong s6 cam bién ma hé théng do dugc.
o Chinh xéc, tin cdy, hoat dong lau dai trong mdi trudng lam viéc.
- Phwong an 1: Graphic LCD12864 ST7820

Graphic LCD12864 Driver ST7920 xanh duong stt dung IC Driver
ST7920 1a loai pho phién trén thi truong hién nay, c6 chitc nang hién thi nhu
mot man hinh don sdc v6i do phan gidi 128 x 64 Pixels, man hinh hién thi 13

nét chir va hinh anh don sac, thiét ké va gia cong tot, d§ bén cao.

Hinh 2.18 Graphic LCD12864 ST7920

-  Phwong an 2: LCD TextLCD2004
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Man hinh text LCD2004 xanh duong sir dung driver HD44780, c6 kha
nang hién thi 4 dong v6i mdi dong 20 ky tw, man hinh c¢6 d6 bén cao, rit phd
bién, nhiéu code miu va d& sir dung thich hop cho nhitg nguodi méi hoc va lam

du an.

1 Y ERUERY T L !: I : |_:1 E—l d
R T .__‘;, L I H E S

okt 28 CHARACTERS ok
B o o o o o S L S DR T R RS S Y S Tt Y R

Hinh 2.19 LCD TextLCD2004
- Phuong an 3: LCD TextLCD1604

Man hinh text LCD1602 xanh duong sir dung driver HD44780, c6 kha

nang hién thi 2 dong véi mdi dong 16 ky tw, man hinh c6 do bén cao, rat pho

Hinh 2.20 LCD TextLCD1604

bién, nhi€éu code mau va dé str dung thich hop cho nhiing ngu6i méi hoc va lam

du an.

Két luan: Sau khi so sanh ca 3 phuong phap nhém thdy phuong phap 2
1a phu hop nhét v6i hé thong. Do mo hinh yéu cau hién thi tat ca 5 thong s6 nén
can dién tich 16n. Viéc chon phwong an 2 gitip dam bao duoc cac yéu cau ky

thuat da dat ra voi gia thanh va dién tich thiét bi it nhat.
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Ngoai ra, dé giao tiép LCD thi vi diéu khién can tdi thiéu 6 chan 1a RS,
EN, D7- D4. Diéu nay s& gay kho khin cho tng dung vi né tén chan cua vi didu
khién. Trong khi d6, néu sir dung module chuyén doi I2C thi sé tiét kiém dugc
rat nhiét chan cho vi diéu khién. Module can 2 chan cAp ngudn va 2 chan giao

tiép truyén nhén dit liéu SCD va SDA.

Hinh 2.21 Module chuyén d6i 12C
Tu nhitng phan tich trén, viéc sir dung module 12C cho LCD 1a diéu can
thiét vi né tiét kiém chan diéu khién trén vi diéu khién, mo rong kha nang dicu
khién hodc giao tiép véi cac thiét bi khéc.
2.4.8 Ngudn

Yéu cau: Nguon 1a mot thanh phan rat quan trong cho dé tai. B4 nguén
str dung phai c6 nhiéu cip dién ap khac nhau (hodc dung thém module diéu
chinh dién 4p) dé cung cap hoat dong cho tit ca cac thiét bi cta dé tai. Yéu cau
dai dién ap phai tr 3.3V - 12V.

- Phuong 4n 1: Ngudn t6 ong

Ngudn t6 ong 12V 5A 13 loai ngudn duogc st dung rong rii trong céc thiét
bi cong nghiép va dan dung. Ngudn t6 ong 12V 5A ndy con duge goi 1a ngudn
mot chiéu 12 volt hay goi cach khac 1a ngudn DC 12V.

Ngudn t6 ong 12V 5A dugc thiét ké dé chuyén doi dién 4p tir ngudn xoay
chiéu 110/220VAC thanh ngudn mét chiéu 12VDC dé cung cap cho cac thiét
bi hoat dong. Trong cong nghiép Ngudn td ong thuong duoc st dung dé cap

ngudn cho mat so thiét bi cua ta dién.
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Hinh 2.22 Nguén t6 ong
- Phwong 4n 2: Sir dung nguon Adapter 12V 5A

Adapter 13 bd phan chuyén déi dién ap giira cac thiét bi dién tir sir dung
ngudn dién khac 220V xudng mot dién ap thip hon. Thiét bi chuyén d6i nay
duoc goi chung 1a Adapter.

12V 5A

[

alehtuaat.con

Hinh 2.23 Adapter 12V -5 A

- Phuwong 4n 3: Dung ngudn tir pin Lithium 18650
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Pin 18650 14 mot loai pin Lithium , ¢6 thé sac dugc nhiéu lan. Pin 18650
cung cip mot cong suit khoang 1800mAh dén 3500mAh tuy timg loai pin va
dién &p khoang 3.7V — 4.2V. Pin 18650 dugc sir dung rat rong rai trong cudc

song tir may tinh xach tay, dén pin, sac pin du phong,...

Hinh 2.24 Pin Lithium 18650

Két luan: Trong thiét ké cac mo hinh c6 truyén dir liéu tir xa khong day,
nguén dung tr pin 1a c6 vu thé hon vi sy tién loi va thong dung. Vi vay chon st

dung nguon tir pin cho d¢é tai nay.

24.9 TAm pin ning lwong mit troi

Pin nang luong mat troi la pin mét troi hay pin quang dién(Solar Panel)
duogc chuyén hoa tir nang lugng tir mit troi qua dang nang luong dién dua theo
nguyén ly hiéu ing dién quang di¢n.

Tam pin nang lugng mat troi 12V/18V 30W c6 kich thudc nho gon,
thuong duoc sir dung trong viée cung cip cac ning luong can thiét cho cam
bién, mach xtr 1y, sac pin.

Uu diém: C6 thé sac lai, khong c6 day dién tir va kha ning chong nudc
[P65 dam bao n6 dugc st dung trong thoi tiét x4u, thiét ké di dong va nho gon

phu hop cho cé st dung ngoai troi va trong nha..

SVTH: Nguyén Dinh Pai Nguoi hudng dan: Th.S Tran Duy Chung Trang 32
Phan Ng6 Gia Trung



Chuong 2: Thiét ké so dd Dé tai: Nghién civu, thiét ké thiét bi giam sat sir dung Lora tronng nudi
khoi va Ivya chon thiét bi tom thé chdn trang “trén can’”.

Hinh 2.25 Tam pin ning luong mit troi
2410  Cac linh kién khac

Ngoai cac linh kié€n chinh da chon & trén, trong d6 4n nay cling can them

mot s6 linh kién khac nhu:

« Nt nhén.
« (Cong tic.
* Dién tré.

* Dén LED.

Céac loai linh kién nay la nhitng linh kién phé) bién, nhiéu chung loai c6

thé sir dung, c6 thé tim dé dang ngoai thi truong.
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Chuong 3: Thiét ké mach  Dé wi: Nghién ciru, thiét ké thiét bi gidm sdt sir dung Lora tronng nudi
va thi cong tom the chdn trang “trén can”.

CHUONG 3: THIET KE MACH VA THI CONG

3.1 Thiét ké mach diéu khién (NODE) bing phin mém Altium
3.1.1 Khdi LORA NODE
Céc linh kién trong khdi nay bao gom:

* Vixu ly Arduino Uno

« Module thu phéat Lora SX1278 433Mhz 3000m.

« Cam bién DS18B20, cam bién néng do pH, cam bién oxy hoa tan
trong nudc.

« Dung ngudn 5V.

A 13—
—Nc 298 12 —m
s3y3 — IOREF < 3h
= — RESET ~10 e
L1 3vs ~9
— 5V 8 —
+7 |
T eonon [
GND
A ~6 M
A0 -5 =
PO
Al 4 —
Dd A2 -3 =
DIOO
spa — A3 2 f—=
s L A4 1-TX —
' . AS 0-RX —
ArduinoUNO R3

Hinh 3.1 So dd chan va ciu tao Arduino Uno
- Cam bién nhiét @9 DS18B20.

Cam bién nhiét d6 DS18B20 day mém, 1a phién ban chéng nudc, chéng
am ctia Cam bién nhiét ¢6 DS18B20. Cam bién nhiét ¢ DS18B20 la cam bién
(loai digital ) do nhiét o modi cua hang MAXIM véi d0 phan giai cao ( 12bit ).
Nguén: 3 — 5.5V, dai do nhiét do: -55 dén 125 d6 C ( -67 dén 257 d6 F), sai sb:
+- 0.5 d6 C khi do & dai -10 — 85 d6 C, d6 phan giai: nguoi dung c6 thé chon tir
9 — 12 bits, chuan giao tiép: 1-Wire ( 1 day ). C6 canh bao nhiét khi vuot ngudng
cho phép va cap ngudn tir chan data. Thoi gian chuyén doi nhiét do tdi da :

750ms ( khi chon d phéan giai 12bit ). Chan Data duoc ndi vao chan Digital —
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D4 cua Arduino Uno.
- Cam bién nong do pH.
Nguén mo-dun: 5.00V Kich thude mo-dun: 43mmx32mm, pham vi do:
0-14PH, nhi¢t do do: 0-60 °C, do chinh xac : = 0,1pH (25 °C), thoi gian dap
mg: < 1 phat. Cam bién pH véi ddu ndi BNC, giao dién PH2.0 ( miéng va 3

chan ), chiét 4p diéu chinh d6 loi. Pén LED béo ngudn.

+5
PH
=
g PO
kL DO
P4
GND

Hinh 3.2 Két ndi cam bién néng d6 pH véi Arduino Uno
- Cam bién oxy hoa tan trong nuéc.

Pau do oxy hoa tan: Pau do Galvanic, pham vi phét hién: 0~20 mg/L,
pham vi nhiét do: 0 ~ 40 °C, thoi gian phan hoi: Phan hoi day du téi 98%, trong
vong 90 gidy (25°C), pham vi ap suat: 0 ~ 50 PSI, tudi tho dién cyuc: 1 nam (st
dung binh thuong)

Thoi gian bao tri: Thoi gian thay thé nap mang: 1~2 thang (trong nudc
buin); 4~5 thang (trong nudc sach). Thoi gian thay thé dung dich chiét rot: Mdi
thang mot lan

Dau ndi dau do: BNC.

+5
OXY
1
2
3 A
JP3

Hinh 3.3 Két ndi cam bién oxy hoa tan véi Arduino Uno

- Module thu phat RF UART Lora SX1278 433Mhz RA-02.
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Module RF UART Lora SX1278 433Mhz giao tiép v6i vi diéu khién
Arduino Uno qua by SPI thu nhét duoc tao ra b?mg cach st dung thu vién

Software Serial ma Arduino hd trg.

U3
% GND  DIO3 %
7| DI04 DIO2 ——
5 DIOs  DIOL ——
3] oo DY [ RsT
5| MISO  RST i— '
5] MOSI 3.3V ——+3V3
7= NSS  GND [——
—— GND GND

Lora SX1278 e

GND

Hinh 3.4 Két nbi MODULE Lora SX1278 433Mhz RA-02 v&i Arduino Uno

3.1.2 Khéi GATEWAY
Céc linh kién trong khdi nay bao gom:

» Module wifi ESP8266.
» Module Lora SX1278 433Mhz
« Man hinh LCD hién thi va Module chuyén déi 12C
- Module thu phat RF UART Lora SX1278 433Mhz RA-02.

Str dung Module RF UART Lora SX1278 433Mhz Ra-02 dé truyén /

nhan dit liéu tir bén Arduino Uno truyén / nhan qua.

Ul
% GND DIO3 %
—i| DIo4 DIO2 (—
D5 T DIOS DIO1 = D4
SCK DIO0 ———1— )
D6 13 F  RST_ +33
MISO  RST
D7 14 - [ 3 T
W MOSI 33V 3
—13 NSS GND ——
GND GND
Lora SX1278
GND

Hinh 3.5 RF LORA SX1278 RA-02
- Module Wifi ESP8266
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St dung dé phat Wifi cho mach dung dé két ndi ciing nhu diéu khién

théng qua App Blynk.

MCU1L

30 RST
AD DO —5—=T
GND DI
VvV Dy 25 :
53 N3 2
2 ps 25 Dd
s1 3V _:j,
SC GND .
50 D5 (=
Sle D6TST T o7
GND D7 5o
3V Dg
EN RX (2
RST Tx L8 .
GND GND % 3
VIN 3y |

Module Esp_8266

Hinh 3.6 ESP8266
- Mach giam ha ap LM2596
Mach giam ap DC LM2596 3A nhd gon c6 kha nang giam ap tor 30V
xuéng 1.5V ma van dat hiéu suit cao (92%) . Phu hop cho cac trng dung chia

ngudn, ha ap, cip cho thiét bj.

2 +5
1 4 1 I
DC IN+ OUT+ 4
i [} 2 Cl %cz
E:T_I— IN- oUT. 2 4104 470uF/10V
Jac DC MODULE_LM2596 =S

GND
Hinh 3.7 LM2596
- Jack c¢im LCD I2C
Str dung dé két nbi va hién thi théng tin cac thong s do duoc bén

Aruidno Uno goi qua.
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va thi céng

tom thé chan trang “trén can’.

Dé tai: Nghién ciru, thiét ké thiét bi gidm sat sir dung Lora tronng nudi

LCD H
|
L
¥ SDA
)y SCL

754

GND

Hinh 3.8 Jack cim LCD 12C

3.1.3 So’ dd nguyén 1y toan mach

OXY

o

Ul

b=}
= T
=] Lu

2

-
e}
=}

E-hlﬂt@h-

12V Ly oo —— j':
TR ==
= - our. | L “§ ar0uEnov
MODULE_LM25%6 =
GND
+7
ot i 4 I
12%(1) N+ OUT+ T _.l_
T 3 o4
= IN- our |2 o104 “$ sr0arnov
MODULE_LM2596 | T
T— GND
A [ 11 U3
gl 13 % GND DIO3 |—
= — NC @=B8s 12 7| DIo4¢ DIO? |—
+i GND w3 ig‘ég :llé 12 IS’(I:?; II;IISJ [ 5 DIoo
L 13w - [ BST I miso  msT 3—FAT
—_ S\ — X T -
HENEEIN an b N, e awlE
Do - Vi UNOER3 - 16 GND CGHD 1
GhD " C 1|
A Ia 2O Lora SX1278 ==
i) y GND
Al 41—
DU q."\ 3 —
b 5 DIOG
5 spa ] A3 =TT [ |
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Hinh 3.9 So d0 nguyén ly khoi LORA NODE
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Dé tai: Nghién ciru, thiét ké thiét bi gidm sat sir dung Lora tronng nudi

tom thé chan trang “trén can’.

Chuong 3: Thiét ké mach
va thi cong
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Hinh 3.10 So d6 nguyén 1y khéi GATEWAY

3.2 Thi cong mach in

Sau khi hoan thanh xong so d6 mach, tién hanh v€ mach in cho cac mach

diéu khién bang phan mém Altium.

- Thi cong mach cho khéi LORA NODE

Q
X
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he)
T

r

ooom S |ooom|

Ar duinoUNO R3
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|

QHc000606000| H00660000

Hinh 3.11 M6 phong mach in khéi LORA NODE
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Chuong 3: Thiét ké mach  Dé wi: Nghién ciru, thiét ké thiét bi gidm sdt sir dung Lora tronng nudi
va thi cong tom the chdn trang “trén can”.

-

sovOOBOODO

9]
®
(€]
£
(c,
@
(.
()
(C)
(©)
0]
®
@
)
©)
&)
(0]
®

00000 080000 Q00 0

Hinh 3.12 M6 phong 3D mach in khéi LORA NODE
- Thi cong mach cho khoi GATEWAY

O
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Hinh 3.13 M6 phong mach in khéi GATEWAY
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Chuong 3: Thiét ké mach  Pé rai: Nghién citu, thiét ké thiét bi gidm sat sir dung Lora tronng nudi
va thi cong tom thé chan trang “trén can”.

ee008006608

eeeo00000

G G

Hinh 3.14 M6 phong 3D mach in khéi GATEWAY
3.3M$ hinh thuec té

Sau khi hoan thién cac bang mach diéu khién, tiép theo tién hanh thi cong

NODE va GATEWAY.
- Khoi NODE

NODE véi cac cam bién DS18B20 ( nhiét d6), cam bién nong d6 pH,

cam bién do nong dd oxy trong nudc.

Hinh 3.15 NODE sau khi hoan thién
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Chuong 3: Thiét ké mach  Pé rai: Nghién citu, thiét ké thiét bi gidm sat sir dung Lora tronng nudi
va thi cong tom the chan trang “trén can”.

- Khéi GATEWAY

GATEWAY noi nhan thong tin tir khdi NODE va hién thi 1én LCD ciing
nhu cac thong sb thoi tiét 1én App Blynk.

Hinh 3.16 M6 hinh ciia mot Gateway sau khi hoan thién

3.4Luwu d thuat toan cho md hinh
Pé tim huéng 1ap trinh va diéu khién, ta phai xdy dung duoc cac luu do
giai thuat cu thé. Viéc dua ra cac luu d6 giai thuat con giup ngudi doc dé dang
hiéu duoc ¥ ngudi viét mudn didu khién cai gi, va diéu khién nhu thé nao.
Pau tién ta s& tim hiéu cac ky hiéu chung dugc st dung trong cac luu do:

Bang 3. 1 Cdc ky hiéu trong luu d6 gidi thudt

Khéi Tac dung Khéi Tac dung
(Y nghia ctia hanh dong) (Y nghia ctia hanh dong)
Bit dau / Két thuc —_— Puong di

D Nhép / Xuét Chuong trinh con

Thi hanh Q Khéi ndi
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Chuong 3: Thiét ké mach  Dé wi: Nghién ciru, thiét ké thiét bi gidm sdt sir dung Lora tronng nudi

va thi cong t6m thé chan trdng “trén can”.

Lua chon ) Lo1 chu thich

3.5  Luu dd giai thuit cho khdi LORA NODE.

- Luu db giai thuat cho khdi LORA NODE

Bit dau

Khoi tao

Doc gia tri cdc cdm bién

v

Gtri gié tri 1én mach

chinh qua Lora

|

Delay

Hinh 3.17 Luu dd giai thuat cho khdi LORA NODE
Sau khi bat dau, hé théng s& khai béo cac bién, khdi tao cac thiét bi, cam
bién va mang Lora. Sau d6 hé thong s& do va guri cac thong s6 vé khdi Gateway

qua Lora.
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Chuong 3: Thiét ké mach  Dé wi: Nghién ciru, thiét ké thiét bi gidm sdt sir dung Lora tronng nudi

va thi cong t6m thé chan trdng “trén can”.

- Luu db giai thuat cho khi GATEWAY

Bit dau

Tao mang dir liéu gui di

l

Gui mang dir 1i€u qua Lora

!

Hinh 3.18 Chuong trinh con giri gilr liéu qua Lora
Mot sb luu ¥
- Mang dir liéu giri di phai dam bao dén dung dia chi.
- Keénh truyén 433 Mhz
- ID
- Dir liéu truyén di bao gdm: thong sé do dugc cua cac cam bién

nhiét d§, d§ am, anh sang, d§ am dat.
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Chuong 3: Thiét ké mach  Dé wi: Nghién ciru, thiét ké thiét bi gidm sdt sir dung Lora tronng nudi
va thi cong tom the chdn trang “trén can”.

1. Luwu dd giai thuit cho khéi GATEWAY.

Bét dau

Khoi tao hé thng

»la
» | €
y

Nhap dir li€u tr mach Lora
NODE qua Module Lora

l

Hién thi cac thong sb 1én LCD

v

Guri dir liéu 1én Web va app Blynk

l

Dung

Kiém tra
cac dur liéu

]

Canh béo trén app

Hinh 3.19 Luu db giai thuat cho khdi GATEWAY
Giai thich:

- Khbi Gateway s& nhan duoc cic thong sé dugc giri tir Lora Node
thdng qua Module Lora

- Céc thong sd ndy s& dugc xr 1y va hién thi 1én man hinh LCD dé
ngudi ding c6 thé nam bat dugc.

- Cung voi d6 cac thong sb ciing s& duoc gui 1én Blynk Server va
App Blynk.

SVTH: Nguyén Pinh Pai Nguwoi huéng dan: Th.S Tran Duy Chung Trang 45
Phan Ngbé Gia Chung



Chuong 3: Thiét ké mach

va thi cong

Dé tai: Nghién ciru, thiét ké thiét bi gidm sat sir dung Lora tronng nudi
tom thé chan trang “trén can’.

SVTH: Nguyén Pinh Dai
Phan Ngbé Gia Chung

Kiém tra cac dir liéu duoc truyén 1én app.

Vi diéu khién s& ghi nhin c6 hay khéng cac 1énh diéu khién tir

App va thyc thi 1énh d6.Luu do truyén nhan dir lidu 1én Server

Blynk va App Blynk.

Bét dau

A

Nhéap SSID, pass

!

Két nbi Wifi

Kiém ta
SSID, pass

!

Khéi dong Blynk

|

Kiém ta két ndi
esp82666 vai Blynk

Gui dit liéu 1én sever Blynk

!

Gui dir liéu vé app

Hinh 3.20 Luu d truyén nhan giir liéu 1én Server Blynk

va App Blynk
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Chuong 3: Thiét ké mach  Dé wi: Nghién ciru, thiét ké thiét bi gidm sdt sir dung Lora tronng nudi

va thi céng t6m thé chan trdng “trén can”.

Giai thich:
- Hé thong s& khoi tao két ndi gitra khdi Gateway va Server, App
- Hé théng s& kiém tra xem c6 hay khong sy thay doi vé dit liéu do
dac duoc.
- Néu co sy thay doi dir liéu thi cac dir liéu d6 s& duoc cap nhat lai.

3.6 Thiét ké app Blynk.

Pinh nghia: Blynk Ia nén tang dam may, t6 hop gdm nhiéu thanh phan
gitip ban tao 1én mot dy an Internet of Things (IoT) hoan chinh, bao gom: Code,
App, Server... N6i mot cach dé hiéu, déng thoi ciing 1a 1y do minh tim t&i tng
dung nay.

Thanh qua sau khi hoan thanh Iap trinh trén playform Blynk 10T (cu thé
l1a App trén dién thoai).

927 @~ B %% @ 46 3l @ 87%
X Nuoitom @% ooco
H, ~ th , nhiét dé nudc oxy hoa tan nong dé PH
1en thi cac E> 2287°C  9i5mg/L  480pH
,
A A ® nhiét d6 nudc
thong so -
20.75
20.50
20.25
20.00
09:27:13 09:27:21 09:27:28 09:27:36 09:27:43
on =
@® nong do oxy
9.85
9.60
n .,
Hién thi cac 935
I3 9.10 T ==
thong so dudi
g 8.85 —
09:27:13 09:27:21 09:27:28 09:27:36 09:27:43
.
A A Live 6h P
dang biéu do
® nong dé pH
5.42
517
4.92
4.67
&
4.42
6h ("

Hinh 3.21 Man hinh App Blynk sau khi hoan thanh
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DPé tai: Nghién ciru, thiét ké thiét bi giam sat sir dung Lora tronng nudi

Két qua tom thé chdn trang “trén can”.

KET QUA

Hinh anh toan bd hé théng gdm: NODE, GATEWAY va App diéu khién.

Hinh 4.1 NODE, GATEWAY va App Blynk

Tién hanh thir nghiém
Sau khi hoan chinh san pham, tién hanh thir nghiém mé phong hé thong
moi truong thuc té, do dac va so sanh dit liéu, qua trinh diéu chinh tu dong cua

hé théng.

Bang 4. 1 Thuc hién thu nghiém

S lan Noi dung Két qua
10 Poc cac gia tri ctia cam bién 10/10
10 Gui cac gia tri tir Node dén Gateway 9/10
10 Gateway nhan cac gia tri cam bién 7/10
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DPé tai: Nghién ciru, thiét ké thiét bi giam sat sir dung Lora tronng nudi
tom thé chdn trang “trén can’.

Két qua
10 Hién thi cac thong s6 1én man hinh 10/10
10 Tu dong bat tat cac thiét bj theo thong s6 da cai 9/10
dat
10 Két ndi Server va App Blynk 10/10
10 Diéu khién cac thiét bi qua App 9/10

Nhan xét va danh gia

< Nhan xét

v

Nhin chung, mé hinh hoat dong dat diing theo yéu cau dé ra ban

dau.
Do 6n dinh dat 80% - 90% .

Hé thong sir dung ngudn pin ning luong mit trdi cap cho céac
Node nén c6 thé linh dong, dé dang di chuyén dén nhiéu vi tri
khéc nhau trong ao nudi

Bang mach diéu khién va App Blynk c6 giao dién rd rang, dé sur

dung.

Song RF Lora c6 thé truyén céc tin hi¢u di rat xa, nén c6 thé ap

dung vao cho ao nudi rong.

+ Han che

v

SVTH: Nguyén Pinh Pai
Phan Ngbé Gia Chung

Do con han ché vé mat 1ap trinh nén hé th6ng hoat dong chua that

st 6n dinh, kho c6 thé ap dung vao thuc té.

Thoi gian phan hoi cling nhu cap nhat trang thai thiét bi, thong s6

cam bién 1én App, man hinh déi khi con kha cham.

M6 hinh lam quy md6 nho, thiét ké cua dé tai con chua duogc dep,

tinh thAm m§ chua cao.

Céc thiét bi cam bién d6 chua that su chinh xac cac gia tri.
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Két luan va dinh huéng Dé tai: Nghién ciru, thiét ké thiét bi gidm sat sir dung Lora tronng nudi
phat trién tom thé chdn trang “trén can”.

KET LUAN VA HUONG PHAT TRIEN

Sau thoi gian nghién ctru, tim hiéu va thuc hién, em di hoan thanh dé tai

“THIET KE NODE CAM BIEN SU DUNG LORA CHO HE THONG IOT”.
< Két luan
v/ Tim hiéu hé théng gidm sat moi truong nudi tom thé chan trang.

v Thiét ké va thi cong hé thong gidm st nudi tom thé chan tring
trén can.

v' C6 thé str dung ngudn ning luong sach Ia nang lvong mat troi dé
cung cép dién cho cac thiét bi.

v’ Lap trinh két ndi va kiém tra méi trudng nude nudi tom qua mang
Internet.

v Van hanh thuc nghiém, hiéu chinh va hoan thién m6 hinh.

% Huéng phat trién

v St dung nhitng dong vi xir Iy hoat dong 6n dinh hon, cac cam

bién c6 thé do chinh xéac hon, ¢ thé bo sung mot sb thong sé nhu

do man, do duc cua nudc,...

v Sir dung két hop tu dong diéu khién céc chirc ning khac nhu bom
oxy, cho thtrc an,...

v' C6 phat tin hiéu khi hé théng gip su ¢b nhu chay nd, mat dién.

v' Thiét ké mét trang web riéng cé thé hién thi, cap nhat thong tin tir
thuc té nhu gia ca du ra va dau vao. Cap nhat cac loai gidng thiry

san khac, cac dat tinh sinh hoc.
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Dé tai: Nghién ciru, thiét ké thiét bi giam sat sir dung Lora tronng nudi

LI KET THUC tom thé chdn trang “trén can’.

LOI KET THUC

Sau mot thoi gian thyc hién dé tai duéi su hudng dan tan tinh cta théy
dan va tham khao céc tai liéu, nhdm chung em da giai quyét dugc twrong ddi yéu
cau ctia dé tai “Nghién ciku, thiét ké thiét bi gidm sdt si dung Lora trong nudi
t6m thé chdn tring “trén can”” dé tai c6 kha ning tng dung vao thuc tién cao,
dap (mg voi nhu cau cudc sdng ngay nay. Cling véi nd luc dé dat duge két qua
mong mudn, nhém em d hoan thanh d6 an theo dung ké hoach da duogc giao.
Trong qua trinh 1am d6 4n em di tiép thu va hoc hoi duge nhimg bai hoc quy

bau xoay quanh dé tai cua nhom:

- Hoc héi thém duoc nhimng kién thirc vé phan cing, phan mém truyén
thong LoRa.

- Hiéu cach truyén va nhan dir li€u gitta nhiéu board mach LoRa.

- Hiéu cach xdy dung tram Gateway dé thu thap dir liéu tir Node cam bién.

- Hiéu cach dua dir lidu tir Gateway 1én Server Blynk.

- Hiéu duogc cach thirc nhan goi tin qua truyén thong LoRa.

- Xay dung App ung dung dé hién thi cac thong sé dit liéu thu thap, cach
1ap trinh App Blynk.

Tuy nhién, trong qua trinh 1am hoc trén trudng chlng em chua duoc tiép
xtc nhiéu véi cac cong nghé mai nhu Lora nén c6 nhiéu khé khin trong cach
giai quyét cac cong viéc lién quan nhu 1ap trinh, ciing mot phan nao d6 ching
em con nhiéu bd ngd do thiéu tu tin khi 1an dau gip va xir Iy thong tin lién quan

thiét bi mai.
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Dé tai: Nghién ciru, thiét ké thiét bi giam sat sir dung Lora tronng nudi
TAI LIEU THAM KHAO tom thé chdn trang “trén can’.

TAI LIEU THAM KHAO

[1]https://sites.google.com/site/thuvientailieubachkhoa/home

[2]http://www.hshop.vn

[3]www.arduino.vn

[4]https://github.com/firebase/firebase-arduino

[5]Gido trinh “K7 thudt s6” Lé Chi Thong : Dai hoc Bach Khoa Tp. H6 Chi
Minh.

[6]Internet Of Things (IoT) véi ESP8266 , https://arduino.esp8266.vn

[7]https://hocarm.org/

[8]10T Maker Vietnam, Arduino cho nguwdi méi bdt dau.
[9] Massimo Banzi, Getting Started with Arduino 1st Edition, 2008.

[10][https://lophocvui.com/iot-internet-of-things/smart-home/openhab/tong-

guan- ve-esp8266/

[11] http://biospring.com.vn/kien-thuc-chuyen-nganh/ky-thuat-nuoi-tom-

chan-trang-tren-cat.html

[12] https://bgg.com.vn/carbon-dioxide-anh-huong-den-tang-truong-va-ti-le-

song-cua-tom-the-chan-trang.html

[13]S. Saha, R. Hasan Rajib va S. Kabir, "Hé théng giam sat nudi ca trang
trai nudi cé ty dong dua trén IoT," HO1 nghi quéc té vé d6i méi khoa hoc, k¥ thuat
va cong nghé (ICISET) nam 2018, Bangladesh, 2018

[14] https://www.getblocky.com/knowledgebase/gioi-thieu-ve-lora/

[15] https://nshopvn.com/product/mach-thu-phat-rf-lora-sx1278-433mhz-ra-
02-ra- chan/
[16] http://arduino.vn/bai-viet/1081-arduino-va-giao-tiep-spi.

[17] https://tapit.vn/giao-thuc-i2c-va-giao-tiep-voi-cam-bien-nhiet-hong-
ngoai- mix90614/
[18] https://nshopvn.com/product/arduino-uno-r3-dip-kem-cap/
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Dé tai: Nghién ciru, thiét ké thiét bi giam sat sir dung Lora tronng nudi
TAI LIEU THAM KHAO tom thé chdn trang “trén can’.

[19] https://htelectronics.vn/gioi-thieu-cong-nghe-truyen-du-lieu-lora/

[20] https://dost.hochiminhcity.gov.vn/
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Dé tai: Nghién ciru, thiét ké thiét bi gidm sat sir dung Lora tronng nudi
PHU LUC tom thé chdn trang “trén can’.

PHU LUC

- Code UNO LORA
#include <SPIl.h>

#include <LoRa.h>
#include <LiquidCrystal_12C.h>
#include <OneWire.h>

#include <DallasTemperature.h>

LiquidCrystal_12C lcd(0x27, 20, 4);

const int adcPin = A1,

#define Oxy_hoa_tan AO

#define Pin_nhiet_do A2
OneWire oneWire(Pin_nhiet_do);

DallasTemperature ds18b20(&oneWire);

int pot = 0;
const float m = -7.833;
#define VREF 5000

#define ADC_RES 1024

#define CAL1_V (1600) //mv

#define CAL1 T (25) //°C
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Dé tai: Nghién ciru, thiét ké thiét bi gidm sat sir dung Lora tronng nudi
PHU LUC tom thé chdn trang “trén can’.

#define CAL2_V (1300) //mv

#define CAL2 T (15) //°C

uintl6_t Oxy_Voltage;

uintle t DO;

const uintl6_t Oxy Table[41] ={
14460, 14220, 13820, 13440, 13090, 12740, 12420, 12110, 11810, 11530,
11260, 11010, 10770, 10530, 10300, 10080, 9860, 9660, 9460, 9270,
9080, 8900, 8730, 8570, 8410, 8250, 8110, 7960, 7820, 7690,

7560, 7430, 7300, 7180, 7070, 6950, 6840, 6730, 6630, 6530, 6410

j3

intl6_t readDO(uint32_t voltage_mv, uint8_t temperature_c)

{

uintlé t V _saturation = (intl6_t)((int8 t)temperature ¢ - CAL2.T) *
((uintl6_t)CAL1_V - CAL2_V)/ ((uint8_t)CAL1 T-CAL2 T)+ CAL2_V;

return (voltage_mv * Oxy_Table[temperature_c] / V_saturation);

¥

intt=0;
void setup() {

Serial.begin(9600);
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Dé tai: Nghién ciru, thiét ké thiét bi gidm sat sir dung Lora tronng nudi
PHU LUC tom thé chdn trang “trén can’.

ds18b20.begin();

lcd.init();
Icd.clear();

Icd.backlight();

if ('LoRa.begin(433E6)) {
Serial.printin(*Starting LoRa failed!");
while (1);

¥

Icd.setCursor(0, 0);

lcd.print(" GIAM SAT THUY SAN");

¥

void loop() {
ds18b20.requestTemperatures();

float Temperaturet = ds18b20.getTempCByIndex(0);

Oxy_Voltage = uint32_t(VREF) * analogRead(Oxy_hoa_tan) / ADC_RES;

float Oxy = readDO(Oxy_Voltage, (uint8_t)Temperaturet) / 1000.0;

float PH_Voltage = analogRead(adcPin) * 5.0/ 1024;
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Dé tai: Nghién ciru, thiét ké thiét bi gidm sat sir dung Lora tronng nudi

PHU LUC tom thé chdn trang “trén can’.

float PH = 4.01 + (PH_Voltage - 3.48) * (-7.833);

Icd.setCursor(0, 1);

Icd.print("NHIET DO : " + (String) Temperaturet);

Icd.setCursor(17, 1);
Icd.print(char(170));
Icd.setCursor(18, 1);

lcd.print("C ");

Icd.setCursor(0, 2);

lcd.print("Oxy  : "+ (String)Oxy + "mg/L");

Icd.setCursor(0, 3);

lcd.print("Do PH " + (String)PH);

LoRa.beginPacket();
LoRa.print(Temperaturet);
LoRa.print('a’);
LoRa.print(Oxy);
LoRa.print('b");
LoRa.print(PH);

LoRa.endPacket();
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Dé tai: Nghién ciru, thiét ké thiét bi gidm sat sir dung Lora tronng nudi
PHU LUC tom thé chdn trang “trén can’.

delay(500);

¥

- CODE ESP8266
#define BLYNK_PRINT Serial
#include <ESP8266WiFi.h>
#include <BlynkSimpleEsp8266.h>

#include <LiquidCrystal_I12C.h>

LiquidCrystal_12C lcd(0x27, 20, 4);

#include <SPI1.h>

#include <LoRa.h>

#define ss 15
#define rst 16

#define dio0 -1

char auth[] = "wrlmtu3tOMr26HDkAzu5Fm8WahHMevea";

char ssid[] = "DiRi Electronic";

char pass[] = "linhkiendientu";
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Dé tai: Nghién ciru, thiét ké thiét bi gidm sat sir dung Lora tronng nudi
PHU LUC tom thé chdn trang “trén can’.

void setup() {
Serial.begin(115200);
Icd.init();
Icd.clear();

Icd.backlight();

Blynk.begin(auth, ssid, pass, "blynk.cloud", 80);

LoRa.setPins(ss, rst, dio0);

Serial.printIn("LoRa Receiver");

if ('LoRa.begin(433E6)) {
Serial.printIn("Starting LoRa failed!");
while (1);

¥

Icd.setCursor(0, 0);

lcd.print(" GIAM SAT THUY SAN");
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Dé tai: Nghién ciru, thiét ké thiét bi gidm sat sir dung Lora tronng nudi

PHU LUC tom thé chdn trang “trén can’.

void loop() {
Blynk.run();

String data_ ="";

if (LoRa.parsePacket()){
while (LoRa.available()){
data_ += (char)LoRa.read();
}
LoRa.packetRssi();
if (data_ !=""){
float nhiet_do = (data_.substring(0, data_.indexOf("a"))).toFloat();

float nong_do_oxy = (data_.substring(data_.indexOf("a") + 1,
data_.indexOf(*"b"))).toFloat();

float do PH = (data_.substring(data_.indexOf(*'b") + 1,
data_.indexOf(*'c"))).toFloat();

Blynk.virtualWrite(\V0, nhiet_do);
Blynk.virtualWrite(V1, nong_do_oxy);

Blynk.virtualWrite(V2, do_PH);

Icd.setCursor(0, 1);

lcd.print("NHIET DO : " + (String)nhiet_do);

Icd.setCursor(17, 1);
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Dé tai: Nghién ciru, thiét ké thiét bi gidm sat sir dung Lora tronng nudi
PHU LUC tom thé chdn trang “trén can’.

Icd.print(char(223));
Icd.setCursor(18, 1);

lcd.print("C ");

Icd.setCursor(0, 2);

Icd.print("Oxy  : "+ (String)nong_do_oxy + "mg/L");

Icd.setCursor(0, 3);

lcd.print("Do PH " + (String)do_PH);
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