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Han 1a céc ban c6 nghe néi rat nhiéu vé néng nghiép thong minh, nhin dao quanh trén thi
truong Viét Nam ciing c¢6 rat nhiéu cac startup bat dau khéi nghiép véi néng nghiép thong
minh, tap trung chu yéu céc chirc nang hién nay la trong cay thuy canh, giam sat tudi tiéu,
tw diéu khién theo thoi gian,... c6 thé diém qua nhw Hachi, Greenbot, Mimosatek, ..

Minh chuwa cé diéu kién dé st dung cling nhw trai nghiém céc san phdm cta cac startup
trén, nhung voi moét s6 tham khao cop nhat tir google cling nhw dya trén s6 do san c¢é cua
minh th tw lam mot hé thong néng nghiép théng minh don gian, 1 phan dé xem né hoat
dong ra lam sao, IOT la cdi g, cdch dé quan sat, gidm sét va diéu khién tir xa nhw thé nao? 1
phéan dé chia sé cho anh em yéu thich nghién ctu, tim hiéu khoa hoc c6 thé tw lam cho minh
mot hé théng c6 thé tmg dung duoc vao cudc song.

Bai viét nay nam trong serie vé Nong nghiép thong minh

« Hé thong nong nghiép thong minh phién ban Arduino
« Hé thong nong nghiép thong minh phién ban ESP8266
« Hé thong nong nghiép thong minh phién ban ARM TIVA

Gi6i thiéu

Xudt phat tir mot nhu cau trong thuc té dé la tw trong rau sach, vi du nhw minh thich trong
rau xa lach, thi minh can c6 duwoc thong tin vé nhiét do, d6 &m cta moi truong, d6 &m cla
dat. Roi tur cac thong tin nay thi minh méi c6 quyét dinh chinh xac la nén bom thém nudc
hay khong ? Qué trinh bom nuéc cé thé duoc thuc hién tw dong dé dé mat thoi gian cham
soc cua minh hodc ché do bang tay khi minh muén tw cham soc cdy nhw mét cach dé giai toa
stress sau nhiing ngay lam viéc mét moi.

Vay thi trudc khi bat dau minh can xac dinh mét s6 yéu t6 nhw input/output :
Pau vao (input) cua hé thong gom
1. Cam bién
 Nhiét do va do &m méi truong
« PO &m dat
« Anh séng
1. Nut nhan

Nt diéu khién bom nuéc
o Nt diéu khién bom thudc trir sau

Pau ra hé thong gom

1. Co cdu chap hanh

« Relay diéu khién bom nudc
e Relay diéu khién bom thudc trir sdu
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1. Thong tin phan hoi

e Trang thai hoat dong ctia bom nuéc
« Trang thai hoat dong cta bom thuéc trir sdu

1. Dirlidu hién thi
o Thong tin nhiét d, d6 &m, 4nh sdng, do &m dat, trang thai cdc bom(bat/tat)
1. Dt liéu luu trix

 Thong tin nhiét do, do &m, 4nh séng, d0 4m dat, trang thai cdc bom theo thoi gian
Sau khi d& xac dinh xong thi cong viéc minh can lam la

* Doc dir liéu va hién thi va diéu khién bang tay (ché do offline).
« Hién thi va luu trit thong tin trén cloud (ché do online/ IOT).
 Ung dung vao thuc té, thay déi thong s6 phi hop.

« Diéu khién va gidm sat qua smartphone.

« Cai tién va nang cép.

Trong bai viét nay minh sé trinh bay 2 phan 1 va 2 trudc, phan 3,4,5 minh sé cap nhat sau

Chuan bi

Phan cung

o TIVA Launchpad/ Arduino/ STM32F1 (minh lam v6i TIVA C trudc)
« ESP8266 v1 hodc v7/v12 (minh dung v1 c6 san)

o Cam bién nhiét do, 6 &m DHT22

e Cam bién anh sang (minh tu ché)

» Modul Relay (2 relay)

» LCD Gphone

Nt nhén va LED (minh tdn dung cé san trén kit TIVA C)

 Day néi

e Nguon 3.3V

» Testboard (Breadboard)
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Phan mém

e Energia IDE

 Cloud thingspeak
o Thw vién DHT22, Gphone, Simple Timer

Cac bai viét can xem qua

Bai viét sé duwoc viét tir dé t6i khd, néu ban chwa biét bat dau tir ddu hodc trong qué trinh
lam viéc mot s6 modul bi debug ma khong biét kiém tra thé nao thi c thé tham khéo thém
mot sO bai viét huéng dan tir tredc ciia minh. Minh xin 5 phit quang cdo danh cho danh
sach dudi day:

e Hoc lap trinh ARM don gian véi Energia

o DHT?22, TIVA C va cAm bién dd &m dat

e TIVA C va L.CD Gphone/homephone/ST7565

» ESP8266 cho nguoi khong biét gi

« Hudng dan cap nhat firmware AT cho ESP8266
« Giao tiép ESP8266 va TIVA C

» Thingspeak véi ESP8266 va TIVA C

Coi nhu buéc chuén bi da 6n, gio thl minh sé di ting budc mot, tranh tha néi ludn tai sao
can phai cé thém budc nay budc kia & ting phan. Cling don gian nhung hoi dai nén moi
nguoi chiu kho doc mot chut.

Két noi 10, 1ap trinh kiém tra cac modul

Minh dang lai hinh minh bana c6 thé 1a dé hiéu nhat cho hé théng nay
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Nhw dd huéng dan doc dit liéu & bai trudc, minh néi qua vé cam bién nay mot chut. DHT22
la loai cam bién dé doc nhiét do va dd am cua moi truong kha théng dung hién nay. Theo
datasheet thi nguong dién ap hoat dong cua no tir 3.3V dén 5V (moét sé 1én téi 6V), nhiét do
tir -400C t61 +800C (mot s6 datasheet la 1250C) véi do chinh xéc +/-0.50C cho nhiét do va
+/-2% cho d6 am. Chu ky 18y dir liéu trung binh 1a 2s mot lan.

Vé chan cang thi DHT22 c6 4 chan, hdu nhuw loai DHT nao ciing cé 4 chan va thit tw chan 1a
giong nhau

* VCC (3-5V)

e Data out

¢ NC (not connect)
e Ground (GND)

Thong thuong thi phai cé dién tréd 10K két noi gitta 2 chan Data va VCC, chan output (data
out) sé duoc két néi véi chan cua vi diéu khién, & day 1a chan PDO cta TIVA C

Tim hi€u so bo thé thoi, gio thi minh dwa chwong trinh doc dit liéu tir DHT & bai DHT22
TIVA C va cadm bién d6 4m dat tai day cho cac ban dé quan sat

// Chuong trinh doc nhiét d6, d6 [Om t&r cOm bi[Jn DHT
// Written by ladyada, public domain
// Ch(dnh s[Ja cho TIVA C b[Ji hocARM.org

#include "DHT.h"

#define DHTPIN PD 0 // Chan DATA n[ji vé&i PDO

// Uncomment loai c[Jm bi[jn ban s dung, n[Qu DHT11l thi uncomment DHT11l
va comment DHT22

//#define DHTTYPE DHT11 // DHT 11

#define DHTTYPE DHT22 // DHT 22 (AM2302), AM2321

//#define DHTTYPE DHT21 // DHT 21 (AM2301)
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// KOt nfi

// DHT | TIVA C
[/------mmm e -

// VCC(1) | 3.3V
// DATA(2) | PDO
// NC(3) | x

// GND(4) | GND

// KOt n[Ji chan 1 c[Ja DHT véi 3.3V

// Chan 2 k[t n[Ji véi cac chan nao c[Ja TIVA C
// Chan 4 n[Ji vé&i GND

// NOi tr[J 10k gilta chan 1 va chan 2

// Kh[]i tao c[Jm bi[]n
DHT dht(DHTPIN, DHTTYPE);

void setup() {
// Kh[Ji tao c[Jng serial baud 115200
Serial.begin(115200);
Serial.println("DHTxx test!");
// Bt dJu doc dir liéu
dht.begin();

}

void loop() {
// Poi chuy[n dJi dir liéu kho[ng 2s
delay(2000);

float h = dht.readHumidity();

// Poc gia tri nhiét d6 C (mac dinh)

float t = dht.readTemperature();

// Poc gid tri nhiét d6 F(isFahrenheit = true)
float f = dht.readTemperature(true);

// Ki[Jm tra qud trinh doc thanh cbéng hay khdng

if (isnan(h) || isnan(t) || isnan(f)) {
Serial.println("Failed to read from DHT sensor!");
return;

}

// Tinh ch] s[J nhiét d6 F (mac dinh)

// float hif = dht.computeHeatIndex(f, h);

// Tinh ch[] s[] nhiét do0 C (isFahreheit = false)

// float hic = dht.computeHeatIndex(t, h, false);

// IN thong tin ra man hinh

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723



e T con Hé thong nong nghiép thong minh phién ban ARM TIVA | 6

Serial.print("Do am: ");

Serial.print(h);

Serial.print(" %t");

Serial.print("Nhiet do: ");

Serial.print(t);

Serial.println(" *C ");

// Serial.print(f);

// Serial.print(" *Ft");

// Serial.print("Heat index: ");

// Serial.print(hic);

// Serial.print(" *C ");

// Serial.print(hif);

// Serial.println(" *F");
}

Cam bién anh sang
Sau khi da kiém tra hoat dong ctia DHT xong thi tiép tuc téi cAm bién anh sang. O day minh

dung loai cdm bién dnh séng tw ché tir quang tré, cai nay do don gian dé do ché nén lam
luon cho nhanh.

MCU

Analo
Inpu‘tg ouT

R1

GND =

Quang trd LDR la c6 dién tré thay doéi khi dnh sang thay doi, do d6 minh c6 thé dua trén
chan Analog cta TIVA C dé va cach doc gia tri ADC dé 1ay gid tri nay.

Nhuw hinh minh c6 thé quan sat duoc cdm bién nay sé c6 3 chan

« VCC nguon cédp st dung 3.3V hoac 5V (minh dung 3.3V)
e GND
e OUT duoc két noi voi chan PE3 cua TIVA

Minh viét mot ham dé€ doc gié tri trung binh cta cadm bién 4nh sang véi nguong gia tri ADC
la tir 0-4095, sé duwoc ‘map’ vdi cuong do anh sang la tir 0 - 100%, nd giong nhu hinh thic
chuyén déi twong tmg nhu sau:

o “Trdi t6i hdn”: Gia tri ADC: 4095 => 0%
o “Trdi sdng hdn”: Gi4 tri ADC: 0 =>100%
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Ham doc cam bién &nh sang int getLumen(int anaPin)

Két hop véi DHT22, ta thém ham doc cam bién dnh séng, ta ldy 3 thong s6 la nhiét do, do
dm, anh sang, hién thi debug ra man hinh may tinh xem thé nao

// Chuong trinh doc nhiét d6, d6 [Om tur cOm bi[Qn DHT
// Thém ch&c nang doc c[Jm bi[Jn anh sang

// Written by ladyada, public domain

// ChOnh sa cho TIVA C b[Ji hocARM.org

#include "DHT.h"

#define DHTPIN PD 0 // Chan DATA n[Ji véi PDO

#define LDR PIN PE 3 // Chan PE3 n[Ji vé&i chan OUT c[Jm bi[jn as

// Uncomment loai c[Jm bi{n ban s[J dung, nJu DHT11l thi uncomment DHT11
va comment DHT22

//#define DHTTYPE DHT11 // DHT 11

#define DHTTYPE DHT22 // DHT 22 (AM2302), AM2321

//#define DHTTYPE DHT21 // DHT 21 (AM2301)

// KOt n[i
// DHT | TIVA C
VT E TR T T T

// VCC(1) | 3.3V
// DATA(2) | PDO
// NC(3) | x

// GND(4) | GND

// KOt n[i chan 1 c[Ja DHT véi 3.3V

// Chan 2 k[t n[Ji véi cac chan nao c[Ja TIVA C
// Chan 4 n[Ji véi GND

// NOi tr[J 10k gilta chan 1 va chan 2

// Kh[Ji tao c[Jm bi[n
DHT dht(DHTPIN, DHTTYPE);

void setup() {
// Kh[Ji tao c[Jng serial baud 115200
Serial.begin(115200);
Serial.println("DHTxx test!");
// B[t dJu doc dit+ liéu
dht.begin();

}

void loop() {
// Poi chuy[n dJi dir 1iéu kho[Jng 2s

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723



% (g !
o o0 N sl 1
7 o
. b N, 3

= Lnu né‘um&o MAY . COM
delay(2000);

Hé thong néng nghiép thong minh phién ban ARM TIVA | 8

float h = dht.readHumidity();

// Poc gia tri nhiét d6 C (mac dinh)

float t = dht.readTemperature();

// Poc gid tri nhiét d6 F(isFahrenheit = true)
float f = dht.readTemperature(true);

// Ki[Jm tra qua trinh doc thanh cbéng hay khdng

if (isnan(h) || isnan(t) || isnan(f)) {
Serial.println("Failed to read from DHT sensor!");
return;

}

// Tinh ch] s[J nhiét d6 F (mac dinh)
// float hif = dht.computeHeatIndex(f, h);
// Tinh ch[] s[] nhiét do6 C (isFahreheit = false)
// float hic = dht.computeHeatIndex(t, h, false);
// Poc dit liéu c[m bi[Jn &nh sdng
int lumen = getLumen(LDR PIN);
// IN théong tin ra man hinh
Serial.print("Do am: ");
Serial.print(h);
Serial.print(" %t");
Serial.print("Nhiet do: ");
Serial.print(t);
Serial.print (" *Ct");
Serial.print("Anh sang: ");
Serial.print(lumen);
Serial.println(" %");
// Serial.print(f);
// Serial.print(" *Ft");
// Serial.print("Heat index: ");
// Serial.print(hic);
// Serial.print(" *C ");
// Serial.print(hif);
// Serial.println(" *F");
}
int getLumen(int anaPin)
{
int anaValue = 0;
for (int i = 0; i < 10; i++) // Poc giad tri cOm bidn 10 10n va 10y
gia tri trung binh
{
anaValue += analogRead(anaPin);
delay(50);
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}
anaValue = anaValue / 10;
anaValue = map(anaValue, 4095, 0, 0, 100); //TOi:0 ==> Sang 100%

return anaValue;

~ 2
Két qua

®

Send

Do am: 71.80 % Nhiet do: 25.20 *C Enh sang: 22 %

Do am: 71.80 % Nhiet do: 25.20 *C Anh sang: 21 %

Do am: 71.80 % Nhiet do: 25.20 *C knh sang: 22 %

[+] Autoscroll Mo line ending  ~ | | 115200 baud -~

Cam bién do am dat

Coi nhu xong 2 ban cam bién, gio t6i cam bién do &m dat, cach doc dir liéu cta nd ciing kha
giong voi cdm bién 4nh séng, thuén tién & day la modul thiét ké khé 6n réi nén chi viéc lay
tin hiéu vé dé€ xac dinh la nhiéu nuéc hay it nuéc/ dat kho dé tac dong bom nudc thém thoi.

Chan céng clia cam bién do &m dat:

* VCC (3.3V-5V)

e GND

DO dau ra tin hiéu s6 (& day minh khong dung)

« A0 dau ra analog két noi voi chan PE4 cua TIVA C

Minh viét mot ham dé€ doc gié tri trung binh cta cdm bién d6 &m dat twong tw nhw cdm bién
anh sang voi nguong gia tri ADC la tir 0-4095, sé dwoc ‘map’ v6i ngudéng d6 am dat1a tr 0 -
100% (nhiéu nuéc gid tri thap, it nwdc thi gia tri cao), né giéng nhw hinh thitc chuyén déi
twong img nhu sau:

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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o “It nuwéc”: Gi4 tri ADC: 4095 => 0%
e “Nhiéu nuoc”: Gia tri ADC: 0 =>100%

Ham doc cam bién d6 4&m dat intgetSoilMoist ()

Gio thi thém ban cam bién d6 &m nay két hop véi DHT22 va cam bién 4nh séng ta sé c6 duoc
kha khéa dir liéu roi, minh gom hét tat ca vao mot ham doc cam bién. Ham doc tat ca cam
bién voidreadSensors(void)

Minh sé lay tédt ca cac thong tin tir cdm bién va in ra man hinh véi chuong trinh

// Chuong trinh doc nhiét d6, d6 [m t&r c[m bi[jn DHT
// Thém chl&c nang doc c[m bi[Jn &nh séang

// Thém ch&c nang doc d6 [m d{t

// Written by ladyada, public domain

// Ch[Onh s[Ja cho TIVA C b[Ji hocARM.org

// KOt npi

// DHT | TIVA C
VA LR LT TR R

// VCC(1) | 3.3V
// DATA(2) | PDO
// NC(3) | x

// GND(4) | GND

// KOt n[i chan 1 c[Ja DHT véi 3.3V

// Chan 2 k[t n[Ji véi cac chan nao c[Ja TIVA C
// Chan 4 n[Ji vé&i GND

// NOi tr[J 10k gilta chan 1 va chan 2

#include "DHT.h"

#define DHTPIN PD 0 // Chan DATA n[Ji vé&i PDO
#define LDR PIN PE 3 // Chan PE3 n[Ji v&i chan OUT c[Jm bi[]jn as
#define SOIL MOIST 1 PIN PE 4 // Chan PE4 nQi v&i c[m bi[jn d6 [Om

// Uncomment loai c[Jm bi[Jn ban s[] dung, nJu DHT11l thi uncomment DHT11
va comment DHT22

//#define DHTTYPE DHT11 // DHT 11

#define DHTTYPE DHT22 // DHT 22 (AM2302), AM2321
//#define DHTTYPE DHT21 // DHT 21 (AM2301)

int humDHT;

int tempDHT;

int lumen;

int soilMoist;

// Kh[]i tao c[Jm bi[]n

DHT dht(DHTPIN, DHTTYPE);

void setup() {
Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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// Kh[Ji tao c[Jng serial baud 115200
Serial.begin(115200);
Serial.println("DHTxx test!");

// B[Ot dJu doc dir liéu

dht.begin();
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}

void loop() {
readSensors();
// IN thong tin ra man hinh
Serial.print("Do am: ");
Serial.print (humDHT);
Serial.print(" %t");
Serial.print("Nhiet do: ");
Serial.print(tempDHT);
Serial.print(" *Ct");
Serial.print("Anh sang: ");
Serial.print(lumen);
Serial.print(" %t");
Serial.print("Do am dat: ");
Serial.print(soilMoist);
Serial.println(" %");

}

int getLumen(int anaPin)

{
int anaValue = 0;
for (int i = 0; i < 10; i++) // Poc giad tri cOm bidn 10 10n va 10y

gia tri trung binh
{

anaValue += analogRead(anaPin);
delay(50);

}

anaValue = anaValue / 10;
anaValue map(anaValue, 4095, 0, 0, 100); //Ti:0 ==> Sang 100%

return anaValue;
}
int getSoilMoist()
{

int 1 = 0;

int anaValue = 0;

for (1 =0; 1 < 10; i++) //

{

anaValue += analogRead(SOIL MOIST 1 PIN); //Poc gia tri c[m bi[in

do [m d[Jt
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delay(50); // Poi doc gid tri ADC
}
anaValue = anaValue / (i);
anaValue = map(anaValue, 4095, 0, 0, 100); //It nuéc:0% ==> Nhi[ju
nudc 100%
return anaValue;

}
void readSensors(void)
{
tempDHT = dht.readTemperature(); //Poc nhiét d6 DHT22
humDHT = dht.readHumidity(); //Poc d6 [Jm DHT22
lumen = getLumen(LDR PIN); //Poc anh sdang
soilMoist = getSoilMoist(); //Poc c[Jm bi[jn d6 [m d[t
}
Két qua
“
Send
Do am: 72 % HNhiet do: 24 *C Anh sang: 22 ¥ Do am dat: & % ™
Do am: 72 % Nhiet do: 24 *C Anh sang: 22 ¥ Do am dat: & %
W
[+] Autoscroll Mo line ending  + | | 115200 baud -
Thém LCD

Sau khi da 1dy dwoc thong tin va hién thi 1én méy tinh 6n roi thi cé mot van dé phat sinh la
muon kiém tra dit liéu cdm bién thi lic nao cling phai ké ké theo 1 céi may tinh, ma cai may
tinh cta minh thi n6 con dung cho nhiéu viéc khéc nira, gio néu muén cho ban bé xem nhiét
do, do &m dang la bao nhiéu khéng 1€ lai bao “D€ di khdi dong mdy tinh méi xem duwoc”, giai
phép dé khac phuc duoc tinh trang nay la dung thém mét LCD dé hién thi thong tin, ban c6
thé lwa chon céc LCD nao, ban dau minh cé chon LCD 16x2 nhung chi hién thi dwoc c6 2
dong, khong quan sat duoc hét, nén phai chuyén qua xai cdi LCD Gphone cho thoai mai.

Trong bai TIVA C va L.CD Gphone/homephone/ST7565 minh ¢é huéng dan vé cach két noi va
kiém tra LCD, minh van gitt nguyén két néi nhw cii, minh chi cé chat luu y la LCD nay ¢ 10
chén, va hoat dong vé6i dién ap 3.3V, 2 chan LED K+ va A duoc dung dé€ bat dén nén cho
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LCD

* GND

e RST

* SCK

» AO(C/D)
 LED K+
« LEDA
» SDA

* CS

» VCC

* GND

Vi qud trinh hién thi thong tin can khé nhiéu trong chwong trinh nén minh sé viét mot ham
dé hién thi cdc thoéng tin nay dé thuén tién cho qud trinh téi st dung void
showDatalLCD(void). C6 ham hién thi LCD réi thi gio vira hién thi trén LCD, vira hién thi
debug dir liéu tr cAm bién gt 1én va d6i chiéu xem c6 giong nhau khong

/* Chuong trinh doc nhiét d6, d6 [Om tUr c[Om bi[Jn DHT
Thém chic nang doc c[Jm bi[Jn anh sang
Thém chitc nang doc c[Jm bi[jn d6 [m d[t
Thém hin thi LCD
HocARM NDTR BOT by hocARM.org

KOt nQi

DHT | TIVA C
VCC(1) | 3.3V
DATA(2) | PDO
NC(3) | x

GND (4) | GND

KOt n[Ji chan 1 c[Ja DHT véi 3.3V

Chan 2 k[Jt n[Ji v&i cac chan nao c[Ja TIVA C
Chan 4 n[Ji v&i GND

NOi tr[] 10k gilta chan 1 va chan 2

So thu tu GLCD va k[t n[i véi TIVA

// Pin | Chuc nang | TIVA C

[/ = m s
// 1 | GND |  GND

// 2 | RST | PE1

// 3 | SCK | PD2

// 4 | AO(C/D) | PD3

// 5 | LED K+ (3.3V) | 3.3V

// 6 | LED A (GND) | GND

A | SDA | PD1

// 8 | csS |  PE2
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//9 |  vcC |
// 10 |  GND |

#include "DHT.h"
#include "homephone.h"

#define DHTPIN PD 0

3.3V
GND

// Chan DATA n[]i véi PDO

#define LDR PIN PE 3 // Chan PE3 n[Ji v&i chan OUT c[Jm bi[]jn as
#define SOIL MOIST 1 PIN PE 4 // Chan PE4 n{Ji v6&i cm bi[Jn ddé [Om

// Uncomment loai c[Jm bi[Jn ban s[] dung, nJu DHT11l thi uncomment

va comment DHT22

//#define DHTTYPE DHT11 // DHT 11

#define DHTTYPE DHT22  // DHT 22

const unsigned char ha 1g [] = {
0x00, O0x00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox00, O0x00, 0x00,
0x00, O0x00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox00, O0x00, 0x00,
0x00, O0x00, O0x00, O0x00, 0x00,
0x00, 0x00, Ox00, Ox00, 0x00,
0x00, O0x00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox00, 0x00, 0x00,
0x00, Ox00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox00, O0x00, 0x00,
0x00, O0x00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox00, O0x00, 0x00,
0x00, O0x00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox00, O0x00, 0x00,
0x00, Ox00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox00, O0x00, 0x00,
0x00, Ox00, O0x00, 0x00, 0x00,
0x80, 0x80, Ox80, 0x80, 0x80,
0xCO, OxCO, OxCO, O0xCO, OxCO,
0x00, 0x00, Ox00, O0x00, 0x00,
0x00, O0x00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox00, 0x00, 0x00,
0x00, O0x00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox00, O0x00, 0x00,
0x00, O0x00, O0x00, O0x00, 0x00,
0x00, 0x00, Ox00, O0x00, 0x00,
0x00, O0x00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox00, 0x00, 0x00,
0x00, O0x00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox00, O0x00, 0x00,

(AM2302), AM2321
//#define DHTTYPE DHT21  // DHT 21 (AM2301)

0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0xCo,
0x00,
0x00,
0x00,
0x00,

0x00,

0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
OXEO,
0x00,
0x00,
0x00,
0x00,

0x00,

0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
OXEO,
0x00,
0x00,
0x00,
0x00,

0x00,

0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0xCo,
0x00,
0x00,
0x00,
0x00,

0x00,

0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x80,
0x00,
0x00,
0x00,
0x00,

0x00,
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DHT11

0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x80,
0x80,
0x00,
0x00,
0x00,
0x00,

0x00,
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0x00, Ox00, O0x00, Ox00, 0x00, Ox00, O0x00, Ox00, 0x00, Ox00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

0x00, O0x00, OxCO, OxCO, Ox80, O0x00, Ox00, Ox00, O0x00, 0x07, OX1F,
OxFF, OxF3, 0x87, 0x87, 0xC7,

OxC6, OxEE, OxFC, OxFC, OxFE, OxFF, Ox3F, 0x18, 0x19, 0x3B, 0x37,
Ox3E, 0xBC, OxF8, OxF8, OxF8,

OxFO, Ox60, Ox00, Ox00, O0x00, 0x00, O0x00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

0Ox00, Ox00, O0x00, Ox00, O0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, Ox00, 0x00, Ox00, 0x00,

0Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

0x00, Ox00, O0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, Ox00, 0x00, Ox00, 0x00,

OxFO, OxFF, OxBF, 0xC3, OxE7, Ox7E, 0x7C, 0x7C, 0x7C, OxFC, OxCE,
Ox87, OxFF, OxFF, OxFD, Ox9E,

0x87, OxF9, OxFF, Ox1F, 0x80, 0xC0O, OxE0, 0x70, OxF8, OxXFE, Ox7F,
Ox1F, 0x07, 0x01, O0x07, Ox3F,

OxFC, OxEO, 0Ox00, Ox00, 0x00, O0x00, O0x00, Ox00, O0x00, 0x00, 0x00,
OxFF, OxFF, OxFF, OxDE, 0xC0,

0xCO, OxCO, 0xCO, OxDF, OxFF, OxFF, OxFF, 0x00, O0xCO, OxEO0, OxFO,
0x70, 0x38, 0x38, 0x38, 0x78,

OxFO, OxEO, OxCO, Ox00, OxE0, OxFO, OxFO, 0x78, 0x38, 0x38, 0x78,
0x70, 0x70, Ox00, O0x00, 0x80,

OxEO, OxF8, OxFE, Ox3F, Ox3F, OxFF, OxFC, OxEO, 0x80, 0x00, 0x00,
0x00, OxFF, OxFF, OxFF, 0x87,

Ox87, 0x87, OxCF, OxCE, OxFE, OxFC, 0x78, 0x00, 0x00, OxFF, OxFF,
OxFF, Ox7F, OxFC, OxF0, 0xCO,

0x80, OxEO, OxF8, OxFE, Ox3F, OxFF, OxFF, OxFF, 0x00, 0x00, 0x00,
0x00, 0x00, Ox00, O0x00, OXx1F,

OxFF, OxF1l, Ox81, Ox00, 0x80, O0xCO, OxFO, 0x78, Ox1E, Ox8F, 0OxC3,
0xC7, OxEE, Ox7F, OxFF, OxFF,

OxFF, Ox3E, 0x37, OxF3, OxF1l, 0x3C, Ox3F, 0x37, 0x31, 0x30, 0x30,
0x30, 0x30, 0x30, 0x30, 0x31,

Ox3F, Ox3F, 0x38, 0x00, 0x00, 0x00, O0x00, Ox00, 0x00, 0x00, Ox3F,
Ox3F, Ox3F, 0x3D, 0x01, Ox01,

Ox01, 0Ox01, 0Ox3D, Ox3F, Ox3F, Ox3F, 0x00, 0x07, OxOF, Ox1F, 0x3C,
0x38, 0x38, 0x38, 0x3C, Ox1F,

Ox1F, Ox07, 0x00, OxOF, Ox1F, Ox1lF, 0x38, 0x38, 0x38, 0x38, 0x1C,
0x1C, 0x30, Ox3E, Ox3F, Ox1F,

0x07, 0x07, 0x07, 0x07, 0x07, 0x07, Ox1F, Ox3F, Ox3E, 0x30, 0x00,
Ox3F, Ox3F, Ox3F, 0x03, 0x03,
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0x07, OxOF, Ox1F, Ox3F, 0x38, 0x30, 0x00, 0x00, Ox3F, Ox3F, Ox3F,
0x00, 0x01, 0x07, Ox1F, Ox1F,

OxOF, 0x03, 0x00, 0x00, Ox3F, Ox3F, Ox3F, 0x00, 0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x1D,

Ox3F, Ox3F, Ox3E, Ox3F, Ox3F, 0x36, 0x37, 0x33, 0x31, 0x71, 0x70,
0x60, 0x60, OxEl, OxFF, OxFF,

OxFC, Ox6F, 0x03, 0x00, 0x00, 0x00, O0x00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

0Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

0x00, Ox00, Ox00, Ox00, O0x00, 0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox01, O0x01, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, Ox00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, Ox00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

0x00, Ox00, Ox00, Ox00, O0x00, 0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, Ox00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, Ox00, Ox00, O0x00, 0x00,

0Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

0x00, Ox00, Ox00, Ox00, O0x00, 0x00, O0x00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,
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Ox00, 0x00, 0x00, O0x00, Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, 0x00,
0x00, 0x00, O0x00, O0x00, Ox00,
0x00, 0x00, 0x00, O0x00, O0x00, O0x00, Ox00, Ox00,

};

int humDHT;

int tempDHT;

int lumen;

int soilMoist;

// Kh[Ji tao c[Jm bi[]n

DHT dht(DHTPIN, DHTTYPE);

// Kh[Ji tao LCD

homephone lcd (PD_1, PD 2, PD 3, PE 1, PE 2);

void setup() {
// Kh[Ji tao c[Ing serial baud 115200
Serial.begin(115200);
Serial.println("HocARM NDTR Bot!");
// Bt dJu doc dir liéu
dht.begin();

lcd.begin(); //KhJi tao LCD
lcd.setContrast(0x0A); //bat do tuong ph[n
lcd.clear(); //X6a man hinh

lcd.drawBitmap(0, 0, 127, 63, ha 1lg, black); // Hi[Jn thi hinh bitmap
lcd.display();
}

void loop() {
delay(2000);
readSensors();
printData();
showDatalLCD();
}

int getLumen(int anaPin)
{
int anaValue = 0;
for (int i = 0; i < 10; i++) // Poc gia tri cOm bidn 10 10n va 10y
gia tri trung binh
{
anaValue += analogRead(anaPin);
delay(50);

}
anaValue = anaValue / 10;
anaValue = map(anaValue, 4095, 0, 0, 100); //TOi:0 ==> Sang 100%

return anaValue;
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}

int getSoilMoist()
{
int 1 = 0;
int anaValue = 0;
for (i =0; i < 10; i++) //
{
anaValue += analogRead(SOIL MOIST 1 PIN); //Poc gia tri c[m bi[ln
do Om dft
delay(50); // Doi doc gid tri ADC
}
anaValue = anaValue / (1i);
anaValue = map(anaValue, 4095, 0, 0, 100); //It nuw6éc:0% ==> Nhi[Ju
nudéc 100%
return anaValue;

}

void readSensors(void)
{
tempDHT = dht.readTemperature(); //Poc nhiét d6 DHT22
humDHT = dht.readHumidity(); //Poc d6 [Jm DHT22
lumen = getLumen(LDR PIN); //Poc anh sang
soilMoist = getSoilMoist(); //Poc c[Qm bi[jn d6 [m d[t
}
void showDatalLCD(void)
{
lcd.clear(); //X6a man hinh
lcd.setTextColor(black, white);
lcd.setCursor(0, 0); //dat con tr[] vao toa d6 (0,0)
lcd.print ("**-HOCARM NDTR Bot-**");
lcd.setCursor (0, 10);
led.print("----------mmmmmeema - ")
lcd.setCursor (0, 20);
lcd.print("Nhdo: ");
lcd.print (tempDHT);
lcd.print("oC Doam: ");
lcd.print (humDHT) ;
led.print("s ");
lcd.setCursor (0, 30);
lcd.print(“"Asag: ");
lcd.print(lumen);
lcd.print("s");
led.print(" Amdat: ");
lcd.print(soilMoist);
lcd.print("s");
lcd.display();
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void printData(void)

{
// IN thong tin ra man hinh
Serial.print("Do am: ");
Serial.print (humDHT);
Serial.print(" %t");
Serial.print("Nhiet do: ");
Serial.print(tempDHT);
Serial.print (" *Ct");
Serial.print("Anh sang: ");
Serial.print(lumen);
Serial.print(" %t");
Serial.print("Do am dat: ");
Serial.print(soilMoist);
Serial.println(" %");

}

Két qua
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# Comi
Send

LF dJdiil. L= -] NIIITL a0, £3F "L Al Sdilg. £1 F P diil ddL. T 35 A
Do am:= 78 % Nhiet do: 24 *C Anh sang: 22 % Do am dat: 7 %
Do am: 78 % Hhiet do: 24 *C Anh sang: 21 ¥ Do am dat: 7 %
Do am: T8 % Nhiet do: 24 *C Anh sang: 22 % Do am dat: 7 %
Do am: 78 % Nhiet do: 24 *C Anh sang: 22 % Do am dat: 7 %
Do am: 78 % Nhiet do: 24 *C Anh sang: 22 % Do am dat: 7 %
Do am: 78 % Nhiet do: 24 *C Anh sang: 21 % Do em dat: 7 %
Do am: 78 3% Hhiet do: 24 *C Anh sang: 21 % Do am dat: 7 %
Do am:= 78 % Hhiet do: 24 *C Anh sang: 21 % Do am dat: 7 %
Do am:= 78 % Nhiet do: 24 *C Anh sang: 21 ¥ Do am dat: 7 %
Do am: 79 % Hhiet do: 24 *C Anh sang: 22 ¥ Do am dat: 7 %
Do am: 79 % Hhiet do: 24 *C Anh sang: 22 % Do am dat: 7 %
Do am: 79 % Nhiet do: 24 *C Anh sang: 21 ¥ Do am dat: 7 %
Do am: 79 % Nhiet do: 24 *C Anh sang: 22 % Do am dat: 7 %

W
[+] Autoscroll Mo line ending  « | | 115200 baud -

Thém Relay va nut nhan

Vay la minh da doc duwoc dit liéu tlr cdc cam bién va hién thi duoc thong tin 1én serial va
LCD. Coi nhw céc thong s6 dd nam trong tay minh, gi¢ minh muén thém chirc nang diéu
khién bom twéi nuwdc va bom trir sdu bang tay thi phai lam thé nao ? Thoi thi ci tién thém
chut nira.

O day minh st dung modul 2 Relay va 2 nit nhan c6 san trén kit dé diéu khién bom nuéc va
bom thuoc trir sdu

N6i qua vé Modul relay nay c6 4 chan can quan tam la 2 chan nguon (5V) va 2 chan cho viéc
diéu khién 1a IN1, IN2
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* GND
e IN1
e IN2
* VCC

6 chan output cta modul danh cho 2 relay, moi relay 3 chan la NO(Normal
Open),Ref(Reference) va NC(Normanl Closed), ma ta hay quen goi la tiép diém thuong
déng, thwong mé. Thong thuwong st dung NO va Ref dé néi voi nguon 220V. Ngoai ra trén
modul con c¢6 2 LED bao hiéu hoat dong cta relay.Vi minh khong c¢6 bom nuéc ciing nhu
bom thudc sdu nén phan output chi 1a diéu khién ddéng/ cat relay thoi.

D€ diéu khién duoc 2 bom hoat dong mot cach thi cong thi minh can c6 2 nit nhan dé diéu
khién, 2 nat nhan nay sé duoc hoat dong dua trén trang théi ciia bom. Nghia la nhw thé nao
?

e Gia st ban dau bom nudc chua hoat dong, trang thai cia bom sé la mitc 0, khi cé nguoi
nhan nit sé ki€m tra trang thai nay, néu ding la 0 thi sé thyc hién “BAT”
 Nguoc lai sé thuc hién “TAT”

Moi khi minh chay vong loop () thi ham readLocalCmd () sé duoc thuc hién kiém tra xem
nut nhan c6 dwoc nhan khong, sau dé cdap nhéat trang thai ctia cac bom (2 bién la
pumpWaterStatus va pumpPesStatus). Ham debounce(pin) dwoc dung thay thé ham
digitalRead(pin) nham muc dich han ché viéc doc sai tir nut nhan.

Khi nit nhan dugc &n, thi mot ham khéc dugc goi la ham applyCmd (). Ham nay sé dya trén
trang thai clia bom hién cé dé thuc hién BAT hoac TAT céc bom.

Minh thir chwong trinh &n nidt diéu khién bom truéc khi ghép vao chung véi chuong trinh
doc cam bién, & day minh tn dung san 2 nut bam PFO va PF4 ¢ trén kit TIVA C lu6n cho d&
ton day noi ?

/* Chuong trinh doc nhiét d6, d6 [m tUr c[m bi[jn DHT
Thém chic nang doc c[Jm bi[Jn anh séang
Thém ch&c nang doc c[m bi[dn d6 Om dQt
Thém hi[jn thi LCD
HocARM NDTR BOT by hocARM.org

KOt n[i
DHT | TIVA C
VCC(1) | 3.3V
DATA(2) | PDO

NC (3) | x

GND (4) | GND

KOt n[Ji chan 1 c[Ja DHT véi 3.3V
Chan 2 k[Jt n[Ji véi cac chan nao c[Ja TIVA C
Chan 4 n[Ji véi GND
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NOi tr[] 10k gilta chan 1 va chan 2

So thu tu GLCD va k[t n[i v&i TIVA

// Pin | Chuc nang | TIVAC
[/ == mmm e
// 1 | GND |  GND

/] 2 | RST |  PEl

// 3 | SCK | PD2

// 4 | AO(C/D) | PD3

// 5 | LED K+ (3.3V) | 3.3V
// 6 | LED A (GND) | GND

// 7 | SDA | PD1

// 8 | CS | PE2
/79 | VCC | 3.3V
// 10 | GND |  GND

SO dung 2 ndt nh(n c6 s[n trén TIVA (PF4 va PFO0)
S[] dung 2 LED 1a GREEN va BLUE

*/

#include "DHT.h"

#include "homephone.h"

#define DHTPIN PD 0 // Chan DATA n[Ji vé&i PDO
#define LDR PIN PE 3 // Chan PE3 n[Ji v&i chan OUT c[Jm bi[]n as
#define SOIL MOIST 1 PIN PE 4 // Chan PE4 nQi v&i c[m bi[jn d6 [Om
// Relay, nut nh[n
#define PUMPW ON PF 4  //NGt c6 s[in trén kit
#define PUMPW PIN PF 2
#define PUMPS ON PF 0 //N4t c6 s[in trén kit
#define PUMPS PIN PF 3
// Uncomment loai c[Jm bi{n ban s[J dung, nJu DHT11l thi uncomment
va comment DHT22
//#define DHTTYPE DHT11 // DHT 11
#define DHTTYPE DHT22 // DHT 22 (AM2302), AM2321
//#define DHTTYPE DHT21 // DHT 21 (AM2301)
const unsigned char ha 1g [] = {

0x00, O0x00, Ox00, O0x00, 0x00, O0x00, Ox00, O0x00, O0x00, 0x00,
0x00, 0x00, Ox00, 0x00, 0x00,

0x00, Ox00, Ox00, O0x00, 0x00, Ox00, O0x00, 0x00, O0x00, 0x00,
0x00, 0x00, Ox00, 0x00, 0x00,

Ox00, O0x00, Ox00, 0x00, 0x00, O0x00, Ox00, O0x00, O0x00, 0x00,
0x00, 0x00, 0x00, O0x00, 0x00,

0x00, O0x00, Ox00, O0x00, 0x00, O0x00, Ox00, 0x00, O0x00, 0x00,
0x00, 0x00, Ox00, 0x00, 0x00,

0x00, O0x00, Ox00, Ox00, O0x00, Ox00, O0x00, O0x00, O0x00, 0x00,
0x00, 0x00, Ox00, 0x00, 0x00,

Ox00, O0x00, Ox00, 0x00, 0x00, O0x00, Ox00, O0x00, O0x00, 0x00,
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DHT11

0x00,
0x00,
0x00,
0x00,
0x00,

0x00,
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0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, Ox00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, Ox00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x80,
0x80, Ox80, Ox80, 0x80, 0x80,

OxCO, 0xCO, OxCO, OxCO, OxCO, OxCO, OXEO, OXEOG, OxCO, 0Ox80, 0x80,
0x00, O0x00, Ox00, O0x00, 0x00,

0x00, Ox00, Ox00, Ox00, O0x00, 0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, Ox00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, Ox00, Ox00, O0x00, 0x00,

0x00, 0x00, O0xCO, OxCO, 0Ox80, 0x00, Ox00, Ox00, O0x00, 0x07, OX1F,
OxFF, OxF3, 0x87, 0x87, 0xC7,

OxC6, OXEE, OxFC, OxFC, OxFE, OxFF, Ox3F, 0x18, 0x19, 0x3B, 0x37,
Ox3E, OxBC, OxF8, OxF8, OxFS8,

OxFO, Ox60, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

0x00, Ox00, Ox00, Ox00, O0x00, 0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, Ox00, Ox00, O0x00, 0x00,

0x00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

OxFO, OxFF, OxBF, 0xC3, OxE7, Ox7E, 0x7C, 0x7C, 0x7C, OxFC, OxCE,
0x87, OxFF, OxFF, OxFD, Ox9E,

0x87, OxF9, OxFF, Ox1F, 0x80, 0xCO, OxE0, 0x70, OxF8, OxFE, Ox7F,
Ox1F, 0x07, 0x01, 0x07, Ox3F,

OxFC, OxEO, 0Ox00, Ox00, 0x00, 0x00, O0x00, Ox00, O0x00, 0x00, 0x00,
OxFF, OxFF, OxFF, OxDE, 0xCO,

OxCO, OxCO, OxCO, OxDF, OxFF, OxFF, OxFF, 0x00, O0xCO0, OxEO, OxFO,
0x70, 0x38, 0x38, 0x38, 0x78,

OxFO, OxEO, OxCO, Ox00, OxEO, OxFO, OxFO, 0x78, 0x38, 0x38, 0x78,
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0x70, 0x70, Ox00, O0x00, 0x80,

OXEO, OxF8, OxFE, Ox3F, Ox3F, OxFF, OxFC, OxEO, 0x80, 0x00, 0x00,
0x00, OxFF, OxFF, OxFF, 0x87,

Ox87, 0x87, OxCF, OxCE, OxFE, OxFC, 0x78, 0x00, 0x00, OxFF, OxFF,
OxFF, Ox7F, OxFC, OxF0O, 0xCO,

Ox80, OxEO, OxF8, OxFE, Ox3F, OxFF, OxFF, OxFF, 0x00, 0x00, 0x00,
0x00, 0x00, Ox00, O0x00, Ox1F,

OxFF, OxF1l, 0x81, 0x00, 0x80, 0xCO, OxFO, 0x78, Ox1E, Ox8F, 0OxC3,
OxC7, OxEE, Ox7F, OxFF, OxFF,

OxFF, Ox3E, 0x37, OxF3, OxFl, 0x3C, Ox3F, 0x37, 0x31, 0x30, 0x30,
0x30, 0x30, 0x30, 0x30, 0x31,

Ox3F, Ox3F, 0x38, 0x00, 0x00, 0x00, O0x00, Ox00, 0x00, 0x00, Ox3F,
Ox3F, Ox3F, 0x3D, 0x01, 0x01,

0x01, O0x01, O0x3D, Ox3F, Ox3F, Ox3F, 0x00, 0x07, Ox0F, Ox1lF, 0Ox3C,
0x38, 0x38, 0x38, 0x3C, Ox1F,

Ox1F, 0x07, 0x00, OxOF, Ox1F, Ox1lF, 0x38, 0x38, 0x38, 0x38, 0x1C,
0x1C, 0x30, Ox3E, Ox3F, Ox1F,

Ox07, 0Ox07, Ox07, O0x07, O0x07, O0x07, Ox1F, Ox3F, Ox3E, 0x30, 0x00,
Ox3F, Ox3F, Ox3F, 0x03, 0x03,

0x07, OxOF, Ox1F, Ox3F, 0x38, 0x30, 0x00, 0x00, Ox3F, Ox3F, Ox3F,
0x00, 0x01, Ox07, Ox1F, Ox1F,

Ox0F, 0x03, 0x00, 0x00, Ox3F, Ox3F, Ox3F, 0x00, 0x00, 0x00, 0x00,
0x00, O0x00, Ox00, 0x00, 0x1D,

Ox3F, Ox3F, Ox3E, Ox3F, Ox3F, 0x36, 0x37, 0x33, 0x31, 0x71, 0x70,
Ox60, 0x60, OxEl, OxFF, OXFF,

OxFC, Ox6F, 0x03, 0x00, 0x00, O0x00, O0x00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

0x00, Ox00, Ox00, Ox00, O0x00, 0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, Ox00, Ox00, O0x00, 0x00,

0x00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox01, O0x01, 0x00,

0x00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
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0x00, 0x00, Ox00, Ox00, 0x00,

0x00, Ox00, Ox00, Ox00, 0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

0x00, Ox00, Ox00, O0x00, O0x00, Ox00, O0x00, 0x00, O0x00, O0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

0x00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox00, O0x00, 0x00,

0x00, Ox00, Ox00, Ox00, 0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

0Ox00, Ox00, Ox00, Ox00, O0x00, 0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

0x00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox00, O0x00, 0x00,

0x00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

0x00, Ox00, Ox00, Ox00, 0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

0x00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

0x00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox00, Ox00, O0x00,

0x00, Ox00, O0x00, O0x00, O0x00, Ox00, O0x00, 0x00,
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// Bi[Jn lwu cac gia tri c[m bi[n

int humDHT;

int tempDHT;

int lumen;

int soilMoist;

// Bi[n lwu trang thdi bom

boolean pumpWaterStatus = 0;

boolean pumpPesStatus = 0;

int timePumpOn = 10; // Th&i gian bat bom nuéc

// Kh[]i tao c[Jm bi[]n
DHT dht(DHTPIN, DHTTYPE);
// Kh[Ji tao LCD
homephone lcd (PD_1, PD 2, PD 3, PE 1, PE 2);
void setup() {
pinMode (PUMPW PIN, OUTPUT);
pinMode (PUMPS PIN, OUTPUT);
pinMode (PUMPW ON, INPUT PULLUP);
pinMode (PUMPS ON, INPUT PULLUP);
// Kh[Ji tao c[Jng serial baud 115200
Serial.begin(115200);
Serial.println("HocARM NDTR Bot!");
// B[]t dJu doc dit liéu
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dht.begin();

lcd.begin(); //KhJi tao LCD
lcd.setContrast(0x0A); //bat dd6 tuong ph[n
lcd.clear(); //Xéa man hinh

lcd.drawBitmap (0, 0, 127, 63, ha 1lg, black); // Hi[On thi hinh bitmap
lcd.display();
}

void loop() {
readSensors();
// printData();
readLocalCmd();
showDatalLCD();

}

int getLumen(int anaPin)
{
int anaValue = 0;
for (int i = 0; i < 10; i++) // boc gia tri cOm bifgn 10 10n va 10y
gia tri trung binh
{
anaValue += analogRead(anaPin);
delay(50);

}

anaValue = anaValue / 10;
anaValue = map(anaValue, 4095, 0, 0, 100); //TOi:0 ==> Sang 100%

return anaValue;
}
int getSoilMoist()
{
int 1 = 0;
int anaValue = 0;
for (1 =0; 1 < 10; i++) //
{
anaValue += analogRead(SOIL MOIST 1 PIN); //Poc gia tri c[m bi[in
doé [m d[jt
delay(50); // Poi doc gid tri ADC
}
anaValue = anaValue / (i);
anaValue = map(anaValue, 4095, 0, 0, 100); //It nuéc:0% ==> Nhi[ju
nudéc 100%
return anaValue;

}

void readSensors(void)

{
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tempDHT = dht.readTemperature(); //Poc nhiét d0 DHT22

humDHT = dht.readHumidity(); //Poc d0 [Jm DHT22
lumen = getLumen(LDR PIN); //Poc anh sang
soilMoist = getSoilMoist(); //Poc c[m bi[jn d6 [m dt

}
void showDatalLCD(void)

{
lcd.clear();

//X6a man hinh

lcd.setTextColor(black, white);

lcd.setCursor(0, 0);

//dat con tr[] vao toa d6 (0,0)

lcd.print ("**-HOCARM NDTR Bot-**");

lcd.setCursor (0, 10);

led.print("-----------

lcd.setCursor (0, 20);
lcd.print("Nhdo: ");
lcd.print (tempDHT);

lcd.print("oC Doam: ");

lcd.print (humDHT) ;
led.print("s ");
lcd.setCursor (0, 30);
lcd.print("Asag: ");
lcd.print(lumen);
lcd.print("s");

lcd.print(" Amdat: ");

lcd.print(soilMoist);
lcd.print("s");
lcd.setCursor (0, 40);
lcd.print("BomN: ");

lcd.print(pumpWaterStatus);

lcd.print (" BomS:

")

lcd.print(pumpPesStatus);

lcd.display();
lcd.setCursor (0, 0);
lcd.display();

}

void printData(void)

{

// IN théng tin ra man hinh
Serial.print("Do am: ");

Serial.print (humDHT);
Serial.print(" %t");

Serial.print("Nhiet do:

Serial.print(tempDHT);
Serial.print (" *Ct");

Serial.print("Anh sang:

Serial.print(lumen);

"),

"),
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Serial.print(" %t");
Serial.print("Do am dat: ");
Serial.print(soilMoist);
Serial.println(" %");

}

/***************************************************

Ham bat bom nuéc
****************************************************/

void turnPumpOn()

{
digitalWrite(PUMPW PIN, HIGH);
pumpWaterStatus = 1;
showDatalLCD();
delay (timePumpOn * 1000);
digitalWrite(PUMPW PIN, LOW);
pumpWaterStatus = 0;
showDatalLCD();

}

/****************************************************************
Ham doc trang thai bom va ki[Jm tra ndt nh[n
(NGt nh[n mac dinh 1la mi&c "CAO0"):
****************************************************************/

void readLocalCmd()
{
int digiValue = debounce(PUMPW ON);
if ('!'digiValue)
{
pumpWaterStatus = !pumpWaterStatus;
showDatalLCD();
aplyCmd();
}
digiValue = debounce(PUMPS ON);
if (!'digiValue)
{
pumpPesStatus = !pumpPesStatus;
showDatalLCD() ;
aplyCmd();
}
}

/***************************************************

Thuc hién di[Ju khi[Jn cdc bom
****************************************************/
void aplyCmd()

{

if (pumpWaterStatus == 1) digitalWrite(PUMPW PIN, HIGH);

if (pumpWaterStatus == 0) digitalWrite(PUMPW PIN, LOW);
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if (pumpPesStatus == 1) digitalWrite(PUMPS PIN, HIGH);
if (pumpPesStatus == 0) digitalWrite(PUMPS PIN, LOW);
}

/***************************************************

Ham ki[Jm tra trang thai phim b[Om
****************************************************/

boolean debounce(int pin)

{
boolean state;
boolean previousState;
const int debounceDelay = 60;
previousState = digitalRead(pin);
for (int counter = 0; counter < debounceDelay; counter++)
{
delay(1l);
state = digitalRead(pin);
if (state != previousState)
{
counter = 0;
previousState = state;
}
}
return state;
}
Két qua

O day minh dung 2 dén bao hibu c6 sdn trén kit mé phw cho 2 relay hoat dong, cc ban cé
thé thady minh &n nat kha 1au thi méi nhan, minh sé khac phuc céi nay & chwong trinh chay
offline thu cong
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Hé thong chay offline thu cong

Kiém tra ting céi hoi vat va, chic mumg ban néu da c6 gang duoc t6i day, phan trén minh da
lam duoc 3 nhiém vu “16n”

» Doc duoc tat ca cac cam bién
e Diéu khién duoc céc bom thi cong thong qua nit nhén
« Hién thi thong tin 1én LCD va may tinh

V6i céc tin hiéu nhw nhiét d9, d6 &m, thi thuong phai doi khoang 2s, néu thoi gian cé tang
1én 1 phut thi cling khong van dé gi lam, ngoai ra tin hiéu vé anh sédng, do am dat ciing
khong yéu cau qua khat khe vé thoi gian. Nhung vé6i cac bom thi can phai duoc diéu khién
cling nhu doc trang thai nhanh chéng, vi du nhu néu doc trang thai khong dung thi nhiéu lic
twdng da bom roi nhung thuc ra chwa bom -> céy hw, hodc twéng da tat bom nhung chua tat,
dan t6i bom qué nhiéu nuéc -> ngép ung -> cay hw.

Do d6 & day minh sé st dung ham millis (), ham nay c6 chic nang twong tw nhu timer dé
dinh thoi gian bao nhiéu lau thi lam lai mo6t nhiém vu.

O day trong vong loop () minh sé ludn kiém tra xem nat nhan cé dwoc &n hay khéng, va
thuc hién 50s 14y dir liéu tlr cAc cdm bién 1 lan. Bang cdch nay c6 thé khac phuc duoc phan
nao hién twong an phim mat lic méi nhan minh da noi & trén

Chuong trinh dé thuc hién 18y dir liéu 5s/lan.

Gio 1a lic ghép néi toan bd nhitmg gi dé lam bén trén thanh mot va xem két qua dé lay dong
luc chién dau tiép.
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= LINH KIEN THAO MAY . cOM

/* C

Luu y:

Céc ban luu y la minh ¢6 mot s6 thay d6i mic & ham aplyCmd() tir mic LOW dai
thanh HIGH va nguoc lai, s& di phai doi vi modul relay dang dung hoat déng khi
kich mic LOW

Ngoai ra minh d6i chdn PUMPW PIN va PUMPS PIN vé PC6 va chan PC7

huong trinh doc nhiét d6, do6 [Om tlr cm bi[jn DHT

Thém ch&c nang doc c[Jm bi[Jn anh sang
Thém ch&c nang doc c[Jm bi[jn d6 Om dQt
Thém hi[jn thi LCD

HocARM NDTR BOT by hocARM.org
KOt nQi

DHT | TIVA C

VCC(1) | 3.3V

DATA(2) | PDO

NC(3) | X

GND(4) | GND

KOt n[Ji chan 1 c[Ja DHT véi 3.3V

Chan 2 k[t n[Ji véi cac chan nao c[Ja TIVA C
Chan 4 n[Ji véi GND

NOi tr[ 10k gilta chan 1 va chan 2

SO

thu tu GLCD va k[t n[Ji véi TIVA
Pin | Chuc nang | TIVA C
1 | GND | GND
2 | RST | PE1
3 | SCK | PD2
4 | AO(C/D) | PD3
5 | LED K+ (3.3V) | 3.3V
6 | LED A (GND) | GND
7 | SDA | PD1
8 | CS | PE2
9 | VCC | 3.3V
10 | GND | GND

dung 2 ndt nh{n cé s{n trén TIVA (PF4 va PFO)
dung 2 chan PC6 va PC7 n[Ji véi Modul 2 Relay

Luu y GND Relay n[]ji véi GND c[Ja TIVA C

*/

#include "DHT.h"
#include "homephone.h"

#define DHTPIN PD 0 // Chan DATA n[ji véi PDO
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#define LDR PIN PE 3 // Chan PE3 n[Ji vé&i chan OUT c[Im bi[n as
#define SOIL MOIST 1 PIN PE 4 // Chan PE4 nQi v&i c[m bi[jn d6 [Om
// Relay, nidt nh[n
#define PUMPW _ON PF_ 4  //NUt c6 s[n trén kit
#define PUMPW PIN PC 6
#define PUMPS ON PF 0 //Nit c6 s[n trén kit
#define PUMPS PIN PC 7
// Uncomment loai c[Jm bi[n ban s[] dung, nJu DHT11l thi uncomment DHT11
va comment DHT22
//#define DHTTYPE DHT11 // DHT 11
#define DHTTYPE DHT22 // DHT 22 (AM2302), AM2321
//#define DHTTYPE DHT21 // DHT 21 (AM2301)
const unsigned char ha 1g [] = {

Ox00, O0x00, Ox00, O0x00, O0x00, Ox00, 0x00, 0x00, O0x00, 0x00, 0x00,
0x00, 0x00, O0x00, O0x00, 0x00,

Ox00, O0x00, O0x00, O0x00, O0x00, Ox00, 0x00, 0x00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox00, 0x00, 0x00,

Ox00, O0x00, Ox00, Ox00, 0x00, O0x00, Ox00, O0x00, O0x00, O0x00, 0x00,
0x00, 0x00, Ox00, 0x00, 0x00,

Ox00, O0x00, Ox00, O0x00, O0x00, Ox00, 0x00, 0x00, O0x00, 0x00, 0x00,
0x00, Ox00, 0x00, O0x00, 0x00,

0x00, O0x00, Ox00, O0x00, O0x00, O0x00, 0x00, O0x00, O0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, 0x00, Ox00, Ox00, O0x00, O0x00, O0x00, 0x00,
0x00, 0x00, Ox00, 0x00, 0x00,

Ox00, O0x00, Ox00, O0x00, Ox00, Ox00, 0x00, 0x00, O0x00, 0x00, 0x00,
0x00, 0x00, 0x00, O0x00, 0x00,

0x00, O0x00, Ox00, O0x00, O0x00, Ox00, 0x00, 0x00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox00, 0x00, 0x00,

Ox00, Ox00, O0x00, O0x00, O0x00, Ox00, 0x00, O0x00, O0x00, 0x00, 0x80,
0x80, 0x80, 0x80, 0x80, 0x80,

OxCO, 0OxCO, OxCO, OxCO, OxCO, OxCO, OXEOG, OXEO, OxCO, Ox80, 0x80,
0x00, 0x00, Ox00, 0x00, 0x00,

Ox00, O0x00, Ox00, O0x00, O0x00, Ox00, 0x00, 0x00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox00, O0x00, 0x00,

Ox00, O0x00, Ox00, O0x00, O0x00, Ox00, 0x00, 0x00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox00, 0x00, 0x00,

0x00, O0x00, Ox00, Ox00, 0x00, Ox00, Ox00, O0x00, O0x00, O0x00, 0x00,
0x00, 0x00, Ox00, 0x00, 0x00,

Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, 0x00, 0x00, O0x00, 0x00, 0x00,
0x00, 0x00, 0x00, O0x00, 0x00,

Ox00, O0x00, O0x00, O0x00, O0x00, Ox00, 0x00, O0x00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox00, 0x00, 0x00,

0x00, O0x00, Ox00, Ox00, 0x00, Ox00, Ox00, O0x00, O0x00, O0x00, 0x00,
0x00, 0x00, Ox00, 0x00, 0x00,

Ox00, O0x00, OxCO, O0xCO, Ox80, Ox00, O0x00, 0x00, O0x00, 0x07, OX1F,
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OxFF, OxF3, 0x87, 0x87, 0xC7,

OxC6, OxEE, OxFC, OxFC, OxFE, OxFF, Ox3F, 0x18, 0x19, 0x3B, 0x37,
Ox3E, OxBC, OxF8, OxF8, OxFS,

OXFO, Ox60, 0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, Ox00, 0x00, Ox00, 0x00,

0x00, Ox00, Ox00, Ox00, O0x00, 0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

0x00, Ox00, O0x00, Ox00, O0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, Ox00, 0x00, Ox00, 0x00,

OxFO, OxFF, OxBF, 0xC3, OxE7, Ox7E, 0x7C, 0x7C, 0x7C, OxFC, OxCE,
0Ox87, OxFF, OxFF, OxFD, Ox9E,

Ox87, OxF9, OxFF, Ox1F, 0x80, 0OxCO, OxEO, 0x70, OxF8, OxXFE, Ox7F,
Ox1F, 0x07, 0x01, Ox07, Ox3F,

OxFC, OxEO, Ox00, Ox00, 0x00, O0x00, Ox00, Ox00, 0x00, 0x00, 0x00,
OxFF, OxFF, OxFF, OxDE, 0xC0,

0xCO, 0xCO, OxCO, OxDF, OxFF, OxFF, OxFF, 0x00, 0xC0, OxEO, OxFO,
0x70, 0x38, 0x38, 0x38, 0x78,

OxFO, OxEO, O0xCO, Ox00, OxEO, OxFO, OxFO, 0x78, 0x38, 0x38, 0x78,
0x70, 0x70, Ox00, O0x00, 0x80,

OXEO, OxF8, OxFE, Ox3F, Ox3F, OxFF, OxFC, OxEO, 0x80, 0x00, 0x00,
0x00, OxFF, OxFF, OxFF, 0x87,

Ox87, 0x87, OxCF, OxCE, OxFE, OxFC, 0x78, 0x00, 0x00, OxFF, OxFF,
OxFF, Ox7F, OxFC, OxF0, 0xCO,

0x80, OxEO, OxF8, OxFE, Ox3F, OxFF, OxFF, OxFF, 0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, OX1F,

OxFF, OxF1, 0Ox81, Ox00, 0x80, O0xCO, OxFO, 0x78, Ox1E, Ox8F, 0OxC3,
0xC7, OxEE, Ox7F, OxFF, OxFF,

OxFF, Ox3E, 0x37, OxF3, OxF1l, 0x3C, Ox3F, 0x37, 0x31, 0x30, 0x30,
0x30, 0x30, 0x30, 0x30, 0x31,

Ox3F, Ox3F, 0x38, 0x00, 0x00, 0x00, O0x00, Ox00, O0x00, 0x00, Ox3F,
Ox3F, Ox3F, 0x3D, 0x01, 0Ox01,

Ox01, 0Ox01, Ox3D, Ox3F, Ox3F, Ox3F, 0x00, 0x07, OxOF, Ox1F, 0x3C,
0x38, 0x38, 0x38, 0x3C, Ox1F,

Ox1F, 0x07, 0x00, OxOF, Ox1F, Ox1lF, 0x38, 0x38, 0x38, 0x38, 0x1C,
0Ox1C, 0x30, Ox3E, Ox3F, Ox1F,

0x07, 0x07, 0x07, 0x07, 0x07, 0x07, Ox1F, Ox3F, Ox3E, 0x30, 0x00,
Ox3F, Ox3F, Ox3F, 0x03, 0x03,

0x07, OxOF, Ox1F, Ox3F, 0x38, 0x30, 0x00, 0x00, Ox3F, Ox3F, Ox3F,
0x00, O0x01, O0x07, Ox1F, Ox1F,

OxOF, 0x03, 0x00, 0x00, Ox3F, Ox3F, Ox3F, 0x00, 0x00, 0x00, 0x00,
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0x00, O0x00, Ox00, O0x00, 0x1D,

Ox3F, Ox3F, Ox3E, Ox3F, Ox3F, 0x36, 0x37, 0x33, 0x31, 0x71, 0x70,
Ox60, 0x60, OxEl, OxFF, OxFF,

OxFC, Ox6F, 0Ox03, 0x00, 0x00, O0x00, Ox00, Ox00, 0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

0x00, Ox00, Ox00, Ox00, O0x00, 0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, Ox00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox01, O0x01, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, Ox00, Ox00, O0x00, 0x00,

0x00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, Ox00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

0x00, Ox00, Ox00, Ox00, O0x00, 0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, Ox00, Ox00, O0x00, 0x00,

0x00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, Ox00, Ox00, O0x00, 0x00,

0x00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, O0x00, O0x00, O0x00, Ox00, O0x00, 0x00,
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b

// Bi[dn lwu céac gia tri c[m bi[n

int humDHT;

int tempDHT;

int lumen;

int soilMoist;

// Bi[dn lwu trang thdi bom

boolean pumpWaterStatus = 0;

boolean pumpPesStatus = 0;

// Bi[ln cho timer

long sampleTimingSeconds = 50; // ==> Thoi gian doc c[m bi[n (s)

long startTiming = 0;

long elapsedTime = 0;

// Kh[]i tao c[Jm bi[]n

DHT dht(DHTPIN, DHTTYPE);

// Kh{Ji tao LCD

homephone lcd (PD_1, PD 2, PD 3, PE 1, PE 2);

void setup() {
pinMode (PUMPW PIN, OUTPUT);
pinMode (PUMPS PIN, OUTPUT);
pinMode (PUMPW ON, INPUT PULLUP);
pinMode (PUMPS ON, INPUT PULLUP);
// Kh[Ji tao c[Jng serial baud 115200
Serial.begin(115200);
Serial.println("HocARM NDTR Bot!");
// B[t dJu doc dir liéu
dht.begin();

lcd.begin(); //Kh[Ji tao LCD
lcd.setContrast(0x0A); //bat d6 tuong ph[n
lcd.clear(); //X6a man hinh

lcd.drawBitmap(0, 0, 127, 63, ha 1lg, black); // Hi[Jn thi hinh bitmap
lcd.display();
readSensors(); // Kh[Ji tao doc c[Jm bi[]n
startTiming = millis(); // BOt dQu dOm thoi gian
lcd.clear();
}

void loop() {
// Kh[Ji tao timer
elapsedTime = millis() - startTiming;
readLocalCmd();
showDatalLCD();
if (elapsedTime > (sampleTimingSeconds * 1000))
{
readSensors();
printData();
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startTiming = millis();
}
}
int getLumen(int anaPin)
{
int anaValue = 0;
for (int 1 = 0; i < 10; i++) // Poc gid tri cOm bin 10 10n va 10y
gia tri trung binh
{
anaValue += analogRead(anaPin);
delay(50);

}
anaValue = anaValue / 10;
anaValue = map(anaValue, 4095, 0, 0, 100); //TQi:0 ==> Sang 100%

return anaValue;
}
int getSoilMoist()
{
int 1 = 0;
int anaValue = 0;
for (1 =0; 1 < 10; i++) //
{
anaValue += analogRead(SOIL MOIST 1 PIN); //Poc gia tri c[m bi[in
do Om dft
delay(50); // Poi doc gid tri ADC
}
anaValue = anaValue / (1i);
anaValue = map(anaValue, 4095, 0, 0, 100); //It nuw6éc:0% ==> Nhi[Ju
nudéc 100%
return anaValue;

}
void readSensors(void)
{
tempDHT = dht.readTemperature(); //Poc nhiét d6 DHT22
humDHT = dht.readHumidity(); //Poc d0 [Om DHT22
lumen = getLumen(LDR PIN); //Poc anh sang
soilMoist = getSoilMoist(); //Poc c[Qm bi[jn d6 [m d[t
}
void showDatalLCD(void)
{

lcd.setTextColor(black, white);

lcd.setCursor(0, 0); //dat con tr[] vao toa d6 (0,0)
lcd.print("**-HOCARM NDTR Bot-**");

lcd.setCursor (0, 10);
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led.print("--------------------- ")
lcd.setCursor (0, 20);
lcd.print("Nhdo: ");
lcd.print (tempDHT);
lcd.print("oC Doam: ");
lcd.print (humDHT);
lcd.print("s ");
lcd.setCursor (0, 30);
lcd.print("Asag: ");
lcd.print(lumen);
lcd.print("s");
lcd.print(" Amdat: ");
lcd.print(soilMoist);
lcd.print("s");
lcd.setCursor (0, 40);
lcd.print("BomN: ");
lcd.print(pumpWaterStatus);
lcd.print (" BomS: ");
lcd.print (pumpPesStatus);
lcd.display();
lcd.setCursor (0, 0);
lcd.display();

}

void printData(void)

{
// IN thong tin ra man hinh
Serial.print("Do am: ");
Serial.print (humDHT);
Serial.print(" %t");
Serial.print("Nhiet do: ");
Serial.print (tempDHT);
Serial.print(" *Ct");
Serial.print("Anh sang: ");
Serial.print(lumen);
Serial.print(" %t");
Serial.print("Do am dat: ");
Serial.print(soilMoist);
Serial.println(" %");

}

/****************************************************************

Ham doc trang thdi bom va ki[Jm tra ndat nh[n
(NGt nh[Jn mac dinh 1la midc "CA0"):
****************************************************************/

void readLocalCmd()

{
int digiValue = debounce(PUMPW ON);
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if (!digiValue)

{
pumpWaterStatus = !pumpWaterStatus;
showDatalLCD() ;
aplyCmd();

}

digiValue = debounce(PUMPS ON);

if (!digiValue)

{
pumpPesStatus = !pumpPesStatus;
showDatalLCD();
aplyCmd();

}

}

/***************************************************

Thuc hién diJu khi[Jn cac bom
****************************************************/
void aplyCmd()

{

if (pumpWaterStatus == 1) digitalWrite(PUMPW PIN, LOW);

if (pumpWaterStatus == 0) digitalWrite(PUMPW PIN, HIGH);

if (pumpPesStatus == 1) digitalWrite(PUMPS PIN, LOW);
if (pumpPesStatus == 0) digitalWrite(PUMPS PIN, HIGH);
}

/***************************************************

Ham ki[Qm tra trang thdi phim b[m
****************************************************/
boolean debounce(int pin)

{

boolean state;

boolean previousState;

const int debounceDelay = 60;

previousState = digitalRead(pin);
for (int counter = 0; counter < debounceDelay; counter++)

{

delay(1);

state = digitalRead(pin);
if (state != previousState)
{

counter = 0;
previousState = state;

}
}

return state;
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}

Két qua

Hé thong chay offline tw dong

Khi da doc duwoc dir liéu cam bién va diéu khién tha cong bom duwoc roi thl mot yéu cau méi
lai dat ra 1a tai sao lai phdi bam nut diéu khién bom bang tay nhi ? Khéng 1& lai ngoi soi timg
thong so6, kiém tra cac thong sé roi lai ngoi &n nut d€ bom thi ding 1a qué vat va, thé thi
chac vt ludn cai nay di cho roi.

bang nao cling da co tdi day roi thi rang lam cho con Bot nay thong minh hon mot chit, ta
tan dung thong tin dit liéu thay dé bat hé thong tu twdi tiéu khi dat kho qua, khi néng qua, tw
twéi nuéc hodc bén phan vao budi séng chang han,.. Duéi day 1a mot s6 thong s6 co ban dé
c6 thé dua vao (thuc té thi thong s6 nay cé thé thay doi)

Cam bién do am dat

. ém uot : trén 60%

e On dinh: 40% - 60%

e Kho: Dudi 40% (can phai twdi nudc)
Nhiét do

e Lanh: Dué6i 150C
* Trung binh: 200C - 250C
« No6ng: 250C trd 1én

Anh séng
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e T6i: dudi 40% (khéng bom nudc twdi)
e Sang: trén 40%

Luu y:

Céc thong s6 minh dua ra dua trén quan sat moi truong thuc té€ cua minh, chua
can st dung thong sé vé nhiét do. Néu cdy trong cua ban yéu cau doi hoi phat
trién can c6 nhiét d6 thi ko nén bd qua cai nay.

Muén thong sé diéu khién chinh xéc thi can thtr trong thoi gian dai dé 18y ra duoc
gia tri chinh xac

C6 céc thong s6 roi minh sé luu né vao cac bién trong chuong trinh cua minh nhw sau
V6i cam bién DHT

e int tempDHT;
e int HOT TEMP = 25;
e int COLD TEMP = 15;

V6i cam bién anh séng

e int lumen;
e int DARK LIGHT = 40;

V6i cAm bién dd &m dat

¢ int soilMoist;
 int DRY SOIL = 40;
» int WET SOIL = 60;

Dua trén céc dinh nghia trén thi sé c6 ban dau sé c6 mot s6 cach diéu khién don gian dua
trén do 4m dat va 4nh sdng (phan nhiét d6 cr d€ d6 dw phong)

e Néu kho va troi sang -> bom nuéc
« Néu kho va troi t6i -> khong bom nuéc

Minh viét thém moét ham dé thwc hién nhiém vu tuwdi tiéu tw doéng la
autoControlPlantation() ham nay c6 nhiém vu la diéu khién bom twéi nuéc dua trén
do &m va &nh séng

0 trong chwong trinh ¢6 ham turnPumpOn () c6 tac dung bat tat bom, & ddy minh diéu
khién bat tat theo thoi gian dinh san, nghia la néu dat kho qud thi minh sé bom nuéc trong 1
phut roi tat (sau 1ph bom nuwdc néu d6 &m van chua du thi ti€p tuc bom), thoi gian bom nay
c6 thé thay d6i bang cach do6i thong s6 timePumpOn , dong thoi minh sé cho hién thi thong
tin nay lén LCD ludn.
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Gom hét lai toan b tiép tuc thir xem két qua thé nao

/* Chuong trinh doc nhiét d6, d6 [m t&r c[m bi[jn DHT
Thém chirc nang doc c[Jm bi[Jn anh séang
Thém ch&c nang doc c[m bi[dn do Om dQt
Thém hi[jn thi LCD
Thém chirc nang difu khi[jn twéi tiéu bang tay 2 bom
Thém ch&c nang diJu khin tu dong bom khi thiJu nuéc
HocARM NDTR BOT by hocARM.org

KOt n[i

DHT | TIVA C
VCC(1) | 3.3V
DATA(2) | PDO
NC(3) | X
GND(4) | GND

KOt n[Ji chan 1 c[Ja DHT véi 3.3V

Chan 2 k[t n[Ji véi cac chan nao c[Ja TIVA C
Chan 4 n[Ji v&i GND

NOi tr[] 10k gilta chan 1 va chan 2

So thu tu GLCD va kOt ni véi TIVA

// Pin | Chuc nang | TIVA C
[/ ==
// 1 | GND | GND

/] 2 | RST | PE1

// 3 | SCK | PD2

// 4 | AO(C/D) | PD3

// 5 | LED K+ (3.3V) | 3.3V
// 6 | LED A (GND) | GND

/] 7 | SDA | PD1

// 8 | CS | PE2

// 9 | VCC | 3.3V
// 10 | GND | GND

S[] dung 2 ndt nh[(n c6 s[In trén TIVA (PF4 va PFO0)
S0 dung 2 chan PC6 va PC7 n[Ji v&i Modul 2 Relay
Luu y GND Relay n[Ji véi GND c[Ja TIVA C

*/

#include "DHT.h"

#include "homephone.h"

#define DHTPIN PD 0 // Chan DATA n[Ji vé&éi PDO

#define LDR PIN PE 3 // Chan PE3 n[Ji v&i chan OUT c[Jm bi[]jn as
#define SOIL MOIST 1 PIN PE 4 // Chan PE4 nQJi v&i c[Om bi[jn d6 [Om
// Relay, nut nh[n
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#define PUMPW_ON PF_4  //NUt c6 s[n trén kit
#define PUMPW PIN PC 6
#define PUMPS ON PF 0 //Nit c6 s[n trén kit
#define PUMPS PIN PC 7
// Uncomment loai c[Jm bi[n ban s[] dung, nJu DHT11l thi uncomment DHT11
va comment DHT22
//#define DHTTYPE DHT1l1 // DHT 11
#define DHTTYPE DHT22 // DHT 22 (AM2302), AM2321
//#define DHTTYPE DHT21 // DHT 21 (AM2301)
const unsigned char ha 1g [] = {

0x00, Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, O0x00, O0x00, O0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

0x00, Ox00, Ox00, Ox00, O0x00, O0x00, O0x00, O0x00, O0x00, O0x00, 0x00,
0x00, O0x00, O0x00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, O0x00, 0x00, 0x00, 0x00,
0x00, 0x00, O0x00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, O0x00, O0x00, 0x00, O0x00, 0x00,
0x00, 0x00, Ox00, O0x00, 0x00,

0x00, O0x00, Ox00, Ox00, O0x00, O0x00, O0x00, O0x00, 0x00, O0x00, 0x00,
0x00, O0x00, O0x00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, 0x00, 0x00, 0x00,
0x00, 0x00, O0x00, O0x00, 0x00,

0x00, Ox00, O0x00, Ox00, O0x00, O0x00, O0x00, O0x00, 0x00, O0x00, 0x00,
0x00, 0x00, Ox00, O0x00, 0x00,

0x00, O0x00, Ox00, Ox00, O0x00, O0x00, O0x00, O0x00, 0x00, O0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, O0x00, 0x00, 0x00, 0x80,
0x80, 0x80, 0x80, 0x80, 0x80,

0xCo, 0xCO, OxCO, OxCO, OxCO, OxCO, OXEO, OXEO, OxCO, Ox80, 0x80,
0x00, 0x00, O0x00, 0x00, 0x00,

0x00, O0x00, Ox00, Ox00, O0x00, O0x00, O0x00, O0x00, 0x00, O0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

0x00, O0x00, O0x00, O0x00, 0x00, O0x00, O0x00, O0x00, O0x00, O0x00, 0x00,
0x00, O0x00, O0x00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, O0x00, O0x00, 0x00, 0x00, 0x00,
0x00, 0x00, O0x00, 0x00, 0x00,

0x00, Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, O0x00, 0x00, O0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

0x00, O0x00, O0x00, Ox00, O0x00, O0x00, O0x00, O0x00, O0x00, O0x00, 0x00,
0x00, O0x00, O0x00, O0x00, 0x00,

0x00, Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, O0x00, 0x00, 0x00, 0x00,
0x00, 0x00, O0x00, O0x00, 0x00,

0x00, O0x00, OxCO, OxCO, Ox80, Ox00, O0x00, O0x00, 0x00, O0x07, Ox1F,
OxFF, OxF3, 0x87, 0x87, 0xC7,

0xC6, OXEE, OxFC, OxFC, OxFE, OxFF, Ox3F, 0x18, 0x19, 0x3B, 0x37,
Ox3E, OxBC, OxF8, OxF8, OxF8,
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OxFO, Ox60, 0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, Ox00, 0x00, Ox00, 0x00,

0x00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

0x00, Ox00, Ox00, Ox00, O0x00, 0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

0Ox00, Ox00, O0x00, Ox00, O0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, Ox00, 0x00, Ox00, 0x00,

OxFO, OxFF, OxBF, 0xC3, OxE7, Ox7E, 0x7C, 0x7C, 0x7C, OxFC, OxCE,
Ox87, OxFF, OxFF, OxFD, Ox9E,

Ox87, OxF9, OxFF, Ox1F, 0x80, 0OxCO, OxEO, 0x70, OxF8, OxXFE, Ox7F,
Ox1F, 0x07, 0x01, O0x07, Ox3F,

OxFC, OxXEO, Ox00, Ox00, 0x00, O0x00, O0x00, Ox00, 0x00, 0x00, 0x00,
OxFF, OxFF, OxFF, OxDE, 0xCO,

0xCO, 0xCO, OxCO, OxXDF, OxFF, OxFF, OxFF, 0x00, 0xCO0, OxEO, OxFO,
0x70, 0x38, 0x38, 0x38, 0x78,

OxFO, OxEO, 0xCO, Ox00, OxEO, OxFO, OxFO, 0x78, 0x38, 0x38, 0x78,
0x70, 0x70, Ox00, O0x00, 0x80,

OXEO, OxF8, OxFE, Ox3F, Ox3F, OxFF, OxFC, OxEO, 0x80, 0x00, 0x00,
0x00, OxFF, OxFF, OxFF, 0x87,

Ox87, 0x87, OxCF, OxCE, OxFE, OxFC, 0x78, 0x00, 0x00, OxFF, OxFF,
OxFF, Ox7F, OxFC, OxF0, 0xCO,

Ox80, OxEO, OxF8, OxFE, Ox3F, OxFF, OxFF, OxFF, 0x00, 0x00, 0x00,
0x00, 0x00, Ox00, O0x00, OXx1F,

OxFF, OxF1, Ox81, 0Ox00, 0x80, O0xCO, OxFO, 0x78, Ox1E, Ox8F, 0OxC3,
0xC7, OxEE, Ox7F, OxFF, OxFF,

OxFF, Ox3E, 0x37, OxF3, OxF1l, 0x3C, Ox3F, 0x37, 0x31, 0x30, 0x30,
0x30, 0x30, 0x30, 0x30, 0x31,

Ox3F, Ox3F, 0x38, 0x00, 0x00, 0x00, O0x00, Ox00, O0x00, 0x00, Ox3F,
Ox3F, Ox3F, 0x3D, 0x01, Ox01,

Ox01, 0Ox01, Ox3D, Ox3F, Ox3F, Ox3F, 0x00, 0x07, Ox0OF, Ox1F, 0x3C,
0x38, 0x38, 0x38, 0x3C, Ox1F,

Ox1F, 0x07, 0x00, OxOF, Ox1F, Ox1lF, 0x38, 0x38, 0x38, 0x38, 0x1C,
0Ox1C, 0x30, Ox3E, Ox3F, Ox1F,

0x07, 0x07, 0x07, 0x07, 0x07, 0x07, Ox1F, Ox3F, Ox3E, 0x30, 0x00,
Ox3F, Ox3F, Ox3F, 0x03, 0x03,

Ox07, OxOF, Ox1F, Ox3F, 0x38, 0x30, 0x00, 0x00, Ox3F, Ox3F, Ox3F,
0x00, O0x01, O0x07, Ox1F, Ox1F,

Ox0F, 0x03, 0x00, 0x00, Ox3F, Ox3F, Ox3F, 0x00, 0x00, 0x00, 0x00,
0x00, Ox00, 0x00, Ox00, 0x1D,

Ox3F, Ox3F, Ox3E, Ox3F, Ox3F, 0x36, 0x37, 0x33, 0x31, 0x71, 0x70,
Ox60, 0x60, OxEl, OxFF, OxFF,
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OxFC, Ox6F, 0x03, 0x00, 0x00, 0x00, O0x00, 0x00, 0x00, O0x00, 0x00,
0x00, 0x00, Ox00, 0x00, 0x00,

Ox00, O0x00, Ox00, O0x00, O0x00, Ox00, 0x00, 0x00, O0x00, 0x00, 0x00,
0x00, 0x00, 0x00, O0x00, 0x00,

Ox00, O0x00, Ox00, O0x00, O0x00, Ox00, 0x00, O0x00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox00, 0x00, 0x00,

Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, 0x00, 0x00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox00, 0x00, 0x00,

0x00, O0x00, Ox00, O0x00, 0x00, Ox00, O0x00, 0x00, O0x00, O0x00, 0x00,
0x00, 0x00, Ox00, 0x00, 0x00,

Ox00, O0x00, Ox00, O0x00, O0x00, Ox00, O0x00, O0x00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox00, O0x00, 0x00,

Ox00, O0x00, Ox00, O0x00, O0x00, Ox00, 0x00, 0x00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox00, 0x00, 0x00,

Ox00, O0x00, Ox00, O0x00, 0x00, Ox00, Ox00, O0x00, O0x00, O0x00, 0x00,
0x00, 0x00, 0x01, O0x01, 0x00,

Ox00, O0x00, Ox00, O0x00, O0x00, Ox00, 0x00, 0x00, O0x00, 0x00, 0x00,
0x00, 0x00, O0x00, O0x00, 0x00,

Ox00, O0x00, Ox00, O0x00, O0x00, Ox00, 0x00, O0x00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox00, 0x00, 0x00,

Ox00, Ox00, Ox00, O0x00, 0x00, Ox00, Ox00, O0x00, O0x00, O0x00, 0x00,
0x00, 0x00, Ox00, 0x00, 0x00,

Ox00, O0x00, Ox00, O0x00, O0x00, Ox00, O0x00, 0x00, O0x00, 0x00, 0x00,
0x00, 0x00, O0x00, O0x00, 0x00,

Ox00, O0x00, Ox00, O0x00, O0x00, Ox00, 0x00, 0x00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox00, 0x00, 0x00,

Ox00, O0x00, Ox00, Ox00, 0x00, Ox00, Ox00, O0x00, O0x00, O0x00, 0x00,
0x00, 0x00, Ox00, 0x00, 0x00,

Ox00, O0x00, Ox00, O0x00, O0x00, Ox00, 0x00, 0x00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox00, 0x00, 0x00,

Ox00, O0x00, Ox00, 0x00, O0x00, Ox00, 0x00, 0x00, O0x00, 0x00, 0x00,
0x00, 0x00, 0x00, O0x00, 0x00,

Ox00, O0x00, Ox00, O0x00, O0x00, O0x00, 0x00, 0x00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox00, 0x00, 0x00,

Ox00, O0x00, Ox00, Ox00, 0x00, Ox00, Ox00, O0x00, O0x00, O0x00, O0x00,
0x00, 0x00, Ox00, 0x00, 0x00,

Ox00, O0x00, Ox00, O0x00, O0x00, Ox00, 0x00, 0x00, O0x00, 0x00, 0x00,
0x00, 0x00, O0x00, O0x00, 0x00,

Ox00, O0x00, Ox00, O0x00, O0x00, Ox00, 0x00, 0x00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox00, 0x00, 0x00,

Ox00, Ox00, Ox00, O0x00, 0x00, Ox00, Ox00, O0x00, O0x00, O0x00, 0x00,
0x00, 0x00, Ox00, 0x00, 0x00,

0x00, Ox00, Ox00, 0x00, 0x00, Ox00, Ox00, 0x00,
b
// Bi[dn lwu céc gia tri c[m bi[n
int humDHT;
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int tempDHT;

int lumen;
int DARK LIGHT = 40;

int soilMoist;
int DRY SOIL
int WET SOIL

40;
60;

// Bi[dn lwu trang thai bom
boolean pumpWaterStatus = 0;
boolean pumpPesStatus = 0;
int timePumpOn = 10; // Thoi gian bat bom nuéc
// Bi[In cho timer
long sampleTimingSeconds = 50; // ==> Thoi gian doc c[m bi[ln (s)
long startTiming = 0;
long elapsedTime = 0;
// Kh[Ji tao c[Jm bi[n
DHT dht(DHTPIN, DHTTYPE);
// Kh[Ji tao LCD
homephone lcd (PD 1, PD 2, PD 3, PE 1, PE 2);
void setup() {
pinMode (PUMPW PIN, OUTPUT);
pinMode (PUMPS PIN, OUTPUT);
pinMode (PUMPW ON, INPUT PULLUP); // Button
pinMode (PUMPS ON, INPUT PULLUP); // Button
// Kh[Ji tao c[Jng serial baud 115200
Serial.begin(115200);
Serial.println("HocARM NDTR Bot!");
// B[t dJu doc di+ liéu
dht.begin();

lcd.begin(); //Kh[Ji tao LCD
lcd.setContrast(0x0A); //bat dd tuong ph[n
lcd.clear(); //Xéa man hinh

lcd.drawBitmap(0, 0, 127, 63, ha 1lg, black); // Hi[Jn thi hinh bitmap
lcd.display();
readSensors(); // Kh[Ji tao doc c[Im bi[]n
startTiming = millis(); // BOt dQu dOm thoi gian
lcd.clear();
}

void loop() {
// Kh[Ji tao timer
elapsedTime = millis() - startTiming;
readLocalCmd() ;
showDatalLCD()

.
’
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if (elapsedTime > (sampleTimingSeconds * 1000))
{
readSensors();
printData();
autoControlPlantation();
startTiming = millis();
}
}
int getLumen(int anaPin)
{
int anaValue = 0;
for (int i = 0; i < 10; i++) // Poc gid tri c[m bi[jn 10 1[n va 10y
gia tri trung binh
{
anaValue += analogRead(anaPin);
delay(50);

}
anaValue = anaValue / 10;
anaValue = map(anaValue, 4095, 0, 0, 100); //Ti:0 ==> Sang 100%

return anaValue;

}
int getSoilMoist()

{
int i = 0;
int anaValue = 0;
for (1 =0; 1 < 10; i++) //
{
anaValue += analogRead(SOIL MOIST 1 PIN); //Poc gia tri c[m bi[in
doé [m d[Jt
delay(50); // Poi doc gid tri ADC
}
anaValue = anaValue / (i);
anaValue = map(anaValue, 4095, 0, 0, 100); //It nuéc:0% ==> Nhi[ju
nudéc 100%
return anaValue;

}
void readSensors(void)
{
tempDHT = dht.readTemperature(); //Poc nhiét d0 DHT22
humDHT = dht.readHumidity(); //Poc d6 [Jm DHT22
lumen = getLumen(LDR PIN); //Poc anh sang
soilMoist = getSoilMoist(); //Doc c[m bi[jn do [Om d[t
}

void showDatalLCD(void)

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723



W, ﬁ Y Hé thong néng nghiép thong minh phién ban ARM TIVA | 47

lcd.setTextColor(black, white);

lcd.setCursor(0, 0); //dat con tr[] vao toa d6 (0,0)
lcd.print ("**-HOCARM NDTR Bot-**");

lcd.setCursor (0, 10);

lcd.setCursor (0, 20);
lcd.print("Nhdo: ");
lcd.print (tempDHT);
lcd.print("oC Doam: ");
lcd.print (humDHT) ;
lcd.print("s ");
lcd.setCursor (0, 30);
lcd.print("Asag: ");
lcd.print(lumen);
led.print ("%");
lcd.print(" Amdat: ");
lcd.print(soilMoist);
led.print ("%");
lcd.setCursor (0, 40);
lcd.print("BomN: ");
lcd.print(pumpWaterStatus);
lcd.print (" BomS: ");
lcd.print(pumpPesStatus);
lcd.display();
lcd.setCursor (0, 0);
lcd.display();

}

void printData(void)

{
// IN thong tin ra man hinh
Serial.print("Do am: ");
Serial.print (humDHT);
Serial.print(" %t");
Serial.print("Nhiet do: ");
Serial.print(tempDHT);
Serial.print (" *Ct");
Serial.print("Anh sang: ");
Serial.print(lumen);
Serial.print(" %t");
Serial.print("Do am dat: ");
Serial.print(soilMoist);
Serial.println(" %");

}

/**********************>|<****************************

Ham bat bom nuéc
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****************************************************/

void turnPumpOn()

{
digitalWrite(PUMPW PIN, LOW);
pumpWaterStatus = 1;
showDatalLCD();
delay (timePumpOn * 1000);
digitalWrite(PUMPW PIN, HIGH);
pumpWaterStatus = 0;
showDatalLCD();

}

/****************************************************************

Ham doc trang thai bom va ki[Jm tra ndt nh[n
(NGt nh[Jn mac dinh la mi&c "CA0"):
****************************************************************/
void readLocalCmd()
{
int digiValue = debounce(PUMPW ON);
if (!'digiValue)
{
pumpWaterStatus = !pumpWaterStatus;
showDataLCD();
aplyCmd();
}
digiValue = debounce(PUMPS ON);
if ('!'digiValue)
{
pumpPesStatus = !pumpPesStatus;
showDatalLCD();
aplyCmd();
}
}

/***************************************************

Thuc hién di[Ju khi[Jn cac bom
****************************************************/
void aplyCmd()

{ if (pumpWaterStatus == 1) digitalWrite(PUMPW PIN, LOW);
if (pumpWaterStatus == 0) digitalWrite(PUMPW PIN, HIGH);

if (pumpPesStatus == 1) digitalWrite(PUMPS PIN, LOW);
if (pumpPesStatus == 0) digitalWrite(PUMPS PIN, HIGH);
}

/***************************************************

Ham ki[Qm tra trang thdi phim b[m
****************************************************/
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boolean debounce(int pin)
{
boolean state;
boolean previousState;
const int debounceDelay = 60;

previousState = digitalRead(pin);
for (int counter = 0; counter < debounceDelay; counter++)

{

delay(1l);

state = digitalRead(pin);
if (state != previousState)
{

counter = 0;
previousState = state;
}
}

return state;

}

/***************************************************

* Chltc nang tu déng tudi tiéu
****************************************************/

void autoControlPlantation()

{
Y L L PP L P BOM NUOC ------ //
if (soilMoist < DRY SOIL && lumen > DARK LIGHT)
{
turnPumpOn() ;
}
}
Két qua

Hién tai hén la dat ciia minh qué thiéu nuwéc nén sau 50s ki€ém tra thi hé thong lai tw bat
relay dé tudi nude, ban cé thé nhin qua LED béo hiéu trén relay & hinh
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Gui dir liéu 1én cloud

Phu, thé 1a xong phéan offline, ta da c6 dugc mot hé théng cé thé nam bat duoc tinh hinh méi
truong, dat dai thong qua céc thong s6 va cho cac bac nong dan co thé biét duoc cac s6 liéu
c6 lién quan vé nhiét do do &m, ngoai ra con co thé tw diéu khién tudi tiéu dép ing duoc mot
sO yéu cau co ban roi.

Thé nhung vira xt xong duwgc céi nay thi lai dé ra mot van dé méi, dé la bac néng dan di
udng ca phé sang véi ban bé, mudn kiém tra xem tinh trang cdy tréng & nha nhw thé nao,
tranh thu khoe luén véi anh em xem hé théng vuon sau siéu sach cua minh, nhiéu lic béc
cling muén tac dong diéu khién bom nwéc va bom thudc trir sdu ma & xa qué, chay vé thi
mat bao nhiéu céng. Ubc gi giai quyét dugc van dé nay thi bac an nhan di khap moi mién dat
nudc ma khong phai lo lang gi ca.

Vay giai phap & day la gi ? Co thé cho con BOT nay két néi véi internet, xong day dit liéu 1én
dau do, ki€éu nhu 1 trang web giéng giéng facebook, roi chi véi dién thoai/ laptop ta cé thé
cap nhat duwoc moi thong tin, né khac facebook ta cap nhat tin titc tir ban be, con trang nay
thi cap nhat tin tirc vé tinh hinh cdy trong & nha. May qua cé anh thingspeak day roi.

Noi vé thingspeak mot chuat thi day 1a mot server chuyén dung dé luu dit liéu, duoc nhét la
n6 mién phi, bi€u thi data theo thoi gian cling tot, va dé dung. Néu ban c6 thac méac la minh
tw build mot server dwoc khong ? thi cau tra 10i 1a hoan toan c6 thé, néu ban lam hé théng
16m hon va can server riéng thi c6 thé tw build mot cdi, lvu v 1a chi phi nudi server cung céc
van dé lién quan ciing kha tén kém nhé :D. Cai cia minh lam thi nho va tan dung nhiing gi
c6 san thi thingspeak da phu hop roi ?

Tam thoi néu chit van dé tai sao lai cho 1én cloud, qua trinh nay dwgc moi nguoi hay ram

ran trén mang la IOT, thuat nglt gay tranh cai va lam ton bao nhiéu status ciing nhuw tranh

cai cia moi nguoi trén cac dién dan.

Theo minh thi hiéu don gian IOT = Internet of Things, hiéu luén tiéng viét 1a moi vat két néi
Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723
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internet, vy thi nhw con BOT ctia minh ma két néi duoc internet thi chac dwoc goi la IOT
roi, hehe

Thoi tam dirng chém, gio lam thé nao dé con BOT c6 thé két ndi va gui dir liéu 1én
thingspeak ? Minh cé viét mot bai vé cach giri dit liéu thingspeak cac ban cé thé tham khéo
dé kiém tra Thingspeak véi ESP8266 va TIVA C

Gi¢ thi minh gom mdy ham d& viét vao chwong trinh chinh dé gui toan bo dir liéu 1én
thingspeak ludn, c6 moét s6 1énh minh gom lai thanh ham dé thuén tién st dung lai, gom c6 4
ham dé thuc hién qud trinh c&p nhéat dit liéu 1én thingspeak 1a

startThingSpeakCmd () dé thiét lap két noi véi server thingspeak
sendThingSpeakCmd () dé gui do dai data
updateDataThingSpeak () dé gui thong s6 vé cam bién, trang thai
updateCmdThingSpeak() dé cap nhat trang thai bom

TRUNG TAM SUA CHUA PIEN TU QUANG BINH

MR. XO - 0901.679.359 - 80 V6 Thi Sdu, Phwong Quang Thuan, tx Ba Pén, tinh
Quang Binh

| GIA RE & TRUNG TAM SU’A @HU’A DIEN TU
NHANH CHONG X % X@ NGUVEN

LINH KIEN CHINH HANG @LC}% mm&m.&[%%
(LINH KIEN GHiNH HANG, &”?'m I fs s o
Ui dot ki B, ik
SANYO HE ' MSUNG g)c: @mm?(]m ﬂ?'c@a,g)m,
Panasonic  TOSHIfR tinhQuing Bink - 0901.679.559

Ham viét da xong, gio gom tat ca vao mot, thém chirc nang gui dir liéu 1én thingspeak nira la
két thuc thoi :D. Trudce khi gom thi can thém ham updateCmdThingSpeak () vao trong ham
turnPumpOn () va ham readLocalCmd () , dé méi khi c6 sy thay déi trang thai bom thi cap
nhat ngay lén thingspeak.

Thoi gian bat bom nudc, 14y dit liéu minh tang 1én 1 it, dé cho né giéng véi thuc té chut.

Luu y can thay mot so thong s6 sau cho phu hop véi wifi va thingspeak cua ban

sendATcommand (“AT+CWJAP="ten wifi”,”mat khau””, “OK"”, 3000);
//Thay ten wifi va mat khau c[Ja ban
char msg[] = “GET /update?key=xxxxxxxxx"”; //Thay XXXXXXXXX

bang key c[Ja ban [J] muc API Write key
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/* Chuong trinh doc nhiét d6, d6 [Om t&r c[m bi[Jn DHT

Thém
Thém
Thém
Thém
Thém
Thém

chirc
chitc
hi[]n
chirc
chitc
chirc

nang doc c[Jm bi[Jn anh sang

nang doc c[Jm bi[jn d6 m dt

thi LCD

nang di[Ju khi[Jn tuwéi tiéu bang tay 2 bom
nang difJu khi[Jn ty dong bom khi thiJu nudéc
nang cap nhat dir 1iéu qua cloud thingspeak

HocARM NDTR BOT by hocARM.org

VCC(1
DATA(
NC(3)

)
2)

GND(4)
NOi tr[] 10k gilta chan 1 va chan 2

So thu tu GLCD va kOt ni véi TIVA

// Pi

~N
~
ooONOO UL PN WN PR

~
~
(e}

// 10

n |

| GND

Chuc nang | TIVA C
[/ = mm e

GND | GND
RST | PE1
SCK | PD2
AO(C/D) | PD3
LED K+ (3.3V) | 3.3V
LED A (GND) | GND
SDA | PD1

CS | PE2
VCC | 3.3V
GND | GND

S[J dung 2 ndt nh[(Jn c6 s[Jn trén TIVA (PF4 va PFO0)
S0 dung 2 chan PC6 va PC7 n[Ji v&i Modul 2 Relay
Luu y GND Relay n[Ji véi GND c[Ja TIVA C

KOt n[]i ESP8266 TIVA

ESP8266 | TIVA | Ngu[n ngoai
VCC | x | 3.3v
GND | GND | GND
CH_PD | X | 3.3v
RX | PB1 | X
TX | PBO | X
*/
#include "DHT.h"

#include "homephone.h"

#define DHTPIN PD 0 // Chan DATA n[Ji véi PDO
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#define LDR PIN PE 3 // Chan PE3 n[Ji vé&i chan OUT c[Im bi[n as
#define SOIL MOIST 1 PIN PE 4 // Chan PE4 nQi v&i c[m bi[jn d6 [Om
// Relay, nut nh[n

#define PUMPW _ON PF_ 4  //NUt c6 s[n trén kit

#define PUMPW PIN PC 6

#define PUMPS ON PF 0 //Nit c6 s[n trén kit

#define PUMPS PIN PC 7

Hé thong néng nghiép thong minh phién ban ARM TIVA | 53

#define IP "184.106.153.149"// thingspeak.com ip
#define GREEN LED PF 3

// Uncomment loai c[Jm bi[jn ban s dung, n[Qu DHT11l thi uncomment DHT11
va comment DHT22
//#define DHTTYPE DHT11 // DHT 11
#define DHTTYPE DHT22  // DHT 22 (AM2302), AM2321
//#define DHTTYPE DHT21 // DHT 21 (AM2301)
const unsigned char ha 1g [] = {

0x00, Ox00, Ox00, O0x00, Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00,

0x00, O0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00, O0x00, O0x00, 0x00,
0x00, Ox00, 0x00, Ox00, 0x00,

0x00, O0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00, O0x00, O0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00,

0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00,

0x00, O0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00, O0x00, Ox00, 0x00,
0x00, Ox00, 0x00, Ox00, 0x00,

0x00, 0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00, O0x00, O0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00,

0x00, O0x00, Ox00, 0x00, Ox00, 0x00, Ox00, O0x00, O0x00, O0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00,

Ox00, Ox00, Ox00, O0x00, Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00,

0x00, O0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00, O0x00, Ox00, 0x80,
0x80, 0x80, O0x80, 0x80, 0x80,

0xCO, OxCO, OxCO, OxCO, OxCO, OxCO, OXEO, OXEO, OxCO, Ox80, 0x80,
0x00, 0x00, 0x00, 0x00, 0x00,

0x00, Ox00, O0x00, O0x00, O0x00, Ox00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00,

0x00, O0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00, O0x00, Ox00, 0x00,
0x00, 0x00, O0x00, 0x00, O0x00,

0x00, O0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00, O0x00, O0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00,

0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00,

0x00, O0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00, O0x00, Ox00, 0x00,
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0x00, Ox00, 0x00, Ox00, 0x00,

0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00,
0x00, Ox00, 0x00, Ox00, 0x00,

0x00, Ox00, O0xCO, OxCO, Ox80, Ox00, 0x00, Ox00, 0x00, Ox07, Ox1F,
OxFF, OxF3, 0x87, 0x87, 0xC7,

OxC6, OxXEE, OxFC, OxFC, OxFE, OxFF, Ox3F, 0x18, 0x19, 0x3B, 0x37,
Ox3E, OxBC, OxF8, OxF8, OxF8,

OxFO, Ox60, 0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00,
0x00, Ox00, 0x00, Ox00, 0x00,

0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00,
0x00, Ox00, 0x00, Ox00, 0x00,

0x00, Ox00, O0x00, Ox00, O0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00,
0x00, Ox00, 0x00, Ox00, 0x00,

0x00, Ox00, O0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00,
0x00, Ox00, 0x00, Ox00, 0x00,

0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00,
0x00, Ox00, 0x00, Ox00, 0x00,

0x00, Ox00, O0x00, Ox00, 0x00, Ox00, O0x00, Ox00, 0x00, Ox00, 0x00,
0x00, Ox00, 0x00, O0x00, 0x00,

OxFO, OxFF, OxBF, 0xC3, OxE7, Ox7E, 0x7C, 0x7C, 0x7C, OxFC, OxCE,
0x87, OxFF, OxFF, OxFD, Ox9E,

0x87, OxF9, OxFF, Ox1F, 0x80, 0xCO, OxE0, 0x70, OxF8, OxFE, Ox7F,
Ox1F, 0x07, 0x01, 0x07, Ox3F,

OXFC, OxEO, 0x00, 0Ox00, 0x00, Ox00, 0x00, Ox00, 0x00, Ox00, 0x00,
OxFF, OxFF, OxFF, OxDE, 0xCO,

0xCO, OxCO, OxCO, OxDF, OxFF, OxFF, OxFF, 0x00, 0xCO, OXEO0, OxFO,
0x70, 0Ox38, 0x38, 0x38, 0x78,

OxFO, OxEO, 0OxCO, Ox00, OxEO, OxFO, OxFO, 0x78, 0x38, 0x38, 0x78,
0x70, 0x70, Ox00, O0x00, 0x80,

OxEO, OxF8, OxFE, Ox3F, Ox3F, OxFF, OxFC, OxE0O, 0x80, 0x00, 0x00,
0x00, OxFF, OxFF, OxFF, 0x87,

Ox87, 0x87, OxCF, OxCE, OxFE, OxFC, 0x78, 0x00, 0x00, OxFF, OxFF,
OxFF, Ox7F, OxFC, OxFO, 0xCo,

Ox80, OxEO, OxF8, OxFE, Ox3F, OxFF, OxFF, OxFF, 0x00, 0x00, 0x00,
0x00, Ox00, 0x00, Ox00, Ox1F,

OxFF, OxF1l, 0x81, 0x00, 0x80, 0xCO, OxFO, 0x78, Ox1lE, Ox8F, 0xC3,
OxC7, OxEE, Ox7F, OxFF, OxFF,

OxFF, Ox3E, 0x37, OxF3, OxF1l, 0x3C, Ox3F, 0x37, 0x31, 0x30, 0x30,
0x30, 0x30, 0x30, 0x30, 0x31,

Ox3F, Ox3F, 0x38, 0x00, 0x00, 0x00, O0x00, Ox00, O0x00, 0x00, Ox3F,
Ox3F, Ox3F, 0x3D, 0x01, 0Ox01,

0x01, 0x01, O0x3D, Ox3F, Ox3F, Ox3F, 0x00, 0x07, OxOF, Ox1lF, 0x3C,
0x38, 0x38, 0x38, 0x3C, Ox1F,

Ox1F, Ox07, 0x00, OxOF, Ox1F, Ox1F, 0x38, 0x38, 0x38, 0x38, 0x1C,
0x1C, 0x30, Ox3E, Ox3F, Ox1F,

0x07, Ox07, 0x07, Ox07, 0x07, 0x07, Ox1F, Ox3F, Ox3E, 0x30, 0x00,
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Ox3F, Ox3F, Ox3F, 0x03, 0x03,

0x07, OxOF, Ox1F, Ox3F, 0x38, 0x30, 0x00, 0x00, Ox3F, Ox3F, Ox3F,
0x00, 0x01, 0x07, Ox1F, Ox1F,

OxOF, 0Ox03, 0x00, 0x00, Ox3F, Ox3F, Ox3F, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, Ox00, O0x00, 0x1D,

Ox3F, Ox3F, Ox3E, Ox3F, Ox3F, 0x36, 0x37, 0x33, 0x31, 0x71, 0x70,
0x60, Ox60, OxE1l, OxFF, OxFF,

OxFC, Ox6F, 0x03, 0x00, 0x00, 0x00, O0x00, Ox00, 0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

0x00, Ox00, Ox00, Ox00, O0x00, 0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, Ox00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, Ox00, Ox00, O0x00, 0x00,

0x00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, 0x00, Ox01, O0x01, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, Ox00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

0x00, Ox00, Ox00, Ox00, O0x00, 0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, Ox00, Ox00, O0x00, 0x00,

0x00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, Ox00, Ox00, O0x00, 0x00,

0x00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,

Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, Ox00, Ox00, O0x00, 0x00, 0x00,
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0x00, O0x00, Ox00, O0x00, 0x00,
Ox00, Ox00, Ox00, Ox00, Ox00, O0x00, O0x00, 0x00, 0x00, 0x00, 0x00,
0x00, O0x00, Ox00, O0x00, 0x00,
Ox00, Ox00, Ox00, O0x00, Ox00, Ox00, Ox00, 0x00,
b
// Bi[In lwu céc gid tri c[Jm bi[n
int humDHT;
int tempDHT;

int lumen;
int DARK LIGHT = 40;

int soilMoist;
int DRY SOIL
int WET SOIL

40;
60;

// Bi[n luwu trang thdi bom

boolean pumpWaterStatus = 0;

boolean pumpPesStatus = 0;

int timePumpOn = 60; // Thoi gian bat bom nuéc

// Bi[Jn cho timer

long sampleTimingSeconds = 120; // ==> Thoi gian doc c[m bi[n (s)
long startTiming = 0;

long elapsedTime = 0;

char msg[] = "GET /update?key=xxxxxxxxx"; //Thay xxxxxxxxx bang key
c[Ja ban [J muc API Write key

char cmd[100];

char aux str[100];

int legth;

// Kh[Ji tao c[Jm bi[n
DHT dht(DHTPIN, DHTTYPE);
// Kh[Ji tao LCD
homephone lcd (PD 1, PD 2, PD 3, PE 1, PE 2);
void setup() {
pinMode (PUMPW PIN, OUTPUT);
pinMode (PUMPS PIN, OUTPUT);
pinMode (PUMPW ON, INPUT PULLUP); // Nut nh[n
pinMode (PUMPS ON, INPUT PULLUP); // Nut nh[n
// Kh[Ji tao c[Jng serial baud 115200
Serial.begin(115200);
Seriall.begin(9600);
Serial.println("HocARM NDTR Bot!");
// B[t dJu doc dit+ liéu
dht.begin();
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lcd.begin(); //Kh(Ji tao LCD
lcd.setContrast(0x0A); //bat d6 tuong ph[n
lcd.clear(); //X6a man hinh

lcd.drawBitmap(0, 0, 127, 63, ha lg, black); // Hi[Jn thi hinh bitmap
lcd.display();
connectWiFi();
readSensors(); // Kh[Ji tao doc c[Jm bi[n
startTiming = millis(); // BOt dQu dOm thoi gian
lcd.clear();
}

void loop() {
// Kh{Ji tao timer
elapsedTime = millis() - startTiming;
readLocalCmd();
showDataLCD();
if (elapsedTime > (sampleTimingSeconds * 1000))
{
readSensors();
printData();
autoControlPlantation();
updateDataThingSpeak();
startTiming = millis();
}
}
int getLumen(int anaPin)
{
int anaValue = 0;
for (int i = 0; i < 10; i++) // Poc gid tri c[m bi[Qn 10 1[n va 10y
gia tri trung binh
{
anaValue += analogRead(anaPin);
delay(50);

}
anaValue = anaValue / 10;
anaValue = map(anaValue, 4095, 0, 0, 100); //TOi:0 ==> Sang 100%

return anaValue;
}
int getSoilMoist()
{
int i = 0;
int anaValue = 0;
for (1 =0; 1 < 10; i++) //
{
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anaValue += analogRead(SOIL MOIST 1 PIN); //Poc gia tri c[m bi[in

doé [m d[jt
delay(50); // Poi doc gid tri ADC
}
anaValue = anaValue / (i);
anaValue = map(anaValue, 4095, 0, 0, 100); //It nudc:0%
nuéc 100%
return anaValue;
}
void readSensors(void)
{
tempDHT = dht.readTemperature(); //Poc nhiét d0 DHT22
humDHT = dht.readHumidity(); //Poc d0 [Jm DHT22
lumen = getLumen(LDR PIN); //Poc anh sang
soilMoist = getSoilMoist(); //Poc c[m bi[jn do [m d[t
}
void showDatalLCD(void)
{
lcd.setTextColor(black, white);
lcd.setCursor(0, 0); //dat con tr[] vao toa do (0,0)
lcd.print ("**-HOCARM NDTR Bot-**");
lcd.setCursor (0, 10);
led.print("--------------------- ")
lcd.setCursor (0, 20);
lcd.print(“Nhdo: ");
lcd.print (tempDHT);
lcd.print("oC Doam: ");
lcd.print (humDHT) ;
led.print("s ");
lcd.setCursor (0, 30);
lcd.print("Asag: ");
lcd.print(lumen);
led.print ("%");
lcd.print(" Amdat: ");
lcd.print(soilMoist);
led.print("%");
lcd.setCursor (0, 40);
lcd.print("BomN: ");
lcd.print (pumpWaterStatus);
led.print (" BomS: ");
lcd.print (pumpPesStatus);
lcd.display();
lcd.setCursor (0, 0);
lcd.display();
}

void printData(void)

==> Nhi[Ju
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{
// IN thong tin ra man hinh

Serial.print("Do am: ");
Serial.print (humDHT);
Serial.print(" %t");
Serial.print("Nhiet do: ");
Serial.print(tempDHT);
Serial.print(" *Ct");
Serial.print("Anh sang: ");
Serial.print(lumen);
Serial.print(" %t");
Serial.print("Do am dat: ");
Serial.print(soilMoist);
Serial.println(" %");

}

/***************************************************

Ham bat bom nuéc
****************************************************/

void turnPumpOn()

{
digitalWrite(PUMPW PIN, LOW);
pumpWaterStatus = 1;
showDatalLCD();
updateCmdThingSpeak();
delay (timePumpOn * 1000);
digitalWrite(PUMPW PIN, HIGH);
pumpWaterStatus = 0;
showDatalLCD();
updateCmdThingSpeak();

}

/****************************************************************

Ham doc trang thai bom va ki[Jm tra nut nh[n
(NGt nh[Jn mac dinh 1la midc "CAO0"):
****************************************************************/
void readLocalCmd()
{
int digiValue = debounce(PUMPW ON);
if (!digiValue)
{
pumpWaterStatus = !pumpWaterStatus;
showDatalLCD() ;
aplyCmd();
updateCmdThingSpeak() ;
}
digiValue = debounce(PUMPS ON);
if (!'digiValue)
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{
pumpPesStatus = !pumpPesStatus;
showDatalLCD();
aplyCmd();
updateCmdThingSpeak() ;

}

}

/***************************************************

Thuc hién di[Ju khi[Jn cac bom
****************************************************/
void aplyCmd()

{

if (pumpWaterStatus == 1) digitalWrite(PUMPW PIN, LOW);

if (pumpWaterStatus == 0) digitalWrite(PUMPW PIN, HIGH);

if (pumpPesStatus == 1) digitalWrite(PUMPS PIN, LOW);
if (pumpPesStatus == 0) digitalWrite(PUMPS PIN, HIGH);
}

/***************************************************
Ham ki[Jm tra trang thai phim b[Om
****************************************************/
boolean debounce(int pin)
{
boolean state;
boolean previousState;
const int debounceDelay = 60;

previousState = digitalRead(pin);
for (int counter = 0; counter < debounceDelay; counter++)

{

delay(1);

state = digitalRead(pin);
if (state != previousState)
{

counter = 0;
previousState = state;

}
}

return state;

}

/***************************************************

Chttc nang tu dbng tudi tiéu
****************************************************/

void autoControlPlantation()

{
[/ = m BOM NUGC ------ //
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if (soilMoist < DRY_SOIL && lumen > DARK LIGHT)
{
turnPumpOn() ;

}
}
// Ham g[Ji 1énh AT
int8 t sendATcommand(char* ATcommand, char* expected answer, unsigned
int timeout) {

uint8 t x = 0, answer = 0;
char response[100];
unsigned long previous;

memset (response, '', 100); // x6a buffer

delay(100);

while ( Seriall.available() > 0) Seriall.read(); // doc input
Seriall.println(ATcommand); // GOi 1énh AT

X =0;
previous = millis();

// Cho ph[n h[i
do {
if (Seriall.available() !'= 0) {
// NQu c6 di¥r 1iéu trong buffer UART, doc va ki[Qm tra né vé&i
expected answer
response[x] = Seriall.read();

X++3
// N{Qu ddng thi tr[] k{Jt qu[] answer = 1, thoat ham
if (strstr(response, expected answer) != NULL)
{
answer = 1;
}
}
} while ((answer == 0) && ((millis() - previous) < timeout)); // NJu

sai thl ti[Jp tuc th[] lai cho téi h[Jt thoi gian timeout
Serial.println(response); // In gia tri th[Qy dJ debug
return answer;
}
// Ham g[Ji 1énh AT 2 d[J gJi dir liéu
int8 t sendATcommand2(char* ATcommand, char* expected answerl,
char* expected answer2, unsigned int timeout) {
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uint8 t x = 0, answer = 0;
char response[100];
unsigned long previous;

memset (response, '', 100); // Kh[Ji tao lai chu[ji v[] 0
delay(100);

while ( Seriall.available() > 0) Seriall.read(); // Xéa buffer
Seriall.println(ATcommand); // GOi 1énh AT

X = 0;
previous = millis();

// Cho ph{n h{i
do {
// NQu c6 dir liéu t&r UART thi doc va ki[Jm tra
if (Seriall.available() !'= 0) {
response[x] = Seriall.read();

X++;
// TrQ v gia tri 1 n{Qu thy expected answerl
if (strstr(response, expected answerl) != NULL)
{
answer = 1;
}
// TrQd v gia tri 2 nJu thQy expected answer2
else if (strstr(response, expected answer2) != NULL)
{
answer = 2;
}
}
}
// Dol time out
while ((answer == 0) && ((millis() - previous) < timeout));

Serial.println(response); // In gid tri thQy d[ debug
return answer;

}

/***************************************************

KOt nOi wifi
****************************************************/

void connectWiFi(void)

{
sendATcommand ("AT", "OK", 5000); //Ki[Jm tra k[t n[i
sendATcommand ( "AT+CWMODE=1", "OK", 5000); //CQu hinh ch[] d0
station
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sendATcommand ("AT+CWJAP="ten wifi","mat khau"", "OK", 5000);
sendATcommand ("AT+CIPMUX=1", "OK", 5000); // Bat ch[] d6 da k[t
n[]i

sendATcommand ("AT+CIFSR", "OK", 5000); // HiQn thi ip
Serial.println("ESP8266 Connected");

}

/***************************************************

KOt nJi vé&i ThingsSpeak.com
****************************************************/

void startThingSpeakCmd(void)
{

memset(aux str, '', 100);
snprintf(aux str, sizeof(aux str), "AT+CIPSTART=1,"TCP",6"%s",680",
IP);

if (sendATcommand2(aux str, "OK", "ERROR", 20000) == 1)
{

Serial.println("OK Connected Thingspeak");
}

}

/***************************************************

Gi data 1én channel ThingsSpeak.com
****************************************************/

void sendThingSpeakCmd(void)

{
memset (aux str, '', 100);
sprintf(aux str, "AT+CIPSEND=1,%d", legth);
if (sendATcommand2(aux str, ">", "ERROR", 20000) == 1)
{
sendATcommand2(cmd, "SEND OK", "ERROR", 10000);
}
}

/***************************************************

Truyn tOt c0 dir 1iéu 1én thingspeak.com va déng kOt n[i
****************************************************/
void updateDataThingSpeak(void)
{

startThingSpeakCmd() ;

// GOi toan bd théng tin cOm bi[jn ciing nhu trang thai 1én thingspeak

sprintf(cmd,

"%ss&fieldl=%d&field2=%d&field3=%d&field4=%d&field5=%d&field6=%d", msg,
tempDHT, humDHT, Llumen, soilMoist, pumpWaterStatus, pumpPesStatus);

legth = strlen(cmd) + 2;

sendThingSpeakCmd () ;

sendATcommand ( "AT+CIPCLOSE=1", "OK", 5000);

}
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/***************************************************
Cap nhat trang thai bom 1én thingspeak.com
************>|<>|<>|<*******>|<>|<****************************/
void updateCmdThingSpeak(void)
{
digitalWrite(GREEN LED, HIGH); // Bat den xanh bdo qua trinh truy[n
bt d[ju
for (int i = 0; 1 < 2; i++) // Thuc hién 2 1[n cho chJc an
{
startThingSpeakCmd ();
// Cap nhat trang thai bom
sprintf(cmd, "%s&field5=%d&field6=%d", msg, pumpWaterStatus,
pumpPesStatus);
legth = strlen(cmd) + 2;
sendThingSpeakCmd () ;
sendATcommand ("AT+CIPCLOSE=1", "OK", 5000);
}
digitalWrite(GREEN LED, LOW); // KOt thdc qud trinh tOQt den xanh
}

Minh quén maét, phai chinh chit cdu hinh trén thingspeak véi chinh stra lai tén céc truc dé
biét biéu d6 nao, hién thi théng s gi nira ch.

Céc ban vao tai khoan thingspeak ctua minh, thé Channel setting bat hét 8 field 1én, minh
dung chi 6 field thoéi, 2 cai dé danh :D, néu mudn public channel cia minh cho moi ngudi
quan sat duoc thi tick chon vao Make public 1a 6n.

m ThingSpaa K™ cChannels - Apps  Community  Support - HowitoBuy  Account - Sign Oul

: . # Field#: Check the bon to enable the field, and enter a field name. Each Thingspeak
Field 1 Field Label 1 A harnel car itk
* Metadata: Ente ab d SON a
Field 2 Field Label 2 ”
= Tags: Enter keywords that bdentify the chan
Field 3 Figld Labal 3 el » Latitude: Specify the position of the sensor orth
degrees. Farex
Field 4 Field Label L4 * Longitude: Spe
degrees. F
Fleld 5 Field Label 5 L = Elevatian: Spec
iam
Field & Finld Labal £ o = Make Publicz if you want to make check
» URL: fyou have a webisits that conains Inf vathon abaut your ThingSp ]
Field T Field Label T o spectfy the UR
= Video ID: Fyou have a YouTube™ ar Vimeo® video that displays your channe
Field 8 Field Label 8 o Infarmation, specify the full path of the video URL
Metadata Using the Channel
annal eak c |
1d t
Tags
ed e 2 dew p am &
- {: ther station that acquires data from an Ar o de
yrm More LinhKienThaoMay.Com
Make Public ¥ Zalo: 0360337723

Vao lai thé Private View chinh lai m6 ta vé field d€ dé biét dau la biéu d6 nhiét do, dau la
biéu d6 d6 &m,...
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Field 1 Chart Options

Titke: Hhigt dg Timescale:
H-hais: Thai gian Averape:

e Anis: al Median:

Color: Sum:

Background: Rounding:

Type: Data Min:
Dynamic?: Data Max:
Diays: Y-foels Min:

Results: &0 Y-ls Max:

Két qua

Két qua cé thé theo ddi duoc trén thingspeak sé cd dang nhw hinh dudi day, khé la truc quan
va ro rang
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Céc ban c6 thé xem channel minh public tai https://thingspeak.com/channels/222622/

Toan bo chuong trinh cho ae tham khao tai day nhé

hocarm/hocarmNDTRbot

hocARM NDTR Bot - Open Smart agriculture bot. Contribute to hocarm/hocarmNDTRbot

development by creating an account on GitHub.

OhocarmGitHub
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HOCARM

Tam ket

Téi day la thd phao thoai mai roi, viét mai méi xong, bai hudéng dan trén chi la buéc khdi dau
dé ban c6 thé biét duoc tlr y twong toi mot phién ban prototype dé dem di thir 1a nhw thé
nao, dong thoi cling biét dwoc thém xiu xiu vé cai IOT va cach mang cong nghiép lan thi 4
ma moi nguoi van dang truyén miéng khap noi. Tat nhién né chi & mic d6 co ban, chi phuc
vu cho nhu cau cé nhén, van con rat nhiéu van dé phai lam va cai tién thém nhw dem ra tht,
18y s6 liéu, thong s6 dé diéu khién, gidm sat qua dién thoai, ... cdc phién ban véi Arduino,
STM32 thi chac minh xin hen bai viét sau thoi ?

Néu ban muén thuong mai mét san pham goi la cong nghé cao trong nong nghiép thi can
phai giai quyét thém vo6 van bai toan vé nhiing van dé vé kinh phi, vé phéan cung, vé dir liéu,
bdo mét, vé lam app riéng trén dién thoai, vé céc diéu kién thé nhudng dat dai dé cay trong
phét trién, vv va vv, thdm chi ca nhitng vdn dé chang lién quan chit nao téi k§ thuat. Cai
nay hoi vi mo chit nén théi minh xin phép khong chém ?

Cac bai viét tuong tu:

1. Cédch khac phuc 16i. 1:khdéng stand by duoc 2:stand by sau 2-5s thi quay tr¢ lai man

~

hinh log 3:M¢ biéu twong stand by. 4: muc system trong windows task manager chém
dung trén 20% cpu khién hiéu suét hoat dong mdy giam sut (16i 2 la ngquyvén nhén co

ban) khi mac 16i nay may sé gap van dé vé stand by-computer sleep. - Ai dang gap
nh¥ng 10i trén vui long lién hé vcoi tiny mino trén facebook

http://facebook.com/tiny.mino.3 hoac LH: 016577082380 dé dwoc hudng dén.
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. tu lanh dong tuyét.

chao cac ban. - dan am thanh KENWOOD rat mong cac ban go iup minh chuyen la
the nay minh moi nhan dc cua khach nho sua chua cho dan am thanh kenwood cha
radio va doc dia CD nhungmay khach mang toi trong tinh trang chap phan cong suat
.DIA va RADIO van hoat dong binh thuong nhung bi chap CONG SUAT nen kep loa vao
dinh u neu de lau loa se bi chay .hien gio minh van chua dam lam gi ca moi kiem tra so
bo thi thay chay con STK4150 minh nhin ma da thay chuoi roi vi hang xach tay ma lai
thay con STK4150 minh chua thay gap con nay bao gio vi vay nho cac ban gop y va
giup minh xem tren thi truong co con nay khong vay?tro gioi lieu co ko cac ban
nhi?ban nao da tung lam qua ban nay xin giup do minh mot tay.thank cac ban nhieu.

. Hé thong nong nghiép théng minh phién ban Arduino

Hé théng nong nghiép thong minh phién ban ESP8266

. Main PC-g31 b - Mong tét ca cdc dong nghiép giup dé minh.hién em nd khdi dong

khong 1én man hinh.led bdo cay dang hoat dong kg sdng.quat cpu van quay.cpu va chip
bdc,nam vin nong.ram binh thwong.cdc ban cho minh hwéng dé sta chwd em no

nhé.cay nay cua minh.nén minh muén tw stta va di su vao main.minh chuyén tivi.

. méay lanh daikin.... - cdc ban cho minh héi. vi du nhw 1 méy lanh dang chay binh

thwong nhung vi 1 1i do nao dé ma lock chay cao dong nén thermit ngat lock. nhw vay

la dién cdp ra dan néng van con dung ko cac ban. chi cé thermit ngat thoi fai ko hay la
boar ngat dién ra dan néng ludén

. mAy tinh cia m dung 2 cdy ram 128mb, cpu chéac cua intel lic con dung FDD, méy bi

10i nhu thé nay: + khi cdm day nguon vao b6 ngudn, may tw chay + nguodn, quat cpu
chay ma man hinh khong 1én + dén ban phim chdp cdi mat ludn ( man hinh ok khong bi

hu gi hét, minh dem qua man hinh va ban phim khéc th r6i) ma né van khéng 1én man

hinh + ban phim khong chdy + trén main khéng c6 hién twong bi phu tu gi hét, minh
da théo 2 cay ram, cpu ra vé sinh sdch sé va cdm day cap vao that chac roi v=> vay
may tinh m bi gi vy cédc ban, mong céc ban gitp dé, mac du dadu ndm , nhung m mong
sé c6 ban oline cam on ca nha - bat may nguon va quat chip chay

. Nap ga tu lanh Sharp - Tu dung dwoc 1 nam bao hanh dén thay block.Ban dau dén dan

nong. phin. block néng dir doi tuyét bdm dau dan.Em da kiém tra block khoée.Thong
suc xit ngam bang nito phin e thay mdi, cdp e can xudng 170 khi nap ga so dau cling
néng duong hoi dong swong mac du cho it ga a.

tu bao 6n) - buc gian. hét ga, minh da 1én gian néng riéng. va da

biét gian ndéng bi thung. gio* minh muén kiém tra nguyén gian lanh xem cé bi thung ko
ma minh ko nghi ra cdch nao. vi minh méi vao nghé chwa am hiéu va chua co kinh
nghiém j ca. vi cos mot tho trude dén nha khach kiém tra cdi ti nay. ong tho kia phén
voi cht nha la thung gian lanh. gi minh méi kiém trd dc mdi gian néng.

tu lanh hitachi 1541 ndi dia - xi dan néng,, cdp dan néng roéi ma bay gio sao lau dong da
qua, dan néng néong dir doi, block thi néng khong cham tay vao dwoc luén, phin loc
cling nong ludn,

tulanh vtb qud gio vn - tu bi thung dan nong,minh da thay dan moi,khi bom ga thay
dan nong, nong nua dan con nua dan ve phin kg nong.dau dan lanh co it tuyet
bam.minh da kiem tra 2dan nonglanh thay kg bi tuc.

tuyén 5 tho stra chita laptop chuyén nghiép . 0904677396. Mr : hung - stta chiia phan

cung laptop chuyén nghiép
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