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ABSTRACT

This thesis isanAutomatic control system foragriculture by designing
the soil moisture sensor and temperature sensor with relative humidity. All sensors
are controlled via Raspberry Pi3 and then transmit and store the measured data to
the database. Moreover, we can control the system through the android operating
system application on smartphone. It will alert the user. So, this system facilitates

farming and saves time.
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1) 89NLUUNITYINIIUYBS Sensor Wldlatulasasnu
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2.1 71w Python
2.1.1 71w Python Aoagls

Python L"fJuﬂ'rmL%EJuTU'iLmimzﬁuqqﬁT%’ﬁuaﬁWQﬂ%ﬂ&mawqiunwsL%au
Tsunsudmiuingusvasdsialy anwn Python  duadialae Guido van  Rossum
Python sudumenuuy interprete ﬁg}ﬂaammu‘[maﬁﬂ%’mmﬂwﬁasﬁﬂﬂﬁmémlﬁéﬂa%u
waglnssassvasnutiuassiililusunsuwesansailauufanmsdeulaalagldussia
fidoraaninneedns C++ uas Java ‘?j!ﬁﬂﬂl-}’lﬂgugﬂﬁ’]ﬂuﬂiﬁmﬂiﬂﬂ%’]xﬂﬁﬁxﬂ’iﬂﬁﬂﬁﬁEJ‘u
Taatlade

sruvsluamwn Python uiflfldlunmessuudiinis mlilanvesanm

Python anunsasuluszuumiey lasdrenineuing

2.1.2 Us2afvainaen Python

a1w1 Python  tuddatuludane® 1980 uasmswamvesutuEusyly
December 1989 1p# Guido van Rossurn i Centrum Wiskunde & Informatica (CW1) Tu
Uszmrisasuaus edludustaammdnitlunsaineniv ABC fiflartuannsadmiu
N5 exception handling kagnsAnAaNaIUiUTEUVUAUANT Amoeba %4 Van Rossum
ﬁuﬂusﬁgﬁﬂwé’ﬂmmmmm Python uagiwwimdndunardlunisdnduladmsudie

NINNTHRIUIVDINTE Python
2.1.3 Python Interpreter

Python interpreter Wuldufmuusn1wuean1w Python walvianunsasulan
Python 1d @sldunfdulausiumsgrufianunsoldauléns uenaini interpreter &4
aduayumadoulusunsuiu Interactive shell FudunsBeulfnvesniw Python asly

= s L3 o -] n.'; v o
LASLAUNAANWENI TN UYDAd LA Luiu



2.2 Java Script

2.2.1 Java Script fiaagls

i
=

JavaScript Ala nwreuRImesAIMsUNIS TsulUsunsuuLSTUUSUVasdn 7
Adaldfuaruilenednags Java Javascript Wu mwiarsudiBeing (MiFeniuin "ansus"
(script)  Felunmsadisuasiauduled  Adswiu  HTML) Lﬁa‘lﬁfm"l,szjﬁ‘uaam@ﬁnﬁ
waoulmn mmsmauaum@"l%’mu‘lé’mnﬁu FailEmsvhouludneay  "wannuuay
dulunuluitasfds’ (interpret) vieisemt Seudnledvaiian (Object Oriented

Programming) nilidmangluns eenuuutaziaiulusunsulussuudumesiin
2.2.2 Java Script azlslatng

1) JavaScript  yilwanunsalyidsulusunsuivuiiegls. ngliifesieniwdu

2) JavaScript difdenevauasiudltnu iliduledveasduisuiusiudlday

3) JavaScript aunsaidaunisiasuiuas HTML Element &
2.2.3 fofuaztatdavad Java Script

N15¥11974%83 JavaScript Watuuuusiawed (Gonindu clientside script)
suulihanelfiasaesedls wieilu Afnseanansald Javascipt Tudumsld safy
AWAASURBY 1 Perl, PHP 30 ASP Sadisantamnnuazshnuiidiaisadinies
(3un71 server-side script) ag1alsAa 91ndnwazAesna il JavaScript Ides1da Aell

) " L7 a L2 ] 1 & a6 3 4 -]
awmsmmwxawagamm ﬂUL‘ﬂSﬂL']E]iIﬂEJF\N LY ﬂ?iaﬁuiﬂﬁ'ﬂqﬂw‘iwn@i LWBUIUD

] A w v ) a4 o & acr £ v
wansuuLuIne vieTudeyanndua iethluiiuuudiiies Wusu

2.3 Raspberry Pi 3 Model B

2.3.1 Raspberry Pi finazls
¢ a ¢ & = e W a ¢ o« ¢ v
UDIAABUNIIANDIVUIRLANNATUIIALYDUANDAUIDUDULFIDT ALUDIA LLa%Liﬂaﬂlﬂ
o [] [ a e =Y [ =l ! &)
anunsnyszendldlunisilassunsiudidavselind msleulusunsy weedy

insospauiiumasaslizawinan lidraudunsviheu Spreadsheet Word Processing vies



a g @ 1o I3 = U ¢ a & w 1 gl i a 5
duwesLlln dwBwa wIstaunud dnvedsanunsadulndifleadiuasiBunga (High-

Definition) l¢18n¢e Raspberry Pi dignesnuuuuiluil CPU GPU uag RAM agangludy

Wenfiu dgaewsia GPIO Tgldanunsaluldsiuivgunsaididnvsednddus 16dnse

2.3.2 qauaadanianalinuaivaia

vasn Raspberry Pi Tagtuiisefiu 2 luna fie Tuea A uas Tuea B §uis 2

luaiinuaudimavaiianlnalAssiu wandrsduiisiudiu swasdendmmsnei 2.1

A13197 2.1 AauandRvasueia Raspberry Pi

Tama A luma B (Revision 2)

System on a chip (SoC)

Broadcom BCM2835

{(CPU, GPU, DSP, SDRAMandSingle USB Port)

700MHz ARM1176JZF-S core

CPU ;
H(ARM11 family, ARMv6 instruction set)
|Broadcom VideoCore IV @ 250 MHz
1OpenGL ES 2.0 (24 GFLOPS)
GPU
MPEG-2 and VC-1, 1080p 30 h.264/MPEG-4 AVC high-profile
' decoder andencoder
1256 MB (Shared
Memory (SDRAM) 1512 MB (Shared with GPU)
with GPU) '
1(direct form 2 (via the build in integrated 3-port USB
USB 2.0 Ports
BCM2835) hub)
A CSl input connector allows for the connection of RPF
Video Input designed camera module (sanuuuilvideusasu Raspberry Pi

Camera Module Taganig)




Video Outputs

| Composite RCA (PAL and NTSC), HDMI (rev 1.3 & 1.4), raw LCD

Panels via DSI 14 HDMI resolutions from 640x350 to
1920x1200 plus various PAL and NTSC standards.

(A99d9UU A WUV RCA Laziuu HDMI)

1 Audio Outputs

3.5 mm jack, HDMI, and as of revision 2 boards, IZS audio (also

potentially for audio input)

1 Onboard storage

SD/ MMC/ SDIO card-slot (3.3V card power support only)

Onboard network

10/100 Ethernet (8P8C) USB adapter on
the third port of the USB hub

None

Low-level
peripheralsLow-level

peripherals

18 X GPIO, UART, IZC Bus, SPI Bus with two chip selects, IZS
audio +3.3V, +5V, Ground

Power ratings

1300-mA (1.5 W) 700 mA (3.5 W)

1 Power source

15 Volt via Micro USB or GPIO header




2.3.3 daulsznauvasuain Raspberry Pi (Model B) ﬁagﬂﬁ 2.1

gﬂﬁ 2.1 vain Raspberry Pi (Model B)
[http://www.hackthings.com/raspberry-pi-model-a-and-b/]
1) wadn GPIO Felulana A uas B (Revision 1) nn Pin asindlaufu usluna B

(Revision 2) IwUANAINNY AegUN 2.2

Raspberry Pi Model A & B (Revision 1) Raspberry Pi Model B (Revision 2)

sUii 2.2 we$n GPIO sewi19 model A uay B
[http://www.hobbytronics.co.uk/raspberry-pi-gpio-pinout]

2) wesnieusiadyyIninIweanuuy RCA fagwesaeiiiousaudansigud 2.3



UM 2.3 nedadausadyminnImaanuuy RCA

[https://www.crazypi.com/raspberry-pi-starter-kit]
3) idouredaanandssuin 3.5 fadums

4) LED uansamuzaussvein sgnneluviinansoudung aygui 2.4

JUT 2.4 anusvauasa

[http://www.rpiblog.com/2012/12/raspberry-pi-status-indicator-led-info.html]
5) @Umunu LAN (LAN Controller)

6) Wasn USB 2.0 91U 2 wasm
7) wasm RJ-45 Ethernet LAN 10/100Mbps

8) nan CSl (Camera Serial Interface) dwiuiouselugandesfagud 2.5



3‘1]17{ 2.5 Raspberry Pl Camera Module

[http://thaieasyelec.com/article-wiki/embedded-electronics-application/unA1un1s
WU lUsnsu-raspberry-pi-fag-gt.html]
9) wofm HOMI dwduideusedyanmuninuasdos fegreens HOMI wagsulas HOMI

to VGA LLaﬂqé’qgﬂﬁ 2.6 WAy 2.7

Ul 2.6 a1y HOMI 5UTl 2.7 HDMI to VGA
[http://thaieasyelec.com/article-wiki/embedded-electronics-application/UnA1un1s

N lusunsu-raspberry-pi-tiag-at.html]

2.4 ADS 1115

luga ADS1115 dmIusu LLaxLLﬂaqﬁmmﬂmauﬂﬁaﬂLﬂuﬁ%maa ANAZLEEA 16-bit
fwsiula 12 Wasuweawsadondetuligean 4 Tugalutaidion wnzdniy
lulnsnoulnsaiaesflill ADC (Raspberry P wSedoanis ADC mmam?}&mqq‘fu
flaguil 2.8



10

suUil 2.8 ¢ ADS 1115
[http://www.thaieasyelec.com/en/interface-modules/adc/ads1115-16-bit-adc-

module-with-programmable-gain-amplifier-detail.html]

Specifications:

- Wide supply range: 2.0V to 5.5V

- Continuous Mode: Only 150HA

- Single-Shot Mode: Auto Shut-Down

- Single-Shot Mode: Auto Shut-Down

- Internal low-drift voltage reference
Product included:

- EFDV535 ADS1115 16-Bit ADC Module with Programmable Gain Amplifier x 1pcs
2.5 ESEN229 - Soil Moisture Sensor with Cable

WU RIANUTUANTLY Immersion Gold  @9thedssiuiiniiaainnisiia

s = 1

gandady (Laslisamign) 1iu HASL (Uan3) nusmanisiinufisetesndaduiinuasnisld

nudmiumsdudaiilbildfumsinia Wuiuduaindusiusy waggafiane fagui 2.10



JUN 2.9 wuweiinanuiuludiu

[http://www.thaieasyelec.com/en/sensors/humidity-temperature/soil-moisture-

sensor-with-cable-detail.html]

Specification
- Power supply: 3.3v or 5v
- Output voltage signal: 0~4.2v
- Current: 35mA
- Pin definition:
Analog output(Blue wire)
GND(Black wire)

Power(Red wire)

2.6 DHT22 Digital Temperature and Humidity Sensor

Wulugaingamgll (Temperature)  wazau@uduing (Humidity)  Taelddn

DHT22 1% Output sanuluwuy Digital Output T4lw DC aun 3.3 - 6 Tad aunsasie
fuuedn Arduino THauldviuil dsgun 2.11

11
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l:i'. & o = J s s g
EU‘W 2.10 FIULTDIINGUNHULATAMUTUSUNND

[http://www.thaieasyelec.com/en/products-en/china-direct-en/dht22-digital-

temperature-and-humidity-sensor-detail.html]

Description:

Size: 28mm X 12mm X 10mm

Main chip: DHT22 temperature and humidity sensor

Working voltage: DC 3.3-6 V

Sensing element Polymer capacitor

Operating range humidity 0-100%RH; temperature -40~80Celsius
Accuracy humidity +-2%RH (Max +-5%RH); temperature <+-0.5Celsius

2.7 Mini Pump Motor 5V

Mini Pump Motor Aeduthvunadndilduemesoua s5v lumsguihumasvieens

TWésnugau lngmaihdduguasivludiieguiniuanldausiely faguit 2.12



31]‘17% 211 $hwfr Motor 5v
[http://www.thaieasyelec.com/en/home/mini-pump-motor-5v-

detail.htm?tmpl=component&flexiblelayout=print]

Specification :

2.8

Voltage : 2.5-6V

Maximum lift+ 40-110cm / 15.75"-43.4"
Flow rate : 80-120L/H

Qutside diameter : 7.5mm / 0.3"

Node Js Database

NodeJS Aia JavaScript fins Complied \{lu Byte Code 8 V8 Engine 284 Google
Debug ¢ #1991n JavaScript lugausng vildudlamildioty
Suldvunnszuudiamsaenion

InFaunumalulagMiznin Non - Blocking 1/0

winnanldsuaduiisundngie

Weaulastlaladne
i1 Library Wau1nune
lanswannstan

=l v 2 o (7] 5 o
Seuilasdwmsulusunsuweivngsedu

15
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2.9 Blynk Application

Blynk @ Application d3agudmsuanu 10T fauiraulafensifieulsunsy
41 @unsaldeuliegne Real time a@usaliouse Device #1aqdniu Intemet 19

lai1asdu Arduino, Esp8266, Esp32, Nodemcu, Rasberry pi tsuansuu Application

]
=

fagu” 2.13

3‘1]‘171 2.12 fegw App Blynk [https://www.9arduino.com/article/59/app-1-blynk]

PRI Smartphone Nawilaunenu Server ved Blynk lasnss naneidudn 1
Server \uasmuliiFeremiuimuntymuasdedinaynetsilignsalveanianu

AAINTY FegUN 2.14
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. and more...

Num Pad

and more...

31]‘17'1. 2.13 deyavthaesaq il App [https://www.9arduino.com/article/59/app-1-blynk]

2.10 Anysu

AndedU d5nurusuanaann19nIudnvassInuAIkazdEuIseunns1nd oy
saniandavesdrduliiag Tngsinaziianudeiioduinalaue Wuliduan Tu

5

a a = o L 73 3 1 o d’l’
srgzlINvaINIsasyAvlnasiiausieess lusserreludnuazifesnensan luny

8
v v o W A oa

NUAUMTEU arfulidleanarUdestslunais sInagtAniidenadandulanunufy

b

%5811 NUanIALANDaNLY YN lULAZAIADN

Tudndedu Wuluifen suseedreven leaulunieudaness Seudnluneulaia
Uangluwnauilauluduguiala ssvludeunialiundu dvsunsinSewesdudu

WU geaay Jantlsaziiluiiedduden



16

narnyedu Wunaiien UseAeudenay fvuinlngiigadieaty Ussunm 30

UGanaNUIY ANYUERINIEUBNILEIEY V5UTY Laiuen |
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3.1.3 NM1599NLLUUINRT soil moisture sensor ﬁﬁgﬂﬁ 3.2

311171 3.2 73935 Soil Moisture sensor
FUNBUNNTHE9DS
ADS1115 VCC mafiu Raspberry pi 3.3v
ADS1115 SDA fiafiu Raspberry pi 3
ADS1115 SDL #9fiu Raspberry pi 5
ADS1115 GND safiu Raspberry pi GND
Soil Moisture Output gy ADS1115 pin 0
Soil Moisture VCC #iafiu Raspberry pi 3.3v

Soil Moisture GND #afiu Raspberry pi GND
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3.1.4 N1398NULUUNRT Temperature & Humidity sensor ﬁqgﬂﬁ 3.3

g‘dﬁ 3.3 29323 Temperature & Humidity sensor

YUNBUNTHB TS
DHT22 VCC siafiu Raspberry pi 3.3v
DHT22 GND siafiu Raspberry pi GND

DHT22 Output fiafiu Raspberry pi pind
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3.2.1 Sensor
3.2.1.1 Soil moisture sensor
3.2.1.2 Temperature & Humidity sensor

3.2.2 Microcontroller
3.2.2.1 Raspberry Pi3

3.2.3 Hardware
3.2.3.1 Monitor
3.2.3.2 Mouse

3.2.3.3 Keyboard

3.2.3.4 5V DC Pump Motor

3.2.3.5 5V Relay 4CH Module
3.2.4 Analog to Digital converter
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4.2 nan1Inngaau Temperature & Humidity sensor
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File 1: Dht22.py
import os
import sys
import time

import Adafruit_DHT as dht

def callback(message):
print(message)
while True:
h, t = dht.read_retry(dht.DHT22,4)
print '"Temp={0:0.1f}*C Humidity={1:0.1f}%".format(t,h)

time.sleep(10)
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File 2 : moist code.py
import time

import Adafruit_ADS1x15

adc = Adafruit ADS1x15.ADS1115()

GAIN =1

adc.start_adc(0,GAIN)

start = time.time()
while True:
value = int(round(adc.read_adc(0)/20.48))
if value < 300:
print (‘'Soil Stat ——> dry'.format(value))
elif value< 700:
print ('Soil Stat ——> Humid soil'.format(value))
else:
print (‘Soil Stat -——- > In Water'.format(value))
f = open(“soilhumid.txt”, “w”)
fawrite(“{}”. format(value))
f.close()

time.sleep(5)

adc.adc_stop()
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File 3: soilblynk.js

var blynkLib = require('blynk-library"),

sys = require('util’),

exec = require('child_process").exec,

child;

var AUTH = 'dOaé9cefeTfc431c8aebadcf5489b4f5',

// Setup Blynk

var blynk = new blynkLib.Blynk(AUTH);

// Automatically update sensor value every 5 seconds
setinterval(function() {

child = exec("cat /home/pi/soilhumid.txt”, function (error, stdout, stderr)

if (error == null) {
console.log('exec error: ' + error);
}
else {
var humudity = parseFloat(stdout)/10;
blynk.virtualWrite(2, humudity);
console.log('Humidity: ', humudity + '%");
s}, 5000);
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File 4: RPltemperature.js

var blynkLib = require('blynk-library"),

sys = require('util"),

exec = require('child_process').exec,

child;

var AUTH = 'd0a69cefe7fc431c8aeb6adcf5489b4f5h';

// Setup Blynk
var blynk = new blynkLib.Blynk(AUTH);

// Automatically update sensor value every 5 seconds

setinterval(function()

{

child = exec("cat /sys/class/thermal/thermal zone0/temp", function (error,
stdout, stderr) {
if (error !== null) {

console.log('exec error: ' + error);

} else

{

var temp = parseFloat(stdout)/1000;

blynk.virtualWrite(5, temp);

}
B;}, 5000);
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File 5: dht22blynk.js
var blynkLib = require('blynk-library");
var sensorlLib = require('node-dht-sensor");

var AUTH = 'd0aé9cefe7fc431c8aebadcf5489bafs';

// Setup Blynk
var blynk = new blynkLib.Blynk(AUTH);

// Setup sensor, exit if failed

var sensorType = 22;  // 11 for DHT11, 22 for DHT22 and AM2302

var sensorPin = 21; // The GPIO pin number for sensor signal
if (IsensorLib.initialize(sensorType, sensorPin)) {
console.warn('Failed to initialize sensor');
process.exit(1);

}

// Automatically update sensor value every 2 seconds
setinterval(function() {
var readout = sensorLib.read();

blynk.virtualWrite(3, readout.temperature.toFixed(1));

blynk.virtualWrite(4, readout.humidity.toFixed(1));

console.log('Temperature:', readout.temperature.toFixed(1) + 'C");

console.log("Humidity: ', readout.humidity.toFixed(1) + '%'");

}, 2000);
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File 6: water.py
import RPi.GPIO as GPIO
import datetime
import time
import Adafruit ADS1x15
GPIO.setmode(GPIO.BOARD) # Broadcom pin-numbering scheme
def get_last watered():
try:
f = open("last_watered.txt", "r")
return f.readline()
except:

return "NEVER!"

def get_status(pin = 8):
GPIO.setup(pin, GPIO.IN)
return GPIO.input(pin)

def init_output(pin):
GPIO.setup(pin, GPIO.OUT)
GPIO.output(pin, GPIO.LOW)
GPIO.output(pin, GPIO.HIGH)

def auto_water(delay = 5, pump_pin = 7, water_sensor_pin = 8):
init_output(pump_pin)
adc = Adafruit_ADS1x15.ADS1115()
adc.start_adc(0,1)

print("Here we go! Press CTRL+C to exit")
try:

while True:
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time.sleep(5)
value = int(round(adc.read_adc(0)/20.48))
print("Moisture Value : %s" %value)
if value < 300:
pump_on(pump_pin, 8)
elif value < 700:
pump_on(pump_pin, 4)
else:

print('Soil Stat -——> In Water’)

adc.adc_stop()
except KeyboardiInterrupt: # If CTRL+C is pressed, exit cleanly:
GPIO.cleanup() # cleanup all GP|

def pump_on(pump_pin = 7, delay = 1);
init_output(pump_pin)
f = open("last_watered.txt", "w")
fawrite("Last watered {}".format(datetime.datetime.now()))
f.close()
GPIO.output(pump_ pin, GPIO.LOW)
time.sleep(delay)
GPIO.output(pump_pin, GPIO.HIGH)
def forever_water(pump_pin = 7, delay = 1):
try:
init_output(pump_pin)
while True:

pump_on(pump_pin)

except Keyboardinterrupt: # If CTRL+C is pressed, exit cleanly:
GPIO.cleanup() # cleanup all GPI
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File 7: auto_water.py

import water

if _name__=="__main_"

water.auto_water()

dy [ dl Y o U 14 dl = I :; 1 Y o ¥ € Y 14
wnanstiluenansnanulidmiunmsldnuienisfinwmintu eygalmilldussleviaiunisen

I e~ & a U v agve & Y Y a = v & A ° v
lel’J']ﬂiﬂﬂﬂa] SN @ﬂﬂﬂ%qumiﬁﬂﬂuﬂa%u@ﬁq LL@%WENEJ’]Q@QQQL"\]WSUENLEJﬂa'ﬁV‘]ﬂﬂiﬂmﬂﬂqﬁuqlﬂf[ﬁﬂ






