
CHAPTER 3 

RESEARCH METHODOLOGY

In order to complete the design of the automatic control system in garden-

based Internet of Things (IOT) with Arduino, the author has done research based

on methods that  are  run gradual  and planned.  Adapaun method -  the research

methods used are as follows:

3.1 locations Research

The research was done at home author located in Semarang

3.2 Tools and materials

Tools - tools and materials used in the manufacture of automatic garden

prototype can be seen in Table 3.1.

Table 3.1: Table Tools and materials

No
.

Tool material

1 Scissor Arduino Uno

2 Screwdriver Water pump

3 laptop solenoid Valve

4 Kater Relay Module 4 Chanel

5 Bucket YL-69 & YL-38

6 Hose Breadboard

7 router Cable

8 Adapter

9 Ethernet

10 Ultrasonic sensors

11 Fertilizer

12 Water

6
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3.3 Research procedure

on penelitian and manufacture of automated control system in the garden

this divided in some stage, the following is a flowcharts procedure that can be

seen in Illustration 3.1.

Illustration 3.1: The flowchart procedure
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The following is an explanation of the stages of the research phase:

3.3.1 Planning

At this stage of the process is done is to search information in the literature

on  some  literature,  scientific  journals  and  the  final  project  related  to

research watering, fertilizing and pest repellent rat in the garden.

3.3.2 Design tool

On stage this authors conducted using the design tool Fritzing applications

where authors can experiment design in the sensors used for this thesis, the

design is done so that the manufacture of the automatic control system in

the park to run smoothly and in accordance with the desired result.

3.3.3 Component

In this  section author  determining components suitable  for project  this,

following a few components are required:

1. YL-69

YL-69 can also be known as a soil moisture sensor that can detect

moisture in the soil.  The sensor consists  of two probes to  pass current

through  the  ground,  then  read  the  resistance  to  get  the  value  of  the

humidity level. This sensor sangatta helps to measure moisture levels in

plants.
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Illustration 3.2: YL-69

2. Water pump

The water pump is a tool to use to move water from one place to

another  through a  pipeline  or  a  hose  to  use  water  power  to  drive  that

moved continuously. In this study, the water pump used to remove water

based on soil moisture.

Illustration 3.3: Water pump
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3. solenoid valve

Solenoid  valve  can  be  regarded  as  an  automatic  faucet  which

according to the way it works is NC and NO, so its function is only to

close or open channels.

Illustration 3.4: solenoid

4. Ethernet shield

Ethernet shield the module is used to connect the arduino to the

Internet using a cable (wired).

Illustration 3.5: Ethernet Shield
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5. Arduino

Microcontroller functions as the control center of the entire system.

The microcontroller can control the input and output are given.

Illustration 3.6: Arduino

6. relay

Based on the basic principle of how it works, the relay can work

because of the magnetic field used to move the switch. Electromagnet coil

that is as it would then pull the switch from cash to the NC contact NO. If

the voltage on the coil is turned off then the magnetic field on the coil

spring is missing so pull the switch to the NC contact.

Illustration 3.7: relay
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7. HC-SR04

HC-SR04 is an ultrasonic sensor that has two elements, namely the

ultrasonic wave detection elements, and also the elements of the ultrasonic

wave generator.  In this study, HC-SR04inuse to repel mice because the

frequencies  produced  in  accordance  with  the  average  frequency  of  the

dreaded rat that is 40Khz.

Illustration 3.8: HC-SR04

8. module NE555

This module is used as a square wave signal generator. Frekuensi

wave can be adjusted from 20kHz - 150kHz using a jumper. SElain HC-

SR04, author also conducted experiments using NE555 Module to know

which has more influence on mice.

Illustration 3.9: module NE555
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3.3.4 prototype 

In this section author create a prototype untuk rat repellent / pests and

watering as well fertilizing at the garden. But before making protitipe,

created  the  design  of  the  first  on  board,  it  is  intended  to  avoid

mistakes when making these tools. After all managed to be resumed

in the manufacture of the prototype.

3.3.5 Installation

Before programming the authors perform the installation of a home

assistant  manager  and  MQTT then  linked  to  programming on this

prototype  so  that  prototypes  can  be  in  monitoring  and  in  control

through the manager.

Illustration 3.10: Mqtt Homeassistant
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3.3.6 programming

At this stage author programming of the prototype in order to walk

normally by the desired

Illustration 3.11: Flowcart watering system

3.3.7 Testing

The test is performed to ensure that the components used have met the

desired criteria.

1. In testing the use of watering the soil media, namely two wet

soil and dry soil, then soil moisture to be put into the ground,

this  is  done  to  determine  whether  the  soil  moisture  really

works or not.

2. In  testing  the  fertilizer  used  for  fertilizing  timer  every  15

seconds, 30 seconds, 1 minute and 2 minutes. Each - each time

from

Humidity sensor input

IF humidity> 600 Water pump and
solenoid Life

Water pump and
solenoid Dead

stop

yes

not
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is  repeated  10  times  to  determine  levels  of  water  released

every 15 seconds, 1 minute 30 seconds and 2 minutes.

3. On  the  expulsion  of  the  mice  was  examined  by  using  two

cages each other diconnect with small holes Where enclosure

1 there are ultrasonic sensors, and two empty cage
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