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ABSTRACT

Internet of Things (IoT) is a system that connects devices directly or indirectly to the internet. The device can
work with remote control. One application of the [oT system on the watering system is able to provide an
approach to the ease in the process of growth and development of plants. The research carried out was applied
to an IoT-based smart plant watering device. The tool is supported with a soil moisture measuring sensor that
acts as abenchmark to determine the condition of soil moisture and automatic control of the process of watering
plants. The process of watering plants is scheduled in the morning and evening. Information, as long as the device
is run will be displayed on the LCD and screen of an Android-based smartphone application. The data can be a
comparison value to determine the suitability of soil moisture data in plants. The volume of water supplied in the
watering process also affects the level of soil moisture. [oT-based smart plant sprinklers can automate watering
by measuring the percentage of soil moisture as a benchmark for providing water during the watering process.
Remote watering control can also be done on this tool by using a WiFi signal to the same access point that is
connected to the smartphone clientand microcontroller.

Keyword: agriculture, automatic sprinklers, engineering, loT

I. INTRODUCTION

Progress in the field of information technology
and embedded systems in the era of digitalization
is increasingly leading to the study of control and
automation systems. The topic of
microcontroller-based watering plant
automation integrated with internet of things
(IoT) is very interesting to review, as did
previous researchers namely: (Islami, 2018;
Pambudi et al., 2020; Sasmoko and Horman,
2020). Previous researchers have succeeded in
developing the application of sensor automation
on plant watering devices in daily life in all
disciplines including smart farming: PGPR
technology for the sustainability of dry land
agriculture. (Ekawati, 2013), the design of an
automatic plant sprinkler uses an arduino uno
microcontroller (Dean Hansen, 2015),
automatic watering of plant media based on
smart phone and wireless fuzzy sensor network
(Amiretal,2017), irrigation automation based

on internet of things (Prasetyo et al., 2018),
watering and lighting systems in smart gardens
use context-awar based technology (Giovannie
dan Sumaryo, 2018), automated watering and
irrigation system using arduino uno (Patil and
Shah, 2019), control device engineering for
aquaponic monitoring system (Siskandar and
Kusumah, 2019) design and build tools for
watering and fertilizing plants automatically
with an internet of things-based monitoring
system (Windyasari, 2019), automatic tomatoes
plant watering system using internet of things
internet of things: automatic sprinklers in
prototyping greenhouse using smartphone
based android (Nasution et al., 2020), smart
plant watering design using a smartphone and
an Arduino microcontroller based on the internet
of thing (Pambudi et al., 2020), water flow
monitoring system and automatic sprinkling in
iotbased greenhouses with esp8266 and blynk
(Sasmoko and Horman, 2020).
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In general, treatment of plant maintenance, such
as the watering process that is often done by
most plant farmers is still done manually by
farmer workers (Giovannie dan Sumaryo, 2018;
Rahman, 2018; Windyasari, 2019). The use of
manual systems has weaknesses, one of them is
a human error because the assessment of crop
farmers is still subjective (Cobantoro etal., 2019;
Kurniawan et al., 2015; Ratnawati dan Silma,
2017).

IoT is a system that connects devices directly or
indirectly to the internet The device can work
with remote control One application of the [oT
system on the watering system can provide an
approach to the ease in the process of growth
and development of plants (Prasetyo etal., 2018;
Prasetyo dan Yusuf, 2020; Islami, 2018; Lu et al.,
2013; Mora etal., 2018). One of the main factors
of plant growth and development is precisely the
size of soil humidity.

In accordance with the statement above, this
researcher developed a research study entitled
“Internet of things: Automatic plant watering
system using android”. The tool is supported
with a soil moisture sensor that acts as a
benchmark to determine soil moisture
conditions and automatic control of the process
of watering plants. The process of watering
plants is scheduled in the morning (07.00 - 10.00
WIB) and in the afternoon (16.00 - 19.00 WIB).
Data will be displayed on the LCD and Android-
based smartphone applications while the tool is
running. The data can be a comparison value to
determine the suitability of soil moisture data in

Table 1. Equipment and Material Needs

plants. The volume of water that is regulated in
the watering process will affect the level of soil
moisture. [oT-based smart plant sprinklers can
automate watering by measuring the percentage
of soil moisture as a benchmark for providing
water during the watering process. Remote
watering control can be done on this tool by
using a wifi signal to the same access point that
is connected to the smartphone client and
microcontroller.

II. MATERIALS AND METHODS

The method used in this research is the System
Development Life Cycle (SDLC) with the
waterfall model. In this method, there are four
stages, namely analysis, design, implementation
and testing (Bhavsar et al., 2020; Stefanus and
Andry, 2020). Stages of analysis are ways to find
out the problems and needs that will be used in
the process of making tools. The analysis phase
is divided into two, namely problem analysis and
needs analysis. Analysis of the problem is done
by looking for information or references which
relate to the problem at hand. Next is to analyze
the needing of materials and tools in making tools.
The needing for tools and materials, which are
used in research, are shown in Table 1.

The design stage is the planning process to geta
solution of existing problems. The design includes
the design of block diagrams, flow diagrams,
electronic circuits (hardware), software
(software), Android-based smartphone
applications, and mechanical tools.

No. Materials and Tools Function Volume
1 NodeMcu V3 Data processing. 1 piece
2 Adaptor/ battery Electric power source 1 piece
3 Water pump Water output / booster 1 piece
4 Relay Electric current control 1 piece
5 RTC DS3231 Timer 1 piece
6 RGB LED 1 piece
7 LCD 20 x 4 Displays sensor reading data 1 piece
8 12C LCD supporting components 1 piece
9 Soil moisture sensor YL-69 Reading soil moisture 1 piece
10 Access point Spreading of the wifi signal 1 piece
11 Smartphone Control based andorid 1 piece
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2.1. Ilustration of Component
Connection Design

Figure 1 explains the operating functions of the
prototype tool The power supply serves as an
electrical conductor. The power supply is
connected directly to the NodeMcu V3 ESP8266
module with the aim of turning on the module
function. The voltage received by the module will
generate a voltage value of 5 volts on each analog
pin and digital pin on the NodeMcu V3 ESP8266
module. Voltage generation will perform the
function of an electronic module connected to
the NodeMcu V3 ESP8266 in accordance with
the pins that have been initialized at the
software design stage. Access point functions as
a modem that spreads wifi signals. At the same
time, the client attribute is a smartphone that
has been installed.

2.2. Design of Flow Chart

Figure 3 shows the tool flow diagram. The
condition of soil moisture is divided into three
conditions, namely: dry, damp and wet. The three
soil moisture conditions are measured from the
large percentage of soil moisture values read by
the YL-69 soil moisture sensor. Calibration of
the categorization of soil moisture conditions is
based on the value of the percentage of humidity
obtained from observations of water supply in
the scope of the planting media (pot) with a
diameter of 12 cm. The average plant growth is
ideal at 25% - 49% humidity (Amir et al., 2017;
Cobantoro et al., 2019; Ratnawati and Silma,
2017). Growing media on sprinklers weighs 0.28
kg, soitrequires 20.94 liters of water every day.
The water pump on sprinklers has a water
discharge of 0.06 liters / second. Seeing this, the
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total time (dry conditions) used for watering is
5.83 minutes. The total water demand and the
length of watering time needed are adjusted to
the scheduling of morning watering (07.00 -
10.00 WIB) and afternoon (16.00 - 19.00 WIB).

The principle works, divided into two, namely:
(1) the sprinklers work in automatic mode and
(2) the sprinklers work in the control mode of
the smartphone. When the sprinklers work
automatically if the sensor detects a large
percentage of soil moisture value of less than
30%, the LCD will display information that reads
“DRY”, “RED LED” lights up and the water pump
automatically water the plants. If the sensor
detects a large percentage of soil moisture value
more than equal to 30% and less than 45%, the
LCD will display information that reads “SOFT”,
“GREEN LED” lights up, and the water pump
automatically turns off. If the sensor detects a
large percentage of soil moisture value more than
equal to 45%, the LCD will display information
that reads “WET”, “GREEN LED” lights up and
the water pump automatically turns off.
Furthermore, the RTC module that functions as
atime data storage and time setting will provide
real-time time data to be displayed on the LCD.
Data is displayed on the LCD with the format
“date.month.year” and “hour: minute: second”.
The data will continue to be updated according
to the time reading process looping in the
program code. With the time of watering the
plants, so when the condition of the plant is
detected dry even outside the watering hours,
the water pump will not turn on. This process
will continue with the program looping period
every second, and system functions will stop if
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Figure 1. [lustration of Component Connection Design
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the power supply on the microcontroller is
disconnected. When the sprinklers work in the
control mode of the smartphone, the user can
control the water pump at any time while
connected to the access point.

2.3. Electronic Circuit Design (Hardware)
The design of electronic circuits (hardware) is
shown in Figure 3. Figure 3 explains that in
designing an electronic circuit (hardware) three
parts are needed, namely: input components
(RTC DS3231, soil moisture YL-69 and
batteries), process components (NodeMcu V3)
and output components (RGB LED, water pump,
relay and LCD 20 x 4).

1. Software Design

Software design consists of library initialization,
pin and component type initialization, void
setup () function, sensor read function, coding
for checking conditions of soil moisture, coding
for setting watering time, coding for checking

connectivity and coding for functions of the
clientrequest

The “Wire.h” library functions as a serial
structure call to display information that takes
place on the microcontroller on the monitor
screen. Library “RTClib.h” functions as a
declaration in running the RTC DS3231 function,
the library “LiquidCrystal_I2C.h” functions as a
declaration in carrying out LCD functions with
the 12C module to shorten the pins that are on
the LCD, and the library “ESP8266Wifi.h”
functions as a declaration in carrying out the
ESP8266Wif function. The more detailed
libraries initialization is shown in Figure 4a.

Figure 4b shows the initialization of pin and
component type. The #define command
functions as the initialization of the pin used for
each component. “int” on the soil moisture
variable is a type of data used in storing sensor
readings. “Structure” in the RTC and LCD is an

e L& |
COMMECTELY
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Figure 3. Electronic Network Design (Hardware)

#include =<Wire.h=
#include <RTClib.h=
#include
=LiquidCrystal_12Ch=
#tinclude <ESPB266WiFih=

=1

#Hdefine Relayl D5
Hdefine ledR De
#define ledG D7
#define ledB D8

const char® ssid = "YouOnlyLiveOnce™;
const char® password = "orlonwarhin™:
int soilmaisture = AQ;

RTC_DS1307 RTC:

DateTime now;

LiquidCrystal_12C lcd{0x3F.20.4);
_WiFiServer server{80).

b

Figure 4. (a) Initializing The Library and (b) Initialization of Pin and Component Types

initialization of the type of component used. At
the initialization of the LCD variable is named
LCD with memory address 0x3F and the size of
the LCD is 20x4.

The void setup function is used to declare a
function on an initialized component. The void
setup function is shown in Figure 5. Some
variables in writing this program are declared
using the same name as the original name of the
component. This is used to make it easier to
recognize variables that have already been
declared. “Relay1” and “led” are declared as pins
that function as outputs. The digital pins of
“Relay1” and “led” are declared with active high
and low. Active high functions to connect the
voltage-current to the pin used. Whereas active
low is the opposite.

The function of reading sensor data is shown in
Figure 6. The “smRead ()” function is a function
to get the ADC value from the soil moisture
sensor readings, with the “smValue” variable as
the ADC value storage variable. The “return”
command functions to reverse the obtained
integer value, then put it in the “smRead”
function. The purpose of reducing the value of

1023 with the ADC value is to reverse the results
of the ADC value which should read the humidity
sensor is getting wetter, the smaller the ADC
value, the wetter the soil moisture, the ADC value
will be even greater. While the “smReadPercent
()” function is a function used to get a percentage
value from the ADC value. The “smValuePercent”
variable stores the compression results of the
ADC value to percent with the map command,
the ADC value with the vulnerable value 0-1023
is changed to the vulnerable value 0-100. The
purpose of compressing is to make it easier to
analyze the calculation of soil moisture values
based on the water content in the soil

The next process is to declare the void loop
function. This function aims to loop while the
program is running. The contents of this function
in the form of commands display information
both serially on the monitor and the LCD screen.
Information displayed on the LCD is information
on soil moisture conditions measured in real
time and execution settings for plant watering
times. The program code for checking soil
moisture conditions is shown in Figure 7a. The
program code for setting watering time is shown
in Figure 7b.
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Figure 7. (a) Examination of Soil Moisture Conditions and (b) Setting Watering Time for Plants
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Figure 5. Function Void Setup

int smBead [J{

int smValue = analoghead (soilmoisture];

return 1023 - smValue;

h

int smReadPercent(]{

int smValue = 1023 - analogRead (soilmoisture];
float smValuePercent = map(smValue0,1023,0,100);

return smValuePercent;

hi
Figure 6. Function Read Sensor Data
if (smRead Percent(]<30){ if (now.hour()==7 andand smReadPercent(]<30
led.print("DRY"); || nowhour(J==8 andand smReadPercent(]<30
digitalWrite(led LHIGH]; || now.hour(J==% andand smReadPercent(]<30
digitalWrite(ledG,.LOW); || nowhour(J==16 andand smReadPercent(]<30
digitzlWrite(ledB,LOW]; || now.hour(J==17 andand smReadPercent(]<30
delay(100]; || nowhour(J==18 andand smReadPercent(]<30
1 I
elseif (smBead Percent()>=30 andand digitalWrite[Relay 1.LOW];
smReadPercent(]<45]q{ delzy(200];
led.print("DUMP"); }
digitalWrite(led R.LOW]; glse {
digitalWrite(ledG.HIGH); digitalWrite[Relay1.HIGH];
digital Write(ledB,LOW); H
delay(1007;
'
elze{
led.print("WET ");
digitalWrite(ledR,LOW];
digitalWrite(ledG,LOWY;
digitalWrite(ledBHIGH);
delay(100];
1
a b



Figure 8a explains the program code for the
connectivity check function. In the program
code, the function “WiFi.begin (ssid, password);”
explain how the microcontroller process tries to
connect to the access point The ssid variable
contains a string data type named SSID. The
password variable contains a password which
functions as a code to connect to the initial
initialized SSID. The function “Server.begin ();”
is the command code to run NodeMcu as a server
(data processor). This command will run if the
connection to the access point is already
connected. Writing the program code for sending
and receiving client requests is shown in Figure
8b.

T ~oid chlkShow (J{
WiFibegin(ssid, pessword];

1
Server.begin(];

a
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2. Designing Android-Based Smartphone
Applications

Application created with the help of the MIT App
Inventor platform. The platform can be accessed
online, making it easier for users to create
applications without having to download the
application maker program. At MIT App
Inventor the program code initialization is done
by arranging command blocks that have been
provided on the platform. The arrangement of
blocks forms puzzles that are interconnected.
The order of the blocks determines the process
of reading the command code. Making an
application for this tool is composed of four parts

String req = chent readStringUntil W'
Sarial printinfragic
chant flush{jc

val=0;

slzz of [regmdexOf” frelay=on™) t=-1}
vala= 1

alez: of [regmdexDd{”/sm™) d= -1}
vala=Z;

i [valm=Tl]
offRalay

of [walmm 13
omRelay{

if [valma T

chant printin"HTTF /1.1 200 DK}

chent printinCamtent-Type: text,/hemlT
chaxmt prantin] ")

chient prantIn"<!DOCTYFE HTML>"
chame pramtn"<htmE");

chernt printin{zm ReadPercenmt

chame prating ™=/ hem ="

chaxe stapilc
dalay{1)

}

b

Figure 8. (a) Program Code for The Connectivity Check function and (b) Program Code for Client
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Figure 9. (a) Components of a Splash Screen and (b) Components from The Main Menu
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ofthe display, namely: splash screen, main menu,
soil moisture monitoring and water pump
control.

Splash screen is the initial display when opening
an application. The splash screen display on the
application tool contains the application title,
opening logo on the application and the text
“Watering Plants”. The components of the splash
screen are shown in Figure 9a.

In making splash screens, the “Horizontal
Arrangement” component functions as a layout.
Component “label” functions as a label to embed
text then the component “clock” as a timer in
processing commands in the form of a period
the splash screen appears.

The second stage is making the main menu. The
main menu function is a display that functions
as a container selection of functions provided in
the application. In the main menu contains two
choices of functions which later serve as a user
display too, namely monitoring soil moisture and
water pump control. The components of the
main menu display are shown in Figure 9b.

In the main menu components, the “Image”
component functions like a component to
display images on the main menu view. The
“button” component functions as a button that
determines display options or further functions
available on the main menu. The “clock”
component functions as a timer to set the time
in the process of rotating images available on
the main menu.

Components

Screend
HorizontalArrangement2
rangement1

HorizontalA

Labell

The third stage is the making of soil moisture
monitoring display where this display is one of
the functions available on the main menu that
has been explained previously. Soil moisture
monitoring is a user interface that functions to
display data on the percentage of soil moisture
read / sent by the NodeMcu module, and to
update sensor reading data per three seconds.
The components of the soil moisture monitoring
display are shown in Figure 10a.

In the components of monitoring soil moisture
monitoring, the component “label” functions to
display the percentage value of soil moisture
with a calculation of time per three seconds
(setting the time using the function of the clock
component). The “button” component functions
as close screen command or can be interpreted
as a function to return to the display before this
screen is opened. The “webSM” component
functions as a connecting component with the
HTTP protocol which contains the IP address
obtained from the access point along with the
data string as a command code to get the
percentage value of soil moisture from the
measurement results of the sensor.

The fourth stage is to make the water pump
control display. This display is one of the
functions available in the main menu options
previously described. Water pump control is a
user interface that functions to display the
control button in the form of turning on and off
the water pump that is connected to the
NodeMcu module. Unlike the previous soil
moisture monitoring display, in this water pump

Components

= Screen3
Horzontal Arrangenmnent
Buttonl

Horzontal Arrangement2

Figure 10. (a) Components of Monitoring Soil Moisture and (b) Components Making Up The
Water Pump Control Display
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control display, there is no process of updating
data at a particularly vulnerable time, so there is
no need for components in the form of a clock
or which normally functions as a timer. The
components making up the water pump control
display are shown in Figure 10b.

In the constituent components of the water
pump control, there are two button components
with “Button1” functioning as a control button
to turn on and turn off the water pump while
“Button2” functions as a close screen on display.
There are two web components, namely
“webRelayOn” containing an IP address as a
client request process for the NodeMcu module
to connect current to the relay or turning on the
water pump and “webRelayOff” containing an
[P address as the client request process for the
NodeMcu module to break the current in the
relay or turn off the water pump.

3. Mechanical Mechanics Planning

The watering prototype made with the size of
the box (media storage pots) is 39x27x20 cm3.
Pot stored in the box has a diameter of 12 cm.
Watering pipes are stored just below the plant
Watering pipes are given a hole with a diameter
of 2 mm every 1 cm distance. The electronic
component is stored in the front of the pot
storage box. More clearly, the mechanical design
of the sprinklers is shown in Figure 11.

At the implementation stage, a merger is made
between electronic devices (hardware),
software (software) and application tools. After
everything is integrated, then the testing stage is
carried out Stages of testing are carried out to
determine the suitability of the tools made to
make tools. Tests on the equipment include:
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testing the function of the sprinklers, testing the
application of watering plants, testing the
integration of electronic circuits and software,
testing the reading of soil moisture sensors in
the smartphone control mode and testing the
sprinklers when in automatic mode.

III. RESULTS AND DISCUSSION

In sprinklers, the implemented plant is the Lily
paris plant with a planting medium of 12 cm in
diameter. The sprinkler display is shown in
Figure 12a. The electronic circuit (hardware)
contained in the component box consists of
NodeMcu V3, LCD 20x4, LED, soil moisture YL-
69, RTC DS3231 and SPDT relay arranged
together. The results of the electronic circuit
(hardware) are shown in Figure 12b.

3.1. Testing The Function of The Watering
Tool

This test is carried out with the aim of the tool

functioning properly according to or not. The

results of testing the function of the sprinklers

are shown in Table 2

3.2. Application of Plant Watering

Based on the design, the smartphone client has
been installed using the App Inventor application.
There are four display interfaces in the
application of the plant watering tool, namely
the splash screen interface display, main menu,
soil moisture monitoring and water pump
control. The interface of the splash screen, main
menu, soil moisture monitoring and water pump
control is shown in Figure 13.

Taking the results of the design of the application
is done by using a screenshot technique on the

Figure 11. Mechanical Design of Sprinklers
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Table 2. Testing The Function of Sprinklers

No Tool Components Status Information

1 NodeMcu V3 Good Runs well, can take commands from sensors and run water pumps

2 Adaptor/ baterai Good Going well, can provide electricity well

3 Water pump Good Going well, can function according to the program created

4 Relay Good Going well, can function according to the program created

5 RTCDS3231 Good Functioning according to the program created

6 RGB LED Good Functioning according to the program created

7 LCD 20x 4 Good Running well can bring up the display interface

8 12C Good Functioning according to the program created

9 Sensor soil moisture YL-69 Good Going well, the sensor can read the moisture in the growing media
10  Access point Good Runs well, there is a microcontroller connectivity process function access

point

P

TYAlITIQ S

Companni S
cabie

cabie

a
Figure 12. (a)Display of plant sprinklers and (b) The Results of The Electronic Circuit (Hardware)

smartphone screen that has the application
installed from this tool. To run the application
function, the smartphone must be connected to
wifi which also connects to the same access point
used by the NodeMcu module. But in some
conditions, there is a connection failure between
the client and access point. These conditions
result in the failure of data transactions in the
form of not updating the monitoring and control
functions of the application. If the connectivity
fails, then the application will display
information failed to connect. The display failed
to connect on each screen is shown in Figure 14.

3.3. Testing of Electronic Circuit Integration,
Sprinkler Software and Software
Applications
Testing is done by looking at the response of the
microcontroller to the status of connectivity with
the access point If the microcontroller is not
connected to the access point, the LCD will
display information in the form of the words
“NOT CONNECTED". If the microcontroller is
successfully connected to the access point, it will
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display information in the form of a local IP on
the LCD screen. Information display Connected
and not connected access points on the LCD is
shown in Figure 15.

Checking the microcontroller connectivity
information with the access point shown in
Figure 24 is done every three seconds. The next
testis displaying information on the monitoring
function on the application of the plant watering
tool, namely the percentage value of soil moisture
obtained from the results of the soil moisture
sensor reading. This process is also done every
three seconds for updating the data. If the
microcontroller fails to connect then the error
message display is shown in Figure 17. If the
microcontroller is connected, the information
displaying the percentage of soil moisture in the
application is shown in Figure 16.

3.4. Testing the Soil Moisture Sensor
Readout on Smartphone Control Mode

The testing phase is carried out to find out that

the entire system designed especially the soil

Soll enoisture W1-£8
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Figure 13. Display Interface: (a) Splash Screen, (b) Main Menu, (c) Monitoring Soil Moisture, and
(d) Control Water Pump

Error 1101: Unable to get a re-
sponse with the specified URL
hitpe V2. 168.1.100/rela

a b C

Figure 14. Display Fails to Connect to Screen (a) Sensor Reading, (b) on Water Pump Button, and
(c) Off Water Pump Button

a b

Figure 15. (a) The Information Display is not Connected to The Access Point on The LCD and
(b) The Information Display is Connected to The Access Point on The LCD

moisture sensor is running well Testing is done  3.5. Testing the Sprinklers When Automatic
by installing sensors into the soil in the planting Mode

media (pots) with different soil conditions (dry, The results of the overall sprinkler test when the
damp and wet). The results of testing the soil automatic mode condition is shown in Table 3.
moisture conditions are shown in Figure 17. The testis carried out by taking into account the
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Figure 16. Display Information on Soil Moisture Percentage in The Application

a

b c

Figure 17. Soil Moisture Test Results (a) Dry Conditions, (b) Damp Conditions, and (c) Wet
Conditions

Table 3. Sprinkler Test Results When in Automatic Mode

Time Percentage of Soil Soil Moisture
(o'clock) Moisture (%) Water Pump LED Conditions

06.00 23 off On Dry
09.15 18 On On Dry
11.10 57 Off Off Wet
14.20 41 Off Off Moist
16.05 33 off off Moist
16.50 25 On On Dry

condition of whether the water pump and LED
are on during the watering process in the
morning and evening.

Based on Table 3, the test results can be concluded
that the tool is running well according to the
watering schedule. Water pump will only turn on
if the condition of soil moisture is dry or the
percentage of soil moisture is below 30% in the
morning watering schedule (07.00-10.00) and
the afternoon watering schedule (16.00-19.00),
while the LED will still light as a notification if

308

the condition of dry soil moisture or the
percentage of soil moisture is below 30%
regardless of the schedule for watering the plants.

IV. CONCLUSION

Making smart plant sprinklers based on IoT
(Internet of Things) can be a solution approach
to plant growth and development activities. In
this tool describe the scheduling of morning and
evening watering like watering that is done by



crop farmers manually. Indicators of soil
moisture conditions are displayed on the LCD
and smartphone applications for flexible and
practical monitoring. The working principle of
this tool is that if the soil moisture conditions
are wet or meet the threshold value criteria, than
the watering process will stop, so that water use
will be more efficient. The ability to control the
water channel using a WiFi network with an
Android-based smartphone application can
provide a prototype approach to the developing
IoT (Internet of Things) system. All functions
that have been mentioned in this prototype have
been tested and succeeded as intended.
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