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Abstract: The process of controlling the flow of waste in irrigation canals is one form of
effort to support the sustainability of plant growth on garden beds. Farmers use many
strategies or efforts to maintain fertility and plant growth to obtain more increased and
productive yields. Based on research, clean water from rivers in irrigation canals that pass
through residential areas to produce wastewater before it reaches plants. Moreover, a
process, less healthy for plant growth than clean water irrigation channels with normal
pH (Potential Hydrogen) required by plants. Setting pH and soil moisture according to
plant needs, i.e., 6.5-7 for water pH and 50%-70% for soil moisture. This value is the best
step in plant growth care; an irrigation canal is made that can measure water pH using
sensor pH and soil moisture by using a soil moisture sensor and can normalize water pH
and soil moisture according to plant needs. The pH down pump automatically pours
acidic pH when the pH reading is alkaline and vice versa; the up pump automatically
pours acid when the pH reading is acidic. To measure the water level in the reservoir,
use an ultrasonic sensor to not seep out of the reservoir because it is full. This tool is
equipped with a pump to channel water from the wastewater reservoir to the water pH
measurement reservoir and proceed to the plants, where fuzzy logic works to regulate
the speed of the plant watering pump with input obtained from soil moisture sensor
readings and temperature sensors. Finally, control using the Esp32 MCU Node by being
monitored using the Blynk application displayed on the android.

Keywords: Water pH, Soil Moisture, Temperature, Fuzzy Logic Control, Blynk IoT

1. Introduction

Many factors cause a decrease in the quality and quantity of production from
agricultural land in Batu City; some of contributing factors are weather conditions,
climate, and human factors such as converting agricultural land into settlements which
causes reduced availability of agricultural land, poor treatment of agricultural crops in
the presence of wastewater. Households, waste treatment, and so on affect rivers as
irrigation canals in agricultural areas. Wastewater is caused because clean water flowing
from rivers must pass through residential areas before flowing into the farmers' crops.
The amount of chemicals and nitrogen from household waste mixed in irrigation canals
causes clean water from rivers to become wastewater that can damage crops due to the
abnormal pH of the water needed by plants, as one of the farmers' incomes in Batu City.
From the research results of Stanislaus Yoseph and Puput Dani Prasetyo Adi on
Implementation of Fuzzy Logic on Internet of Things-Based Greenhouse. Plants need a
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normal soil pH, 50-70% soil moisture, and a temperature of 0-50°C in the room. Regarding
water quality management and water pollution control which contains water quality
criteria, it is stated in government regulation No. 82 of 2001. Therefore, in this case, we
need a technology that can help farmers in monitoring and maintaining agricultural land
in a practical, economical way (Green House) with supported by Wireless technology
that can be applied to maintain and increase productivity and the quality of agricultural
lands such as soil and water that supports plant growth and development.

Potential hydrogen or abbreviated pH is a measure to assess the level of acidity or
alkalinity of a liquid. The scale is from 1 to 14. The onion itself has a pH content of 6.5-7,
which is considered neutral because it has neither acidic nor alkaline qualities. If the pH
is below 6.5, the water is said to be acidic. While water with a pH above seven means it
is alkaline or alkaline. As an illustration, vinegar has a pH level of about two because it
is very acidic, while the pH level of seawater is on average 8. One of the important roles
of pH is that it can affect the growth of onion plants [16, 18, 21, 27, 28, 30]. For example,
heavy metals found in water with a low pH tend to be more toxic to plants, and a high
pH will help in lowering the concentration of these heavy metals. However, even water
pH that is too high can damage plants.

Plants have their own size for the required soil moisture. The optimum humidity for
the growth and development of shallot plants is 50-70%, with a tuber size of 1.5-1.8 cm
for seedlings from the soil area in pots with a diameter of 60 cm. The soil below 50% is
considered dry, and soil above 70% is considered moist. Soil that is too dry is bad for
plants, and soil that is too moist is also not good for growth. Due to the lack of attention
to the element of soil moisture in plants by farmers, it is caused by less fertile and
productive plant growth.

Based on these problems, the researcher aims to make a prototype tool for controlling
wastewater to be able to normalize the pH of the water according to the needs of shallot
plants in IoT-based irrigation [46] channel that functions to monitor the work of the tool
with Blynk application on an Android cellphone and use the fuzzy logic method to
regulate the pump speed [49]. Flush from the soil moisture sensor readings used
according to the required soil moisture. In this final project, the output is required to be
used to answer the needs of the community not; only that, the final project also requires
to produce a product that is used in real or real in the community; moreover, the final
project is expected to be included in a simple patent or patent or become a Products that
have copyright, in this study develop Wireless Technology and utilize the Internet of
Things (IoT) technology to help the community, especially farmers.

In this study, Blynk Technology is combined with IoT [IoT [5, 13, 19, 37, 38, 53], which
is used specifically to detect, monitor, monitor, and transmit data on the Blynk Web
Server in real-time. Several factors studied in detail include soil moisture [44], the water
level in the container, the speed of plant watering pumps, and water pH. The essence of
this research is to increase the productivity of shallot plants by utilizing IoT technology.
In several previous studies using Radio Frequency LoRa [1,2,3, 8, 9, 10, 11, 12, 15, 20, 22,
23, 31, 33, 34,] to transmit various sensors that are compatible for agriculture, and various
types of analysis and other objects based on LoRa [40, 41, 42, 43, 47, 48, 50, 51, 54, 55].

2. Related Works

Oktarian Saputra, 2018, Implementation of the Fuzzy Sugeno Method to Determine Fish
Pond Water Quality in Aquaponics Systems. Department of Computer Systems, Faculty of
Computer Science, Sriwijaya University. The Sugeno fuzzy method has been
implemented in the aquaponics system with crisp, fuzzy input in turbidity and water Ph
[24, 25, 45, 52] parameters. The measurement of the value of the water turbidity
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parameter uses the A/D Turbidity Sensor, and the measurement of the pH parameter
value of the water is measured using the Analog pH Sensor v.1.1. Sugeno fuzzy [32]
system that is designed consists of a 24 Rule base. The output of the system is the lifetime
of the water pump. From the results of experiments that have been carried out, the system
has been able to run well. The error rate for measuring water turbidity levels using the
A/D Turbidity Sensor was *1.97%, and for pH measurements, an average error was
+4.8%. Based on the overall system test results, the designed system is able to reduce the
pH value from 7.13 to 6.99, and it takes 18 minutes with an average error value of 0.14%
for the pH parameter and 16.4% for the turbidity parameter.

Shidiq Mahfudz, Panca M Rahardjo, 2008, Integrated Pond Water Temperature and pH
Measurement with Data Logger. Brawijaya University. Poor. (EECCIS Journal Vol. II, No. 1,
June 2008). An integrated pond water temperature and pH meter with a data logger have
been created. This tool is designed to be placed continuously in the field. The temperature
meter uses an LM35 sensor, the pH meter uses a Hanna Instrument pH meter sensor,
each of which has a measurement resolution of 10C and 0.1. The data logger unit uses an
ATMega 8535 microcontroller component with data transfer to a Personal Computer (PC)
using USB. Using an external EEPROM with a capacity of 8K bytes, this tool can store
data on sensor measurements, measurement time, and date data up to 8192 data. With
this amount of data, then by setting the data storage at intervals of every 15 minutes in
one day, the memory will be full approximately after seven days. By setting the data
storage interval every 30 minutes in one day, the memory will be full after about 14 days.
By setting data storage at intervals of every 1 hour in one day, the memory will be full
after approximately 28 days.

Ningrum, Endah S., Paulus Susetyo W., Tomi Adi Putra, with a title of the research
is application System for Water Acidity (pH) Sensors for Control Applications for Shrimp Pond
Water Conditions, Institut Teknologi Sepuluh Nopember (ITS). The result of shrimp ponds
is a very profitable export commodity for Indonesia. Many factors affect the results of
shrimp ponds, both in terms of quality and quantity, e.g., water conditions, types of
shrimp, climate, or weather. One of the essential elements that must be maintained in
managing shrimp pond water is controlling water acidity (pH). So far, pond farmers are
still using conventional methods to monitor it, e.g., measuring the pH of pond water
using a digital pH meter or litmus paper indicator. In this way, it isn't effortless to carry
out measurements continuously over a long period.

Another problem that arises is that pH measurement is strongly influenced by the
temperature conditions of the liquid itself. Therefore, in this study, a water acidity (pH)
sensor system was created that can be interfaced or used as input by a controller and data
processor. In principle, the sensor system made consists of a pH electrode which is used
to detect the number of H+ions from a liquid, a temperature sensor as a pH measurement
parameter, a microcontroller as a data processor, and a visual aid (display), to reduce the
effect of temperature on pH measurements, a partial line equation method is used which
isimplemented in software on the microcontroller. This method is able to reduce the error
of reading the acidity of the water (pH) up to 0.57%. This pH sensor system is expected
to be one part (input system) of an adaptive control system for automatically managing
pond water quality of shrimp ponds.

Mardika, Ardeana Galih, and Rikie Kartadie. "Adjusting soil moisture using an
Arduino-based YL-69 soil moisture sensor on agarwood tree planting media." JoEICT (Journal
of Education And ICT) 3, no. 2 (2019). Soil moisture is the amount of water stored between
the soil pores, which is dynamic. High soil moisture levels can cause problems and soil
conditions that are too moist to make it difficult to carry out permanent agricultural or
forestry activities that use mechanical tools. Gaharu is a non-timber forest product
(NTFP) commodity that is quite reliable; the high selling value of this agarwood
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encourages people to use it. The research method is to observe and study literature in
order to obtain information that is used as initial data for the basis for determining the
need for hardware and component design to carry out the design. Then, make a software
design after designing the software and calibrating the sensor. The sensor has not been
calibrated, then it returns to software design, and the sensor is calibrated, then proceed
to data collection, and then data analysis is complete. The research results, the soil
moisture regulator for gaharu tree planting using the YL-69 soil moisture sensor and
Arduino Mega 2560 were programmed. The soil moisture sensor will detect the level of
soil moisture in the agarwood tree soil media. If the soil moisture is >80%, Arduino Mega
will order the water pump to turn on and drain the water to water the plants. If the soil
moisture condition is <= 80% according to what plants need, the water pump will die,
and the water will not flow. So the conclusion from the YL-69 soil moisture sensor can be
said to have an accuracy value of 88.76%.

Anggher Dea Pangestu, Feby Ardianto, Bengawan Alfaresi, with the research title,
is an Electric Load Monitoring System Based on Arduino Nodemcu ESP826" Electrical Study
Program, Faculty of Engineering, University of Muhammadiyah Palembang Journal
Ampere Vol 4 No 1, June 2019. So far, the use of electrical power in households can only
be seen through the kWh meter distributed by PLN. These tools don't provide
information about how much electric power is used in real-time. kWh meter only shows
the amount of cumulative power used. Therefore, a tool is needed that can show the use
of electric power in real-time, making it easier for users to monitor electrical energy
consumption. This research aims to monitor household electrical load using Arduino
NodeMCU ESP8266 [4, 26] in real-time. The method used in this research consists of 4
stages, namely: 1). Selection of software and hardware equipment, 2). System design, 3).
Programming, and 4). Tool testing. The results of testing the tool using an inductive load
in the form of 2 15 Watt LED lights and a resistive load in the form of an electric iron that
is set at the maximum hot point, the tool works well and can read the amount of current
and power used when conditioning ON to inductive loads and loads. Resistive, the tool's
accuracy in reading ranges from 96-98%.

3. Literature Review

3.1. ESP32 for Microcontroller and IoT devices

ESP32 is a microcontroller introduced by the Espressif System, the successor of the
ESP8266 microcontroller. There is already a WiFi module in the chip in this
microcontroller, so it supports making the Internet of Things application systems. ESP32
itself is not much different from the familiar ESP8266 on the market; it's just that ESP32
is more complex than ESP8266, perfect for friends with large projects.

Table 1. Specifications of NodeMCU ESP32

Attribute Detail

CPU Tensilica Xtensa LX6 32 bit Dual Core at 160/240 Mhz
SRAM 520 KB

FLASH 2MB (MAX 64MB)

Voltage 22Vto3.6V

Working Flow Average 80 mA

Programmable Yes (C,C++ Python, Lua, etc.)
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Attribute Detail
Open Source Yes
Connectivity

Wi-Fi 802,11 b/g/n
Bluetooth 42 BR/EDR and BLE
UART 3

I/0

GPIO 32

SPI 4

12C 2

PWM 8

ADS 18 (12-Bit)
DAC 2 (8-bit)

Processor: Xtensa dual-core (or single-core) 32-bit LX6 microprocessor, operating
at 160 or 240 MHz.

Memory: 520 KB of SRAM.

Wireless connectivity: WiFi 802.11 b/g/n, Bluetooth v4.2 BR/EDR, and BLE (shares
the radio with WiFi).

Peripheral I/O: 12-bit SAR ADC (up to 18 channels), 2x 8-bit DACs, 10x touch
sensors (capacitive sensing GPIOs), 4x SPI, 2x I2S interfaces, 2x 12C interfaces, 3x
UART, SD/SDIO /CE-ATA/MMC/eMMC host controller, SDIO/SPI slave
controller, Ethernet MAC interface, CAN bus 2.0, infrared remote controller
(TX/RX, up to 8 channels), PWM motor, LED PWM (up to 16 channels), Hall effect
sensor, ultra-low power analog pre-amplifier.

Security: IEEE 802.11 standard security, secure boot, flash, encryption, 1024-bit,
OTP (up to 768-bit for customers), cryptographic hardware acceleration (AES,
SHA-2, RSA, ECC), random number generator (RNG)).

This ESP32 microcontroller can be programmed using C++, C, Python, Lua, etc. To run
the ESP32 microcontroller program requires programming software; the following is an
example of the software to run the ESP32 microcontroller program, including the
following: Arduino Pro Mini, Arduino [6, 7, 17, 29, 39] IDE, Ubuntu 14.04 LTS, ESP-IDF
Visual Studio Code Extension, Expressive IoT Development Framework.

The ESP32 microcontroller is widely used and supportive for making the Internet of
Things (IoT) application systems. The following is an example of its use, as follows:

Smart Security, One of the most common smart security devices is a house key
that uses biometrics such as fingerprints or authentication codes. These tools
reduce burglaries and home burglaries and tighten home security from people
who want to do evil. In addition, to overcome some minor 'accidents' such as
losing keys, access to the house by guests, and access to rooms that require special
authorization, such as parents' rooms.
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® Smart City, On a broader scale, IoT technology also touches on urban planning.
The use of this smart city is to integrate all city problems into one. Examples
include CCTV traffic lights and the integration of transportation systems in the
city. Everything can be accessed directly via a smartphone connected to the
internet. The appearance of the Schematic of ESP8266 NodeMCU and LCD
Connectivity can be shown in Figure 1.

16x2 LCD VIN GND D13 D12 D14
n -1
‘ =

Plugs into the back of the LCD

PCF8574 12C LCD

Figure 1. ESP32 and PCF8574 I12C LCD (source: https://www.electronicshub.org/)

3.2. Water pH sensor

PH stands for the power of hydrogen, which is a measurement of the concentration of
hydrogen ions in the body. The total pH scale ranges from 1 to 14, with seven being
considered neutral. A pH less than seven is said to be acidic, and a solution with a pH
greater than 7 is basic or alkaline. This tool can measure water quality and other
affordable parameters. It is also Arduino compatible, especially designed for Arduino
controllers to easily interface sensors with practical connectors. This will allow expanding
your project to bio-robotics. It has a working LED as a Power Indicator, BNC connector,
and pH 2.0 interface sensor. To use it, just connect the pH sensor with the BND connector,
and plug the pH 2.0 interface into the analog input port of any Arduino controller. If it is
pre-programmed, you will get the pH value easily.

pH is the degree of acidity used to express the level of acidity or alkalinity of a
solution. It is defined as the cologarithm of the dissolved hydrogen ion (H+) activity. The
hydrogen ion activity coefficient cannot be measured experimentally, so its value is based
on theoretical calculations. The pH scale is not an absolute scale. pH is the level of acidity
or alkalinity of an object measured using a pH scale between 0 to 14. Acidity has a pH
between 0 to 7, and alkaline has a pH value of 7 to 14. For example, orange juice and
battery water have a pH between 0 to 7, while seawater and bleach have alkaline
properties (also called alkaline) with a pH value of 7-14. Pure water (‘aquades’) is neutral
or has a pH value of 7. PH Meter is an electronic device used to measure pH (acidity or
alkalinity) or alkalinity of a solution (though special probes are sometimes used to
measure the pH of semisolids). A typical pH meter consists of a pH measuring probe
(glass electrode) connected to a reading meter that measures and displays the measured
pH.
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The working principle of this tool is that the more electrons in the sample, the more
acidic it will be and vice versa, because the bar on the pH meter contains a weak
electrolyte solution. There are digital and analog tools. pH meters are widely used in
quantitative chemical analysis. The pH probe measures the pH as well as the activity of
the hydrogen ions surrounding a thin-walled glass bulb at the end. (approximately 0.06
volts per pH unit) which is measured and displayed as a reading of the pH value Acids
have a pH between 0 and 7, and alkaline properties have a pH value of 7 to 14. For
samples of orange juice and battery, water has a pH between 0 to 7, while seawater and
bleach have alkaline properties (also called alkaline); the series of measurements is no
more than a voltmeter which displays measurements in pH other than volts. Figure 2 is
a Water pH sensor and the components that work in it.

-M Ohms- & -K Ohms-
PT 100

Pt1000

MEASURING
ELECTRODE

TEMPERATURE (4

ELECTRODE ! REFERENCE

) ELECTRODE

¢
&L

POSITIVE
PRESSURE
LIQUID
SOLUTION FILLED
GROUND

EEEEssEEEEsEEEEEseneeeesnenn e ol

L ]
SEEEENEEEEEREEEEREEEND

TYPICAL ELECTRODE CONFIGURATION FOR HIGH PURITY WATER APPLICAITONS

Figure 2. Water pH sensor (https://web-material3.yokogawa.com/)

The input impedance measurement must be very high due to the presence of high
resistance (about 20 to 1000 M) on the probe electrode, which is commonly used with
pH meters. The pH meter circuit usually consists of an operational amplifier having an
inverting configuration, with a total voltage of approximately -17. The amplifier converts
the low voltage generated by the probe (+0.059 volts/pH) in pH units, which is then
compared to the reference voltage to give a reading on the pH scale. The pH meter must
be calibrated before and after each measurement for very precise and precise
measurements. For normal use, calibration should be carried out daily. The reason for
doing this is that the glass electrode probe is not manufactured e.m.f. for a long period of
time.Calibration must be carried out with at least two kinds of standard buffer fluids that
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correspond to the range of pH values to be measured.For general use buffers pH 4 and
pH ten are allowed. The pH meter has a first controller (calibration) to set the
measurement reading equal to the value of the first standard buffer and a second
controller (slope) used to set the meter reading to the value of the second buffer. The third
controller sets the temperature. The instruments used in the pH meter can be analog or
digital. As with other tools, to get good measurement results, it is necessary to maintain
and calibrate the pH meter. When using a pH meter, the calibration of the instrument
must be considered before taking measurements. As is known, the main principle of a
pH meter is the measurement of the electric current recorded on the pH sensor due to the
ionic atmosphere in the solution. The stability of the sensor must always be maintained,
and the way is to calibrate the instrument. Calibration of the pH meter is carried out with:
Standard buffer solution: pH = 4.01; 7.00 ; 10.0.

4. Method

4.1 Flowchart System and Hardware Connectivity
The workings of each of the block diagrams or Figure 3 are as follows:

* Android: A mobile phone that will access data from the ESP32 server using
the Blynk application.

¢ Blynk: As an application that accesses data from the microcontroller used and
monitors and controls the incoming data.

¢ NodeMCU ESP32: As the main server that real-time [14, 35, 36] retrieves data
from the microcontroller and makes Blynk applications that can be accessed
on the android glass screen.

* The pH sensor here functions as a device that reads the acid and alkaline levels
of water. Soil Moisture Sensor: Soil moisture reading device for onion plants.

¢ Ultrasonic Sensor: Device for reading the water level distance in the container

¢ DHT11 sensor: temperature reading device in the garden.

* Mosfet Driver here functions as an Amplifier circuit to control the PWM DC
motor, i.e., acid PH, alkaline pH, and flush pump.

¢ Relay: Breakers and voltage connectors to AC1 pumps, AC2 pumps, and AC3

Pumps.
r - - - - — — _I
Sensor | ) Android |
Ultrasonik (Hp Aplikasi Blynk) |
------------------------------- | —» Pompa AC 1 |
Se?fﬁ:‘)l)“ »|  BSPR2 N Relay  H
: Pompa AC 2 |
' b) Proses E |
Sensor ||| @ TTUTTTTT | ) Pompa DC |
Kelembaban [ (PH-Up)
(Tanah) | |
. . Pompa DC
—»  Driver Mosfet 9 (PH-Down) |
Sensor Suhu |
(DHTI11) | ! Pompa DC |
(Penyiraman)
a) Input L ¢) Output |
R |

Figure 3. Connectivity of ESP32 and the I/O Devices
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Figure 4. Flowchart of how this research works

In figure 4, the software flowchart starts from initialization checks soil moisture
sensors, pH sensors, and temperature sensors to read soil moisture values, pH
values, and temperature values in soil moisture and temperature fuzzification
plants to adjust the speed of the watering pump. Followed by the pH value, if the
pH value is more than 7, then the pH down pump automatically turns on, if the
pH value is less than 6.5, then the pH up pump automatically turns on, and if the
pH value is more than 7 and less than 6.5 then the pump is down and pump up
dead by sending data to the server. If it has not been turned off, it will return to
checking the soil moisture sensor, ph sensor, and temperature sensor; if it has
been turned off, it is finished.
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4.2 Tool design in 3D design

The mechanical design of the " Automatic Wastewater Control System for Soil Fertility use
Fuzzy Logic and IoT-Based" will be made in the form of a prototype tool. The mechanical
design will be shown in Figure 5.

(b) 3D design view of IoT based automatic filtering container: Top view
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(c) 3D design view of IoT based automatic filtering container: Front view
Figure 5. 3D design view of IoT based automatic filtering container

The sections in Figure 5 are explained specifically at the following points:

1.

R S N L T

—_
e

11.

Water Container 1 cloudy wastewater
Water Container 2

Water Container

AC Pump 1

AC Pump

Watering DC Pump

DC Motor Pump pH Down

Motor Pump dc pH Up

Substance pH Down

Substance pH Up

Control component panel

The pH sensor is in water container 2, the ultrasonic sensor 1 is in water container 2, the

ultrasonic sensor 2 is in water container 3, the soil moisture sensor and the temperature

sensor are on the plant.

The functions of the parts of the device used in Figure 5 are as follows:

1. AC pump 1 which functions to pump water from water container 1 to water container

2

2. The pH sensor in container 2 is useful for checking the pH of the water

3. Water container 2 is useful for accommodating normal water, namely pH 6.5 — pH 7

4. AC pump 2 functions to pump water in container 2, which is channeled through a

pipe to a 3 . water container

5. Watering DC pump serves to pump water from water containers 3 to the destination

(garden or plants)
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6. pH down DC motor pump is useful for pumping alkaline levels from alkaline pH

bottles to 2 . water containers

7. DC up motor pump is useful for pumping acid levels from acid pH bottles to 2 . water

containers

8. Ultrasonic Sensor 1 serves to read the water level in a 2 . water container

9. Ultrasonic Sensor 2 serves to read the water level in a 3 . water container

10. Soil Moisture Sensor (soil moisture v2.0) serves to read soil moisture on plants

11. Temperature sensor DHT11 serves to read the temperature around the plant

12. The control component panel is useful for holding all the devices needed by the tool.

5. Result and Analyzes

In this chapter, we will discuss testing and analyzing the results of system work data
with designs that have been made. The testing and discussion are carried out by
functionally testing each component, testing the program using simulation, and testing

as a whole. The results of testing the tool and taking data are expected to get valid data,

and the tool works according to its functions and objectives as expected. Tabel 1 is a
specific test result of Water pH.

Tabel 1. Water pH Test

pH
No pI.{. ADC (volt) Measuring pH Sensor Error (%)
Condition value
Instrument
1. Acid/Down 560 4.0 4.0 0
2. Acid/Down 549 3,9 0 0
3. Acid/Down 420 2,6 0 0
4. Acid/Down 840 4,4 4,44 0,90
5. Acid/Down 980 4,6 4,63 0,65
6. Acid/Down 1.118 4,8 4,83 0,62
7. Acid/Down  1.322 51 5,10 0
8. Acid/Down 1.730 57 5,72 0,35
9. Acid/Down  1.866 59 5,91 0,16
10. Neutral 2.002 6,1 6,14 0,65
11. Neutral 2.225 6,4 6,42 0,31
12. Neutral 2.294 6,5 6,51 0,15
13. Neutral 2.363 6,6 6,64 0,60
14. Neutral 2493 6,8 6,82 0,29
15. Neutral 2.623 7.0 7,04 0,57
16. Alkali/Up 2.818 7,3 7,34 0,54
17. Alkali/Up 2.948 7,5 7,52 0,26
18. Alkali/Up 3.013 7,6 7,67 0,92
19. Alkali/Up 3.225 7,9 7,93 0,37
20. Alkali/Up 3,334 8,2 8,21 0,12
21. Alkali/Up 3.602 8,6 8,66 0,69
22. Alkali/Up 3.803 8.9 8,93 0,33
Average 0,38
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Tabel 2. Soil Moisture Sensor Test

Soil Moisture Sensor Soil Condition (%) ADC value (volts)
SKT 0 4095
SKT 100 1390

Based on table 2, the ADC (Analog to Digital Converter) value is 4095 for 0% dry soil
on the soil moisture sensor, while the value is 1390 for 100% wet soil on the soil moisture

sensor.

Figure 6. Comparison of soil moisture measurement using a soil moisture meter and a
soil moisture sensor

Table 3. Soil Moisture comparison and test Performance

N Soil Soil Moisture Meter Soil Moisture Sensor Error
o
Condition (%) (%) (%)
1. Dry 10 10,05 0,5
2. Dry 21 21,03 0,14
3. Dry 33 33,02 0,06
4. Dry 38 38,03 0,07
5. Dry 43 43,02 0,04
6. Dry 49 49,01 0,02
7. Normal 51 51,03 0,05
8. Normal 55 55,04 0,07
9. Normal 63 63,01 0,01
10. Normal 68 68,05 0,07
11. Wet 72 72,06 0,08
12. Wet 76 76,05 0,65
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Soil Soil Moisture Meter Soil Moisture Sensor Error
Ne Condition (%) (%) (%)
13. Wet 80 80,12 0,12
14. Wet 83 83,07 0,08
15. Wet 87 87,06 0,06
16. Wet 91 91,02 0,02
Average 0,12%

Figure 7. AC pump testing Performance

Table 4. Pin ESP32, Relay, and AC Pump Condition Comparison

Pin Logic Relay AC Pump (220 Volt)
Ne D22 D23 1 2 1 2 3
1. 0 0 ON ON ON ON ON
2 0 1 ON OFF ON OFF ON
3. 1 0 OFF ON OFF ON ON
4 1 1 OFF OFF OFF OFF ON

Figure 8. DC pump testing Performance
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Table 5. DC Pump, Mosfet, and Digital Pin Address and condition

Pin Logic Mosfet DC Pump
Ne D13 D12 Di4 1 2 3 AcidpH AlkalipH  Flush
1. 0 0 0 OFF OFF OFF OFF OFF OFF
2 0 0 1 OFF OFF ON OFF OFF ON
3. 0 1 1 OFF ON ON OFF ON ON
4. 1 0 0 ON OFF OFF ON OFF OFF
5. 1 1 0 ON ON OFF ON ON OFF
6. 1 1 1 ON ON ON ON ON ON
7. 0 1 0 OFF ON OFF OFF ON OFF
8. 1 0 1 ON OFF ON ON OFF ON
1
0.5 H
0 I I | | |
0] 10 25 45 60 70
Dry —— Mois — Wet

Figure 9. Soil Moisture Sensor Input Membership Function

0.5

| 1
18 32 43 50

o
~l

Dingin Normal ——— Panas

Figure 10. Temperature Input Membership Function

Based on Figure 9. range 0-70 by dividing the trapezoidal membership function for the
soil moisture sensor 1 where Dry is worth [0-25], Mois is worth [10-60], and Wet is worth
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[45-70]. Furthermore, Soil moisture range domain display can be shown in table 6. Table
7 is a Temperature Range Domain Display, Table 8 is a Pump Output Range Domain
Display, and Table 9 is a Test Results on Blynk Applications and MATLAB Applications.
And Finally, Figure 10 is a display from Blynk which can dynamically control all devices
on the Digital Input and Digital Output ESP32.

Table 6. Soil Moisture Range Domain Display

No. Input Membership Function Soil Moisture Range
1. Dry [0-25]
2. Mois [10 - 60]
3. Wet [45 - 70]

Table 7. Temperature Range Domain Display

No. Input Membership Function Range (Temperature)
1. Cold [0-18]
2. Normal [7 - 43]
3. Hot [32 - 50]
Table 8. Pump Output Range Domain Display

No. Input Membership Function Range (PWM)
1. Low [0]
2. Medium [127]
3. High [255]

Table 9. Test Results on Blynk Applications and MATLAB Applications

Blynk app MATLAB App
Error
No PWM PWM .
SKT Temperature SKT Temperature o
Pompa Pompa
1. 69,54 351 0 69,54 35,1 0 0
2. 70 45,3 0 70 45,3 0 0
3. 54,64 42,6 92,07 54,64 42,6 92,07 0
4. 56,78 25,8 56,57 56,78 25,8 56,57 0
5. 51,61 15,8 192,46 51,61 15,8 192,46 0
6. 44,25 26,3 152,06 44,25 26,3 152,06 0




Iota 2021, ISSN 2774-4353, Vol.01, 03

192/197

Blynk app MATLAB App
Error
No PWM PWM .
SKT Temperature SKT Temperature Yo
Pompa Pompa
7. 57,71 28 41,26 57,71 28 41,26 0
8. 50,35 22,97 163,08 50,35 22,97 163,08 0
9. 51,98 49,3 136,15 51,98 49,3 136,15 0
10. 54,97 39,9 86,56 54,97 39,9 86,56 0
11. 57,82 41,8 39,43 57,82 41,8 39,43 0
12. 61,37 28,2 11,88 61,37 28,2 11,88 0
13. 57,34 30 47,39 57,34 30 47,39 0
14. 61,29 35,9 45,55 61,29 35,9 45,55 0
15. 26,65 25,5 255 26,65 25,5 255 0
16. 33,49 25,8 255 33,49 25,8 255 0
17. 43,14 25,8 223,07 43,14 25,8 223,07 0
18. 47,95 26,9 202,87 47,95 26,9 202,87 0
19. 45,58 21,53 242,05 45,58 21,53 242,05 0
20. 48,1 22,5 211,44 48,1 22,5 211,5 0

1

2

3

Figure 10. Soil Moisture, Temperature and PWM Readings of the Blynk Application Pump
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6. Conclusions and Suggestion

Based on testing and analysis, several conclusions are drawn. The tool can neutralize the
pH of wastewater in irrigation canals with acidic pH substances and alkaline pH
substances. The results of the pH sensor readings are processed by Esp32 to regulate the
work of the acid pH pump and alkaline pH pump to obtain a neutral pH value.
Furthermore, Automatic control of the device in regulating soil moisture with soil
moisture sensor readings (soil moisture v2.0) processed by Esp 32 to run a DC pump for
watering shallots. The tool is able to implement the fuzzy logic method in the wastewater
control system in irrigation canals by adjusting the PWM speed of the shallot plant
watering pump. The process starts from the readings from the two soil moisture sensors
as input, and then it is fuzzy to adjust the pump speed so that the soil moisture is adjusted
to the needs of the shallot plant., and Monitoring water pH and soil moisture remotely
using the Blynk IoT application on an android phone. The process starts from the
readings from the pH sensor and soil moisture sensor, which Esp32 then processes as the
main server with a WiFi feature. The data obtained is forwarded to the Blynk IoT
application to be able to display it on an android phone.

Based on the testing and analysis, several shortcomings in this system were drawn, which
were used as suggestions for the next research; wastewater is collected and filtered to be
cleaner and more sterile so that it can be used for other crops besides irrigation for
watering shallots.The source of electricity for the equipment can be made a separate
source by making a mini power plant adjacent to the storage area for the irrigation canal.
And The use and manufacture of irrigation canal equipment are not in the form of a
prototype but a tool that is able to provide a much greater impact for farmers.
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