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ARTICLE INFO ABSTRACT
Keywords This study discusses the development of embedded systems for plant
loT, MATLAB, monitoring and irrigation systems utilizing Internet of Things (loT)

o within MATLAB environments. The IoT paradigm is designed to
Monitoring system,

_ connect devices via the Internet and facilitate user access to data. This
Plants watering model can accurately observe environmental data in agricultural areas
and subsequently provide comparable data to the user. The model

monitors various characteristics, including temperature, humidity, and

light intensity. The infrared sensors are employed to detect the entry of

external objects into the fields; in the event of an intruder detection,

buzzers will activate for a few seconds. The motor operates in both

manual and automatic modes, contingent upon moisture sensors. The

motor is regularly alternated between the ON and OFF phases of pump

operations. The outcome is observed in web applications and

monitoring systems. The water plant processing is often conducted

manually, based on the desired water quantities for the plant. Our study

discusses automatic prototypes and systems designed for plant

irrigation based on moisture levels. This study offers a more secure

application with greater user accessibility compared to existing

solutions.
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1. Introduction

The increased of the Internet of Things (10T) has completely changed the way technology and
connectivity work representing steps, in combining physical devices with the digital world. The
change has influenced industry offer opportunity, for innovations, efficiency and advancement. As
technology continues to evolve it has reshaped business tactics and operational methods prompting
companies to embrace approaches to completely leverage its potential [1]. Smart farming is an
agricultural developments mode that use modern science and technology to improved agricultural
productions effectiveness and decrease resources waste. With the development of the global
populations and the impacts of climate change, traditional agricultures are facing numerous
challenges such as lands scarcity, water scarcity, and environmental pollutions. Under this
background, smart agriculture emerged as the time involve. It achieves precise management and
intelligent decision-making in agricultures by apply advance sensing technology, clouds
computing and loTs [2]. Plants agriculture is one of the utmost important. plant provide control
environmental condition that allow plant to grow at any times of the day or nights. At presents, the
applications of 10T in agricultural plant management have become a hotspot of human attention.
It has change conventional agricultures which is limited by numerous factors such as natural
environment, geographical locations, and climate. Smart plant watering control systems can realize
the improvement and applications of smart agriculture [3]. The plant require necessary waters of
grown healthy and waters plant were work which need for doing through farmer and plants lover
to care of plant. Waters plant within appropriate waters volumes are vital due to it has directs
impacts on plant. Absence of waters or unnecessary waters contents could made plant drying or
bad [4]. The processing of watering plant could be manual or under device mechanically. This
paper is associated to the designing of a prototypes devices and plants watering systems that
function routinely. The prototypes of the devices make emphasize the measurements of moisture
contents to controlling the waters flows into processing of waters plant. The perseverance of paper
is spraying systems can controlled a waters contents required via plant be contingent on soils
moistures. Within numerous relate works was discuss nearly automatic waters devices. The author
[5], they discuss the applying fuzzy logics with used of microcontroller, LM35s temperatures
sensor, with soils moistures sensor exactly for celery plant. In [6], they use Atmega8535
microcontrollers and LM35 temperatures sensors which are apply to watering plant in overall. A

study in [7], relate with an automatic sprinklers prototype on plant by use RTCs timer base on the
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Atmegal6 microcontrollers. In research [8], they discussed about the sprinklers watering systems
which trigger by the temperatures and lights intensities values by use LM35 sensors, LDRs, and
Atmega8535 that apply on swallow nest farms. The proposal by [9] controlled the system of water
towers by use microcontrollers, sensors and SMSs, to detects the obtainability of waters in a waters
tank. In [10], they discuss about the designing of plants sprinkler by use Arduino Uno, YL-39 and
YL-69 sensors, relays, waters pumping and Bluetooth connections to an invent Android
applications install on users’ smartphones that show the values of the soils moistures. These
studying was focus for controlling functions of waters device nonetheless without function that
connects to 10Ts platforms. Researches for 10Ts are developed with implement by numerous
aspect. In some instance, uses of 10Ts in aspects of homes securities systems is implement by use
Wemo boards microcontrollers with PIRs sensors for motions detections [11-15]. In the fields of
monitors systems, the 10Ts platforms has been use to records information from MQ2135 air qualities
sensor, process by the systems and provided notification via user smartphones when pollutions
from harmful gas is detects [16]. Additional uses of 10Ts illuminate in researches about the gas
detectors prototypes by use MQ2 sensors and Wemaos boards microcontrollers with notifications
and monitoring feature. In [17-19], they discuss the uses of 10Ts for irrigations by use regressions
algorithms that aim to optimized and controlling of waters consumptions. In [20], they introduced
a design of intelligent monitoring systems for agriculture environment by use 10T techniques. The
implementation of smart plants monitors systems integrate with clouds-base servers and mobiles
devices base Android/iOS which helps users to monitoring the plants status of moistures,
temperatures, and lights conditions to performs the appropriate irrigations and illuminations for
the plant. From numerous studies that have been reviewed before, every paper has several features
to matched the need the researches itself. The foremost concern of this work round automated
waters systems is for designing with implementing a waters device which controlled the spraying
processing rendering to soils moistures required by the plant. For these purposes, we focus on two
key concerns relate to the constructions of hardware and integrate the systems with 10Ts platform.
Additionally, to the prototype’s devices, this paper utilizes the feature obtainable from loTs
platform. The software and hardware use to made automatically watering systems consists of a
soils moistures sensors, microcontrollers, relays, solenoid valves, watering pipes, IDEs, Blynk
application, and IoT. Currently, the digital worlds several farmers are still use tradition method in

their fields so; yields of plant are very less. Apply a novel technique in fields will resolve foremost
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issue in agricultures. The loTs concepts are appropriate to wholly field like automations,
industries, electric, electronic, health caring, track system. When plant growths automations are
required to monitoring a numerous environment condition, the suggested systems is bases on
monitor and watering systems for agricultures fields base on loT which helps the farmer to
applying newer approaches, could increases their incomes with lesser manual works. Conventional
agricultures are changed to new agricultures. Automatically systematic techniques could apply to
all kind of agriculture’s fields. IoT is connections of physical thing to operated device with helps
of Internet. 10Ts is the networks connections of numerous electronic things. It enables to accessing
any data with support of electronic component. The description of the 10Ts components and layers
architecture is illustrated in Figure 1. In the 10Ts system, the observation layers collect data from
sensor, device, and another component that lived in the industry environments. The perceptions
layers are accountable for collect real-times information for monitor and controlling purpose.
Though, it is also exposed to numerous cyber-attacks that could have simple consequence on
industry operation. Next, we present lists of potentials attack that can targeted these layers.

Perception Sensors, Motors Embedded devices Actuators, Transmitiers
Network Gateways, PLCs 'WiFi/Blooth network devices DCSs, Fog devices
Data collection | SCADA SCADA Controllers Digital twin asset management
Data collection 2 Database management System management Decision unit

Figure 1: Component of the 10T layers architectures

The automated wagering systems is shown in Figure 2 illustrate the complete structure design of

the systems proposed by [20]. This system includes sensors acquisition controlling networks,
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which collect data about numerous environments, equipment management, which represent the
agriculture equipment in the greenhouses, networks transmitters, which receive data from the
greenhouses and send it to the cloud platforms, and application platforms, which detect and control
the greenhouse systems
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Figure 2: Automated Waters systems proposed by [20]

2. Material and Methods

Figure 3 shows proposed Simulink models to implements smart plants watering systems
depend on loT technology. In this model, the hardware includes Arduino Mega 2560, Arduino
Mega ADK, and Arduino Due. The providing models are pre-configuring for Arduino Mega 2560
which is running by change the hardware boards parameters. The development of Simulink models
was implemented under smart plants watering systems. The watering requirement for plants could
be decide by the perfect soils moistures ranges require for implementation. When the soils
moistures is not in the perfect ranges, then the plants is over water or not water enough. Through
measure the soils moistures levels, we could decide if the plants need to be watering. In order to

measures the soils moistures, we used soils moistures sensors. These sensors measure the
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percentages of moistures presented in the soils. Additional main resources for growths of plants

are the quantity of sun lights it received.
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Figure 3: Proposed smart plant watering model using MATLAB

Through measures the intensities of lights reach the plants, we could determine if the requirement
of plants is happened. The ambient lights intensities sensors could be usage to measures the
quantity of lights incidents on the plants. The smart plants watering systems is contained of
Arduino connects with a soils moistures sensors and a lights intensities sensor. Hence, depend on
measures values of the moisture’s levels, the watering pumps connects to Arduino over relays
shields is powers ON-OFF. The users are informed about a lower-lights conditions by use LEDs
when the lights intensities measure is lesser than the thresholds levels set by the users. In order to
offer additional adaptability to the users, we connects the Arduino to loT applications
analytics platforms which is enable to collects, stores, analyzer, visualizes, and acts on the

information from sensor or actuator like Arduino. The initial elements of loT activities are the
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channels, which contain information field, locations field, and a situation fields. Afterward the
creation of 10T channels, we can write information to the channels, processing and views the data
with MATLABS codes, and reacts to the data with tweet and another alert. By connect the systems

to 10T provide the subsequent capability:

1. Periodical sending the values of moistures and lights intensities to be store on loT
application which enabling the users to monitors the performances of the systems online

from any parts of the worlds.

2. Thresholds values for soils moistures and lights intensities could be kept in 10T application
to read the thresholds value from 10T and takes the required action. We could at several
points of time changed the thresholds remote by set the values in 10T application to a
diverse one. Then, this changed takes effects in the systems when Arduino read from loT
application throughout the subsequent cycles of operation. Figure 4 show the

Configurations of suggested Models on Arduino Hardware.

Figure 4: Configurations of suggested Models on Arduino Hardware
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The suggested models were developed for simulations and utilization modes. In simulations
modes, we use SIMULINK sources block to simulate the soils moistures sensors and ambient
lights sensors. The outputs of the algorithms could be view by use a displaying or scopes blocks.
Afterward the algorithms are running and verifying, we configured the models for Arduino

hardware, builds and deploying the models on to the hardware.
3. Results and discussion

Figure 5 show the graphic presentation on the IoT application depend on the real-times
detections. The reds dot in the graphs representation the intensities value repeatedly detects by the
soils moistures sensors, processing in the microcontroller, send through the internet and recording
by 10T application. A waters system connects to internets, and application was recording the soil
moistures values in a real time manners. Two kinds of notification send to smartphones user
include notifications is the messages if the devices are turn ON and performs the watering
functions, and if the tools have finish perform the watering functions, the devices are turn OFF

and systems sent the second notifications to user’s smartphones over the application.

Moisture Monitoring
75
Moisture (%): 49
July 92024
Moisture (%) 30 1:08:30 GMT

12:50 12:55 1:00 1:10

Time

Figure 5: applications graphs monitoring the soils moistures

This article is an open access article distributed under 255

the terms and conditions of the Creative Commons Attribution-
NonCommercial 4.0 International (CC BY-NC 4.0 license)

(

hi

ttp://creativecommons.org/licenses/by-nc/4.0/).



http://creativecommons.org/licenses/by-nc/4.0/

M M Hameed Bas ] Sci 42(2) (2024)248-261

The test is achieved to find out whether the systems work correctly or not. Test also conducts by
use the blacks’ boxes test methods. The tests is carry out in the three part include the devices test
to tests the functions of every component, test relate to the monitor of soils moistures over the
application, and test about the notifications over application concerning the data about the devices
if it’s triggered or deactivate. The watering devices contain of the soils moistures sensors, D1
microcontrollers, relays, solenoids valves and watering pipes. The parameters for these tests are
depending on detections result from the soils moistures sensors. In this paper, the reference of soils
moistures is preferred and sets in the values among 40% - 45 %. if the sensors detect the soils
moistures levels is among 40% to 45% then the soils are in a dry level. If the soils is dry, it mean
the plant needs waters, thus the relays stated ON and trigger the solenoids valves to open the

watering pipes to drains the waters to the plant. The testing result is illustrated Table. 1

Table 1: Functionalities testing of the watering device

No. Soil moistures Wemos D1 Relays Solenoid Watering | Test result
detection values valve pipes
1 40% - 45% ON ON Open Enable Succeeded
drain water
2 More than 45% ON OFF Closed Disable succeeded
drain water

Figure 6 and Figure 7 shows the readings of temperatures and humidity values on hour’s basis to
check the values which mostly considered for numerous application examples greenhouse due to
certain crop needs fewer values and some needs more. The comparative of the measured and actual

temperature is illustrated as well.
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Measured Temp.Co

Actual Temp. Co

Figure 6: Temperature against Time

Table 2 shows the comparison of current studies with the suggested system. In the current system,
authors consider old processors/controllers with smaller storage memories, lack of techniques
usage, smaller sensors number and appropriate to fewer application. In the suggested system, new
idea of loT was considered, different sensor and representations of result in numerical and

statement case.

Humidity

Measured Humidity%o
Actual Humidity %o

0:0 4:0 8:0 12:0 16:0 20:0

Time

Figure 7: Humidity against Time
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Table 2: Comparison between Current and Suggested Systems

Parameters Current approaches Suggested system
Technology | [17]1 IoT (2020) IoT, MATLAB. SIMULINK
Web App, [11]1 less secure (2021) More secure
security
Accessibility | [12] only user can access (2022 All could be access
Processors [151 RF24L01 (2022) Arduino Mega 2560, Arduino

Mega ADK
Sensors [201 Moisture, Humidity. Humidity, Temperature,
Temperature (2024) wireless sensor network, soils
moistures sensors, , relays,
solenoids valves, IR

4. Conclusions

The concepts of 10Ts techniques use to connects device for collects data about the plant’s
requirements. Developments in agricultures for rural and urban area are rise in current decade with
the advantage of digital technologies. The servers base web application is developed which is free
anywhere and anytime if the systems has connected with internets. These systems will improve
the resource in plants areas. The connection costs are bearable compare to larger instrument.
Completely these suggested systems solve main issue of the agricultures fields. The automated
water systems integrate with loTs platform can achieve the function of watering the plants
rendering to the purposes of the researches. In this paper, we set the primary values of the soil’s
moistures in ranges of 40% - 45%. The tests result of the 10T soils moistures monitor depend on
the experiments scenarios, calculate the averages final values of soils moistures is 78,2%. This
mean that, in one cycles of watering, the devices can perform the processing of moisturize the soils

with averaged increase calculate 45,8%.
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