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Abstract 
The efforts and projects of countries around the sector are coming to-
gether with the intention of growing the productivity of agriculture and 
productivity rates by combining numerous new technologies to enhance 
and develop the tactics utilized in agriculture. The top priority that re-
quires attention is improving irrigation efficiency in agriculture, because 
of its unparalleled importance in maintaining sustainable agricultural 
production. This study suggests a novel approach to lower the amount 
of water used for soil irrigation, i.e., preserve water and manage water 
resources as well, which has the potential to effectively increase agricul-
tural sustainability and ensure food security. In fact, the study embraces 
the concept of ‘Smart Agricultural’ and the integration of advancing 
agricultural technologies. Genuinely, the proposed system is built on 
embedded cutting-edge tools; including the ‘Internet of Things’ (IoT) 
and the ‘Micro-Controller Unit’ (MCU). It is worth mentioning that the 
working mechanism of the aforesaid developed system, which operates 
automatically through the embedded MCU or remotely via IoT, is based 
on the idea that the sprinklers activate when the water level falls below 
(5) cm meanwhile is cut off when it surpasses (25.0) cm. additionally, 
the developed system can determine and approve whether the net-
worked devices, IoT components, and MCU can function properly. 

Keywords: Smart Agriculture, Smart irrigation System, Internet of 
Things (IoT), Micro-Controller Unit (MCU), Water Security, Water 
conservation. 

INTRODUCTION  

The growing worldwide population and water scarcity, according to (Pathmudi, et al., 2023), make 
water management in agriculture a crucial concern. Although they have been around for a while, 
traditional irrigation methods are frequently wasteful and inefficient. in the same vein, (Vadivu, et 
al. 2023) indicated that crop irrigation can be done more effectively and efficiently using smart irri-
gation systems, which make use of the newest technological advancements. This literature review's 
objective is to investigate the body of knowledge regarding intelligent irrigation systems and how 
they affect the agriculture industry. The significance of water management in agriculture is covered 
in the introduction of the review. From there, topics include the creation of smart irrigation meth-
ods, their elements, advantages, and effects on the atmosphere and the farming industry. In addition 
to being one of the most important resources for producing food, agriculture contributes significant-
ly to the Gross Domestic Product, which powers any country's economy. However, there are a 

https://crossmark.crossref.org/dialog/?doi=10.54172/9f44gj91&amp;domain=pdf&amp;date_stamp=2008-08-14
https://doi.org/10.54172/9f44gj91
http://creativecommons.org/licenses/by-nc/4.0/


Al-Mukhtar Journal of Basic Sciences 22 (3): 166-182, 2024                                                                 page    167 of   17  
 
number of problems with traditional agricultural practices, including significant water waste during 
field irrigation, reliance on non-renewable energy sources, and resource constraints in terms of 
time, money, and labor. Today, everything is smart, thus for the country to prosper, the agriculture 
industry needs to be developed strategically (Kumar, Kumar & Sharma, 2017). 

In the same manner, (Vadivu, et al. 2023) said: “The agricultural sector plays a significant role in 
the economy of many countries, and irrigation is a critical component of successful agriculture. 
However, traditional irrigation methods can be time-consuming and labor-intensive, and often re-
sult in the over or under-watering of crops, which can negatively impact crop yields. To overcome 
these challenges, smart irrigation systems have been developed to assist farmers in managing their 
crops and increasing their yield” (Vadivu, et al., 2023: p. 196).  

In compliance with (Cui,. 2021), a smart irrigation system is composed of numerous components, 
such as sensors, controllers, communication gadgets, and client interfacing. Soil dampness sensors 
are among the foremost vital components of clever water system frameworks. These sensors evalu-
ate the dampness level of the soil and offer information that helps in deciding how much water the 
plants require. Sensors for sun oriented radiation, temperature, and stickiness are additional compo-
nents that may be consolidated into brilliantly water system frameworks. Pursuant to (Barriga, et 
al., 2022), the controller, which modifies the system in response to data collected by the sensors, is 
another important component of smart watering systems. Data from sensors, controllers, and user 
interfaces are transmitted over wireless networks or cellular devices. The user interface is the com-
ponent of the system that enables users to view, interact with, and change system settings as need-
ed. Water, with accordance to (Chamara, et al., 2022) is a resource that crops require to flourish, 
and managing water resources well is key to getting the best crop yields. More food must be pro-
duced with less water due to the world's expanding population. As reported by (Fernando, et al., 
2017), According to the Food and Agriculture Organization (FAO), agriculture consumes around 
70% of all water consumed globally, and this figure is expected to rise as the world's population 
grows. As a result, agriculture's efficient use of water is critical to guaranteeing food security and 
meeting the rising population's food needs. 

Besides, food security is highly reliant on agricultural activity to drive the world economy. Howev-
er, this activity is in great danger due to climatic changes and improper use of irrigation techniques. 
Consequently, the lives of numerous individuals worldwide are in jeopardy. In light, this paper pro-
poses a smart irrigation system based on the integration of new technologies.  

Actually, compared to conventional irrigation systems, smart irrigation systems provide a more ef-
fective and efficient means of irrigating crops. In order to maximize irrigation schedules, these sys-
tems gather and analyze data from a variety of sensors using cutting-edge technologies, including 
the Internet of Things. Increased agricultural yields, lower labor costs, less water waste, and better 
water efficiency are just a few advantages of using smart irrigation systems. Preserving water sup-
plies through The deployment of smart irrigation systems will improve crop quality, benefiting the 
agricultural business. As a result, smart irrigation systems have the potential to revolutionize how 
we irrigate crops and provide food security for the expanding global population (Junior, et al., 2023; 
Delpiazzo, et al., 2023).  

The development of smart irrigation systems, as emphasized by (Zamani, et al., 2022; Mahbub, et 
al., 2021), has been fueled by technological advancements, mainly in the field of IoT (Internet of 
Things). Data from a range of sensors can be gathered and analyzed by IoT-based systems to opti-
mize irrigation systems. Soil-based and weather-based smart irrigation systems are the two main 
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categories. Weather-based systems employ weather forecasts to change irrigation schedules, where-
as soil-based systems use soil moisture sensors to determine when and how much water to use. 

Smart irrigation systems offer numerous benefits over traditional irrigation systems, including re-
duced labor costs, decreased water waste, and increased agricultural output. They consume less wa-
ter as well. Smart irrigation systems use less water by only delivering water when needed since they 
have sensors that detect the soil's moisture content. Agricultural harvests are also increased when 
plants obtain the proper sum of water for growth (Ashlock, 2022).  

(Zamani, et al., 2022; Mahbub, et al., 2021) announced that Smart Irrigation Systems (SIS) can save 
labor expenses because they require less maintenance and monitoring than traditional systems. In-
telligent irrigation systems have the ability to benefit both the environment and the agricultural 
economy. Smart irrigation systems can assist conserve water resources by decreasing water wast-
age, which is especially important in places with limited water supplies. Furthermore, (Chinasho et 
al., 2023) noted that by reducing the amount of nutrients and chemicals that leak from the soil, 
smart irrigation systems can reduce the requirement for fertilizers and pesticides since they allow 
for precise water distribution. Into the bargain, (Sangaiah, et al., 2023) pronounced that water 
sources like rivers and lakes may be maintained clean by doing this. The agriculture industry can 
increase crop yields with the usage of smart irrigation systems, which is significant for assembly the 
food requirements of the assembling population. 

Intelligent irrigation systems, as emphasized by (Katimbo, et al. 2023), can improve crop quality by 
providing the appropriate quantity of water and nutrients, which can consequence in food that tastes 
better and is higher in nutrients. This can also raise the quality of the food produced. Higher farm 
earnings and a more sustainable agriculture sector overall could arise from this.  

In this paper, the significance of simulation tools within the context of smart irrigation systems is 
investigated. It also explored their role in dataset generation, model testing, and validation. As re-
sulting the paper provides a description of a proposed model for simulating a smart irrigation man-
agement system using the most recent release of Cisco Packet Tracer. The simulation setup allows 
for the activation of devices based on certain conditions. It also suggests future uses for the simula-
tion model, such as testing and evaluating a range of agricultural applications. Numerous research 
works address the advantages of intelligent irrigation systems. These systems optimize water utili-
zation in agriculture through the use of sensors and Internet of Things technology, improving crop 
quality and quantity. In order to increase irrigation efficiency in smart agriculture, (Gamal, et al. 
2023) conducted a review of intelligent irrigation control and monitoring systems. The scheduling 
and control of irrigation through monitoring techniques have been the foundation of this study. Ad-
ditionally, a discussion about prospective pathways for future research based on study gaps has 
been scheduled. It is suggested in this context that open fields be investigated in conjunction with a 
discrete forecasting control system that uses a combination of soil-based, weather-based, and plant-
based monitoring techniques. Open-area agricultural irrigation systems, as opposed to environmen-
tally controlled agriculture research, have unknowns that must be investigated. (Gamal et al. 2023) 
stated that future research would focus on the development of process dynamics approaches for ir-
rigation systems, as well as the implications of intelligent management and monitoring tactics on 
irrigation output in open field agricultural systems. In order to address the issues surrounding the 
design and construction of an Internet of Things (IoT) - based autonomous irrigation system that 
will greatly reduce the amount of time and money farmers must spend; (Kumar et al,. 2023) con-
ducted a study. There will be less human interaction in the fields. Soil moisture sensors monitor 
variations in soil moisture, and Internet of Things technology is used to automate irrigation. Be-
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cause it is so affordable, the suggested technique is best suited for developing nations. The sensor 
identifies and notifies the node MCU, which turns on the motor, based on the moisture content of 
the soil. The motor turns off by itself when the plants get enough water. Through his mobile device, 
the user will receive an alert on the moisture satisfied of the soil. Kumar and colleagues (2023) con-
cluded that their campus has adopted the suggested smart irrigation system, which uses less water 
and energy. In the same vein, and in order to avoid wasting water resources, (Das et al., 2023) car-
ried out a study with the goal of automating the entire irrigation system in terms of the crop's water 
requirements by monitoring the soil's moisture content and climate.  

The article also discusses how IoT technology allows for remote control of the irrigation system 
from home. As a result, the system will offer easy access to it and shield the farmer from intense 
heat and cold. In fact, Das, et al’s study sought to improve a Smart Irrigation System using IoT (In-
ternet of Things) technology. According to Das et al., agriculture is one of the most essential re-
sources for producing food and, because it contributes to GDP, is essential to maintaining the stabil-
ity of any country's economy. However, there are a number of problems with traditional agricultural 
practices, including significant water waste during field irrigation and reliance on non-renewable 
resources like petroleum coal, time, money, and human resources, among others. With the rising 
need for non-renewable energy sources, automation, and digitization, SMART agriculture is seen as 
the nation's most promising industry for food production (ibid).  

 In order to avoid wasting water resources, Kumar, (Kumar, and Sharma's, 2017) study focused on 
creating a Smart Irrigation System using IoT technology. The goal was to automate the entire irriga-
tion system and provide crops with the necessary amount of water by monitoring soil moisture and 
climate conditions. According to Kumar, Kumar, and Sharma, farmers will benefit greatly from the 
new irrigation system as well. It will get easier and more pleasant to irrigate distant areas from 
home. Furthermore, it will reduce the farmer's time traveling to and from the field in addition to 
shielding them from the intense heat and cold. 

MATERIALS AND METHODS 

Simulation Framework: Packet Tracer 7.3, a Cisco Systems tool, is used for modeling smart irriga-
tion systems. It supports network creation, configuration, and troubleshooting. Its user-friendly in-
terface encourages users to learn its functionalities using help documents. It offers a virtual lab for 
network building practice, network visualization, and cabling skills enhancement. It also ropes IoT 
device integration for creating smart home networks (Official Packet Tracer Tutorials, 2024). The 
services provided by the current design include managing the water supply, monitoring field condi-
tions, and making necessary decisions for the virtual agricultural field based on data analysis. The 
system allows for manual and remote operation via tablet/PC or Smartphone, potentially improving 
water usage and energy savings. It outlines the steps taken to design and implement the smart irri-
gation management simulation model. These steps include the selection of smart devices (sensors 
and actuators), configuration of the microcontroller MCU, gateway, interconnecting devices, and 
the development of the web interface. 

Network Topology: Figure 1 depicts the system design, which consists of three levels. Misra 
(2021) distinguishes three layers: sensing and actuating, distant processing and service, and applica-
tion. The functionalities of the various levels of this system are as follows: 
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Figure (1). The system design consists three layers 

At the sensing and actuating level: various sensor nodes are arranged in the field to measure soil 
moisture and water levels. Actuators, such as lawn sprinklers and solenoid valves, are installed at 
this level. Wi-Fi communication modules are used for data collection and irrigation activation as 
needed. 

Processing and Service Layer: Serves as an intermediary, storing and providing access to pro-
cessed data for future use and remote access by authorized users. 

Application Layer: Allows operators to display and control irrigation through cell phones, and an 
IoT monitor application. 

 The interconnection of these devices is facilitated by an application programming interface (API), 
a computing interface that outlines interactions between many software mediators. It provides a 
platform for the devices to operate and integrates them, fetching information through the cloud 
(WAN) (Official Packet Tracer Tutorials, 2024). The APIs employed in our work are designed to 
enhance the functionality of the devices. 

The figure 1 illustrates a system consisting of IoT components and interconnecting devices, all con-
nected to the internet.  A smartphone is employed for real-time monitoring of field devices. Wire-
less devices, such as a Home Gateway and IoT devices equipped with wireless modules, are utilized 
to implement the Wireless Sensor Network (WSN). Table (1) below includes IoT components that 
are utilized in the proposed network. 

These components of IoT can be managed remotely through the Registration Server. Sensors or ac-
tuators are registered with the Home Gateway, which provides wireless connectivity. By connecting 
to the Home Gateway using a web browser application on a PC, devices can be controlled locally. 
For remote monitoring, configuration, or programming, devices could be connected to a remote IoE 
Registration Server located on a server. The IoT Registration Service is activated by default via the 
Services tab on the IoE page of the server device. 
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Table (1).  IoT's components used in WSN 

Component Use 
Humidity Monitor Checks environment values to find the humidity. 

Registration Server Compatible. 
Water Sensor Senses water level in the soil 
Temperature Monitor Detects and displays the temperature 

Displays result in a registration server. 
Water Level Monitor Water level detection 

Registration Server Compatible 
Lawn Sprinkler Raises the water level 

Registration Server Compatible 
Solar Panel Detects and views the amount of power being generated. 
Wind Turbine Generates electric power 
Battery Shows the percentage of charge left in the battery 

Registration Server Compatible 
DLC100 Home Gateway Enables wireless interconnecting, 

Allows end users to monitor, protect and manage their homes using 
a smartphone, tablet or PC. 

Microcontroller (MCU-PT) Connects and controls things such as sensors and actuators 
Motor Increase or decrease the power controls the engine speed. 

 Operation of IoT Devices using MCU: The Microcontroller Unit (MCU) is a board used for in-
terconnecting smart things like sensors and actuators. It provides a programming environment to 
manage the things connected to it. This is crucial for the operation of the hardware as shown in 
Fig.2. The primary function of this MCU is to activate the system, specify actions, display the water 
level on the LCD, activate sprinklers, and support detection to achieve specific goals.  

The programming for IoT devices, including the water level monitor and lawn sprinklers, was done 
by Integrated Development Environments (IDEs) specific to each device. Writing code and upload-
ing it to the board were straightforward tasks. 

 

Figure (2). Integrated Development Environments 
RESULTS  

The proposed architecture on which the simulation is applied, stands for an agricultural field that is 
divided into subfields as seen in (Figure 3) 
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Figure (3). An agricultural field that is divided into subfields 

The IoT irrigation method is reasonably segmented into three zones: the agricultural field sensors 
and actuators, Internet service provider servers’ central office server and IoT Registration Server, 
and end-user devices, as illustrated in Figure 4. Upper-side sprinklers, water level monitor, humidi-
ty monitor, temperature monitor and solar panel are wirelessly connected to the home gateway. 
The home gateway uses a DSL connection to send data to the cloud. This data is stored on servers 
and can be accessed by end-user devices via cell towers and wireless networks. The home gate-
way's internet settings include the wireless Service Set Identifier (SSID) and password. All wireless 
devices utilize the same SSID, password, and DHCP default settings. 

 
Figure (4). An agricultural field sensors and actuators, Internet service provider servers’ central office server and IoT 

Registration Server, and end-user devices. 
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IoT devices are remotely connected to the IoT registering server. This connection allows operators 
to check the position of the IoT devices from an IoT browser site as shows in (Figure 5). 

Figure (5). Checking the status interface of the IoT devices 

For setting irrigation water level rules, the researchers used Python programming. Figure 6 shows 
the flawed chart of irrigation water level processing. This processing is includes 4 steps as follow-
ing: 

Initially, the sensors detect their particular parameters based on pre-set conditions.  
The sensed values which are analog such as water Level (A0) are then digitized (x). 
The current analog water level A0 from sensor, which gives values from 0 to 255, which will be 
mapped to 0 to 20 cm using the Interpolation formula (where X means original water level): 

𝑥𝑥 = 0 +
(𝐴𝐴0 − 0) ∗ (20 − 0)

(255 − 0)
 

𝑥𝑥 =
20 ∗ 𝐴𝐴0

255
 

These formatted values are subsequently supplied to the actuators. The actuators are triggered based 
on the input received, adhering to predefined situations, as depicted in Figure 4 below. In an irriga-
tion system, the sprinklers are activated once the water level falls below 5 cm and turn off when the 
water level exceeds 25.0 cm.  

The homepage shows a list of smart gadgets, displays their status, and allows for remote interaction 
with them. Logical interactions between smart devices can be set up while connected to the main 
IoT portal. These interactions are based on predetermined conditions, such as activating the sprin-
kler when the water level in a specific region drops, or lowering the water level in the tank that 
powers the solenoid valve, as seen in figure 7 below. 
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Figure (6). Flaw chart of the flaw chart of irrigation water level processing 
 

 
Figure (7). The rules base interface for water level in the tank 
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Network Interconnection: The network Gateway serves as a central hub for all devices within the 
system, establishing wireless network links. It enables the interconnection between a Local Area 
Network (LAN) and a Wide Area Network (WAN), using a DSL modem. This is the point of con-
vergence for all devices and Internet of Things (IoT) components as indicated. In this configuration, 
a single Home Network Gateway was set up. The assigned IPv4 address is 192.168.25.1, which is 
typically the default IP address for the home gateway, and the subnet mask is set to 255.255.255.0. 
The authentication process is stopped while the Service Set Identifier (SSID) is renamed to “Farm-
Gateway”, aligning with the server's username as depicted in (Figure 8). 
 

 

Figure (8). The Farm gateway interface 

In this project, all IoT devices are connected to the home gateway with the server-generated 
username and password.  The IoT server is given a static IP address that remains consistent, remov-
ing the need to reconfigure devices with new IoT server IP addresses, as shown in figure 9. It offers 
DHCP services, IoT, and DNS functionality. These features enhance the IoT simulation's backend 
intelligence and make it easier to host the IoT webpage, from which end users may connect and in-
teract with the smart irrigation system. The DNS service transforms the IoT homepage URL into 
the IoT server IP address. 

 

Figure (9). DHCP, IoT and DNS services interface 
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IoT is also used in smart irrigation systems which can enhance agricultural productivity while con-
serving water resources. By leveraging data-driven perceptions, these systems contribute to sustain-
able and efficient farming practices. Smart irrigation management systems use wireless sensor net-
works (WSN) and the Internet of Things (IoT) to optimize water use efficiency in the agricultural 
sector (Difallah, 2018; Misra, 2021). The systems rely on sensors to provide simultaneous infor-
mation on environmental situations such as temperature and soil moisture levels, allowing for the 
optimization of irrigation schedules and well-organized use of water resources.  The integration of 
wireless sensor networks (WSN) and the Internet of Things (IoT) can address these challenges by 
providing continuous real-time information on soil moisture, temperature, weather conditions, and 
other parameters to optimize irrigation schedules. This allows for efficient water use and can also 
reduce labor and energy costs for farmers. Moreover, it can help to prevent over-irrigation and wa-
ter waste and reduce the negative ecological impact of traditional irrigation on soil fertility and 
groundwater depletion. Additionally, these technologies can also help to enhance crop yield and the 
quality of crops grown (Khan, 2013). Simulation tools are essential for testing and evaluating sys-
tem performance during the development of smart home systems (Dogman, 2020). According to 
(Sadek, 2023), simulation tools like Cisco Packet Tracer can be used to test and assess a range of 
smart home applications, including energy management, health monitoring, and home security 
(Gwangwava, 2021) discusses an industrial use case for an IoT-based smart stimulant manufactur-
ing vegetable that was implemented using Cisco Packet Tracer. Notably, simulation tools have 
emerged as valuable assets in this domain. They allow researchers to create synthetic environments 
for testing and assessing a wide range of smart home applications, including energy management, 
health monitoring, and home security.  Various implementations of smart irrigation systems are dis-
cussed, such as automated drip irrigation systems, remote monitoring systems, and intelligent irri-
gation management systems. 

Traditional irrigation practices face countless challenges such as water waste due to over-irrigation, 
lack of real-time monitoring and control of water usage, and inefficient water management. It is a 
labor-intensive (Khan, 2013). Furthermore, the data on soil moisture, weather conditions, and other 
factors relevant to irrigation can create more challenges. This can lead to lower crop yields and 
higher costs for farmers (Suba, 2015).   

In this paper, the significance of simulation tools within the context of smart irrigation systems is 
investigated. It also explored their role in dataset generation, model testing, and validation. As re-
sulting the paper provides a description of a proposed model for simulating a smart irrigation man-
agement system using the most recent release of Cisco Packet Tracer. The simulation setup allows 
for the activation of devices based on certain conditions. It also suggests future uses for the simula-
tion model, such as testing and evaluating a range of agricultural applications. 

DISCUSSION  

Figure 10 illustrates how Cisco Packet Tracer features move between real-time and simulation 
modes. The real-time mode enables the establishment of the underlying network, the connecting of 
IoT devices, and the construction of IoT backend logic. However, only the simulation mode allows 
for validation of the network communication layer between devices. This mode simulates packet 
traffic between nodes and devices to verify connection, routing protocols, and other network logic. 
It aids in the physical visualization and debugging of any network, such as configuring pings or 
more complicated packets between nodes. 
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Figure (10). Run real-time and simulation modes. 

 Network Echo Test : This examination is conducted to confirm if the interconnected devices and 
IoT components are part of the same WSN/internet, demonstrating their ability to interact. As per 
the above Network Echo Test, all IoT devices and other network elements are connected and work 
well. It is also possible to control the sprinklers and water valve locally through the digital and ana-
log ports using a microcontroller. The microcontroller is wired to the lower-side sensors, LCD and 
water Level sensor. The MCU sends an on or off command to the sprinklers, depending on the wa-
ter level. Additionally, it's probably to control the lower-side sprinklers locally through the digital 
ports, as illustrated in the figure below. 

 

Figure (11). The developed system for smart irrigation farm 

The developed simulation of the smart irrigation system has been tested and worked successfully. 
This system can be used now for real-time monitoring and control of the actuators, ensuring quality, 
safety, and efficiency. As a result, all devices within the system are monitored through a 

Irrigation Area using IoT 

Irrigation Area using 
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smartphone as IoT or MCU systems. Both developed systems show a significant outcome as seen in 
the following results:    

Water Level Monitoring: The sprinklers are activated when the water level falls below 5 cm and 
are turned off when the water level exceeds 25.0 cm. 

Renewable Power Energy System: This system is linked to the cloud through the home gateway. 
The solar panel converts sunlight, and the wind turbine converts wind energy into electricity. This 
electricity is stored in a battery connected to all devices. The end user can monitor the percentage of 
power. 

Water Level in Water Tank System: A water level sensor activates a motor that pumps water into 
the tank in an efficient way. As seen both developed systems have been worked efficiently. Howev-
er, regarding start time speed we have seen the MCU always starts first by few seconds before IoT. 

CONCLUSION 

The present study suggested a novel approach to lower the amount of water used for soil irrigation, 
i.e., preserve water and manage water resources as well, which has the potential to effectively in-
crease agricultural sustainability and ensure food security. In fact, the study embraces the concept 
of ‘Smart Agricultural’ and the integration of advancing agricultural technologies. In light of the 
foregoing, the study introduced a ‘Smart Irrigation System’ that was developed by the researchers. 
Genuinely, the proposed system is built on embedded cutting-edge technologies; including the ‘In-
ternet of Things’ (IoT) and the ‘Micro-Controller Unit’ (MCU). It is worth mentioning that the 
working mechanism of the aforesaid developed system, which operates automatically through the 
embedded MCU or remotely via IoT, is based on the idea that the sprinklers activate when the wa-
ter level falls below (5) cm meanwhile is cut off when it surpasses (25.0) cm. additionally, the de-
veloped system can determine and approve whether the networked devices, IoT components, and 
MCU can function properly. In conclusion, our research has effectively proven the establishment of 
a smart irrigation system using IoT technology. The technology is made to use less water, give 
corps the best irrigation possible, and enable remote operation and monitoring. Several sensors are 
used in the data collecting stage to get information on the water level. After processing this data, the 
system moves on to the control stage, where it makes the required adjustments, such as turning on 
and off pumps, to guarantee ideal irrigation. The user can monitor and control the machine remotely 
thanks to the remote operation stage. The system's ability to reduce water consumption and provide 
corps with adequate watering is demonstrated by the trial results. Because of the system's ability to 
use less water, irrigation will cost less overall. All things considered; the research's smart irrigation 
system has the ability to completely change how agriculture uses irrigation. The technology is eco-
nomical and effective, saving water and enabling the best possible irrigation. Furthermore, the sys-
tem may be conveniently and easily monitored and controlled thanks to the remote operation capa-
bility. Farmers, landscapers, and other industries that depend on irrigation stand to gain a great deal 
from this technology, which might ultimately lead to a more maintainable and effective usage of 
water resources.  

Duality of interest: There is no conflict of interest. 

Author contributions: A.B The authors developed the theoretical work, implemented the system, 
tested it, and followed the system rules to obtain the findings from simulations. C author performed 
the writing and structure of the manuscript. 



Al-Mukhtar Journal of Basic Sciences 22 (3): 166-182, 2024                                                                 page    179 of   17  
 
Funding: No specific funding was received for this work. 

REFERENCES 

Ashlock, D. (2022). “Modeling Frameworks for Knowledge Engineering Approaches”. Journal of 
Computing and Natural Science, vol.2, no. (1), pp. 015-020, January 2022. 
DOI:10.53759/181X/JCNS202202003 . 

 
Barriga, J; Blanco-Cipollone, F; Trigo-Córdoba, E; García-Tejero, I; Clemente, P. (2022). “Crop-

water assessment in Citrus (Citrus sinensis L.) based on continuous measurements of leaf-
turgor pressure using machine learning and IoT”. Expert Systems with Applications, vol. 
209, p. 118255, Dec. 2022. DOI: 10.1016/j.eswa.2022.118255. 

 
Chamara, N; Islam, D; G.  Bai, G; Shi, Y; Ge, Y. (2022). “Ag-IoT for crop and environment moni-

toring: Past, present, and future”. Agricultural Systems, vol. 203, p. 103497, Dec. 2022. 
DOI: 10.1016/j.agsy.2022.103497. Available online: 
https://www.sciencedirect.com/science/article/pii/S0308521X22001330 

 
Chinasho, A; Bedadi, B; Lemma, T; Tana, T; Hordofa, T; Elias, B. (2023). “Response of maize to 

irrigation and blended fertilizer levels for climate smart food production in Wolaita Zone, 
southern Ethiopia”. Journal of Agriculture and Food Research, vol. 12, p. 100551, Jun. 
2023. DOI: 10.1016/j.jafr.2023.100551 

 
Cui, X. (2021). “Cyber-Physical System (CPS) architecture for real-time water sustainability man-

agement in manufacturing industry”. Procedia CIRP, vol. 99, pp. 543–548, 2021. DOI: 
10.1016/j.procir.2021.03.074 

 
Das, S; Saha, S; Podder. (2023). “Arduino Based Smart Irrigation System”. International Research 

Journal of Modernization in Engineering Technology and Science: Vol-
ume:05/Issue:01/January-2023. Available online: 
https://www.researchgate.net/publication/367499767_ARDUINO_BASED_SMART_IRRI
GATION_SYSTEM 

 
Delpiazzo, E; Bosello, F; Dasgupta, S; Bagli, S; Broccoli, D; Mazzoli, P; Luzzi, V. (2023). “The 

economic value of a climate service for water irrigation. A case study for Castiglione Dis-
trict, Emilia-Romagna, Italy”. Climate Services, vol. 30, p. 100353, Apr. 2023. DOI: 
10.1016/j.cliser.2023.100353 

 
Dholu, M and Ghodinde, K. (2018). "Internet of Things (IoT) for Precision Agriculture Applica-

tion". the 2nd International Conference on Trends in Electronics and Informatics ICOEI, p. 
4. DOI:10.1109/ICOEI.2018.8553720 

 
Difallah, W; benahmed, K; Bounaama, F; Belkacem, D. (2018). "Intelligent Irrigation Management 

System". International Journal of Advanced Computer Science and Applications: 9(9). 
DOI:10.14569/IJACSA.2018.090954 

 
Dogman, A.m and Jewiley, M. (2020). "Design and Implement IoT Smart Home via Cisco Packet 

Tracer: Applications and Simulations".  Bright Star University - The Sixth International Con-

https://www.sciencedirect.com/science/article/pii/S0308521X22001330
https://www.researchgate.net/publication/367499767_ARDUINO_BASED_SMART_IRRIGATION_SYSTEM
https://www.researchgate.net/publication/367499767_ARDUINO_BASED_SMART_IRRIGATION_SYSTEM
http://dx.doi.org/10.1109/ICOEI.2018.8553720
http://dx.doi.org/10.14569/IJACSA.2018.090954


Al-Mukhtar Journal of Basic Sciences 22 (3): 166-182, 2024                                                                 page    180 of   17  
 

ference - Smart Cities and State of the Map - Libya. Available Online: 
https://media.sotm.bsu.edu.ly/Content/Papers/G2/G2_4.pdf (Accessed on: 20th, June, 2024). 

 
Fernando, E; Bandala, A; Gan Lim, L; Maglaya, A; Ledesma, N; Vicerra, R; Gonzaga, E. (2017). 

"Design of a fuzzy logic controller for a vent fan and growlight in a tomato growth cham-
ber”. Publisher: Institute of Electrical and Electronic Engineers (IEEE). 2017IEEE 9th Inter-
national Conference on Humanoid, Nanotechnology, Information Technology, Communica-
tion and Control, Environment and Management (HNICEM), Manila, Philippines, 2017, pp. 
1-5. 
DOI:  "https://doi.org/10.1109/HNICEM.2017.8269526"\t"_blank"10.1109/HNICEM.2017.
8269526 

 
Gamal, Y; Soltan, A.; Said, L.; Madian, H; Radwan, A. (2023). “Smart Irrigation Systems: Over-

view”. IEEE Access 2023, 4. Pp. 1-1. 10.1109. DOI:  
"http://dx.doi.org/10.1109/ACCESS.2023.3251655" \t "_blank"  
10.1109/ACCESS.2023.3251655  

 
Gautam, G., and Sen, B. (2015). "Design and Simulation of Wireless Sensor Network in NS2". In-

ternational Journal of Computer Applications:113(16):14-16. DOI:   
"http://dx.doi.org/10.5120/19910-2018" \t "_blank"  10.5120/19910-2018  

 
Gwangwava, N. and Mubvirwi, T. (2021). "Design and Simulation of IoT Systems Using the Cisco 

Packet Tracer". Advances in Internet of Things, 11, 59-76. 
DOI:    "https://doi.org/10.4236/ait.2021.112005" \t "_blank"  10.4236/ait.2021.112005 

 
Janitor, J., Jakab, F. and Kniewald, K. (2010). "Visual Learning Tools for Teaching/Learning Com-

puter Networks: Cisco Networking Academy and Packet Tracer". Sixth International Con-
ference on Networking & Services, Cancun, 7-13 March 2010, 351-355. Retrieved from: 
https://doi.org/10.1109/ICNS.2010.55 

 
Junior, A; da Silva, T; Andrade, S. (2023). “Smart IoT lysimetry system by weighing with automat-

ic cloud data storage”. Smart Agricultural Technology, vol. 4, p. 100177, Aug. 2023. DOI: 
10.1016/j.atech.2023.100177 

 
Katimbo, A; Rudnick, D; Zhang, J; Ge, Y; DeJonge, K; Franz, T; Shi, Y; Liang, W; Qiao, X; 

Heeren, D; Kabenge, I; Nakabuye, H; Duan, J. (2023). “Evaluation of artificial intelligence 
algorithms with sensor data assimilation in estimating crop evapotranspiration and crop wa-
ter stress index for irrigation water management”. Smart Agricultural Technology Journal, 
vol.  4, p. 100176, Aug. 2023. DOI:10.1016/j.atech.2023.100176    

 
Khan, R; Ali, I; Suryani, A; Ahmad , M; Zakarya, M. (2013). "Wireless Sensor Network Based Ir-

rigation Management System for Container Grown Crops in Pakistan". World Applied Sci-
ences Journal 24 (8): 1111-1118, 2013. 

 
Kumar, A; Kumar, A; Sharma, P. (2017). “Smart Irrigation System using IoT: SIS”. International 

Journal of Engineering Research and V6(06). DOI:   
"http://dx.doi.org/10.17577/IJERTV6IS060067"\t"_blank"  10.17577/IJERTV6IS060067   

 



Al-Mukhtar Journal of Basic Sciences 22 (3): 166-182, 2024                                                                 page    181 of   17  
 
Kumar, S; Nagaraju, G; Rohith, D; Vasudevarao, A. (2023). “Design and Development of Smart 

Irrigation System Using Internet of Things (IoT) - A Case Study”. Nature Environment and 
Pollution Technology Journal: 22(1):523-526. DOI:  
"http://dx.doi.org/10.46488/NEPT.2023.v22i01.052" \t "_blank"  
10.46488/NEPT.2023.v22i01.052  

 
Mahbub, M; Hossain, M; Gazi, S. (2021). “Cloud-Enabled IoT-based embedded system and soft-

ware for intelligent indoor lighting, ventilation, early-stage fire detection and prevention”. 
Computer Networks Journal:  vol.  184, p.  107673, Jan.  2021. DOI: 
10.1016/j.comnet.2020.107673 

 
Misra, S; Mukherjee, A; Roy, A. (2021). "Introduction to IoT". Cambridge University Press, 2021; 

ISBN, 110884295X, 9781108842952. 
 
Osita, K. (2022). "IOT Based Smart Greenhouse: Using Packet Tracer Software". Open Access Li-

brary Journal, (9), 1-13. DOI:    "https://doi.org/10.4236/oalib.1109535" \t "_blank"  
10.4236/oalib.1109535  

 
Pathmudi, V; Khatri, H; Kumar, S; Abdul-Qawy, A; Vyas, A. (2023). “A systematic review of IoT 

technologies and their constituents for smart and sustainable agriculture applications”. Sci-
entific African Journal: vol.  19, p.  e01577, Mar.  2023, DOI: 10.1016/j.sciaf.2023.e01577 

 
Raut, S.. and Motade, S. (2021). "IOT Based Smart Irrigation System using Cisco Packet Tracer". 

International Journal of Computer Sciences and Engineering: Vol. 9, Issue.2, February 
2021. DOI: https://doi.org/10.26438/ijcse/v9i2.1216. Available online at: 
ttps://www.ijcseonline.org/pub_paper/3-IJCSE-08461.pdf  

 
Roy, S; Misra, S; Raghuwanshi, N; Roy, A. (2017). "A Smart Irrigation Management System using 

WSNs". Indian patent granted on May 28, 2024 (Patent No. 539519) (Filed No. 
201731031610, on September 6, 2017). RAetrieved from: 
https://ipindiaservices.gov.in/publicsearch  

  
Sadek, R., & Khalifa, A. (2022). "IoT-Network Automation System Design and Implementation 

Simulation for Smart Home application". Journal of Communication Sciences and Infor-
mation Technology (JCSIT): VOLUME XX, 2022. Retrieved from: 
https://jcsit.journals.ekb.eg/article_328556_47c49a85b831b227ef60bdff8c8b6034.pdf  

 
Sangaiah, A; Rezaei, S; Javadpour, A; Zhang, W. (2023). “Explainable AI in big data intelligence 

of community detection for digitalization e-healthcare services”. Applied Soft Computing, 
vol. 136, p. 110119, Mar. 2023. DOI:10.1016/j.asoc.2023.110119   

 
Sinaga, D; Tampubolon, G; Ndruru, I. (2024). "Implementation of a Smart Home Based on Internet 

of Things using CISCO Packet Tracer". Journal Of Computer Networks, Architecture and 
High-Performance Computing: Vol. 6 (1).  DOI: 
https://doi.org/10.47709/cnahpc.v6i1.3518"10.47709/cnahpc.v6i1.3518  . 

 
Vadivu, S; Reddy, P; Rane, K; Kumar, N; Karthikayen, A; Behare, N. (2023). “An IoT-Based Sys-

tem for Managing and Monitoring Smart Irrigation through Mobile Integration”. Journal of 

https://ipindiaservices.gov.in/publicsearch
https://jcsit.journals.ekb.eg/article_328556_47c49a85b831b227ef60bdff8c8b6034.pdf
https://doi.org/10.47709/cnahpc.v6i1.3518%2210.47709/cnahpc.v6i1.3518


Al-Mukhtar Journal of Basic Sciences 22 (3): 166-182, 2024                                                                 page    182 of   17  
 

Machine and Computing 3(3). DOI: 
http://dx.doi.org/10.53759/7669/jmc202303018"\t"blank"10.53759/7669/jmc202303018   

 
Varsha, T; Shrihari; Nagaraja, G.S. (2023). "IoT based a Smart Home Automation System Using 

Packet Tracer". International Journal for Research in Applied Science  &  Engineering Tech-
nology (IJRASET): Volume 11, (1), page. 7. 
DOI:    https://doi.org/10.22214/ijraset.2023.48514. 

 
Zamani, A; Anand, L; Rane, K; Prabhu,P; Buttar,A; Pallathadka,H; Raghuvanshi,A; Dugbakie, B. 

(2022). “Performance of Machine Learning and Image Processing in Plant Leaf Disease De-
tection”. Journal of Food Quality: Volume 2022, Article ID 1598796, 7 pages. Available 
Online: https://doi.org/10.1155/2022/1598796 

 

 

 

 

 
 
 
 

http://dx.doi.org/10.53759/7669/jmc202303018%22/t%22blank%2210.53759/7669/jmc202303018
https://doi.org/10.1155/2022/1598796

