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 Agriculture, the foundation of human civilization, has relied on manual 

practices in the face of unpredictable weather for millennia. The 

contemporary era, however, witnesses the transformative potential of the 

Internet of things (IoT) in agriculture. This paper introduces an innovative 

IoT-driven smart agriculture system empowered by Arduino technology, 

making a significant contribution to the field. It integrates key components: a 

temperature sensor, a soil moisture sensor, a light-dependent resistor, a water 

pump, and a Wi-Fi module. The system vigilantly monitors vital 

environmental parameters: temperature, light intensity, and soil moisture 

levels. Upon surpassing 30°C, an automatic cooling fan alleviates heat 

stress, while sub-300CD light levels trigger light-emitting diode lighting for 

optimal growth. Real-time soil moisture data is relayed to the “Blynk” 

mobile app. Temperature thresholds align with specific crops, and users can 

manage the water pump via Blynk when manual intervention is required. 

This work advances agricultural practices, optimizing water management by 

crop type. Through precise coordination of soil moisture, temperature, and 

light intensity, the system enhances productivity while conserving water 

resources and maintaining fertilizer balance. 
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1. INTRODUCTION 

The world’s population is experiencing rapid growth, leading to substantial challenges in meeting 

basic human needs. Among these essential needs, nutrition stands at the forefront. Conventional agricultural 

methods, while admirable, face significant constraints in coping with the surging demand for food driven by 

population expansion. Fortunately, the synergy of technological progress offers a promising pathway to amplify 

agricultural production and efficiency by seamlessly integrating innovative agricultural techniques with cutting-

edge smart electronics technologies. This paper presents an internet of things (IoT)-based smart agriculture 

monitoring project built upon Arduino, with a primary objective of bolstering food safety and security. 

The concept of smart farming, originally rooted in software engineering and computer sciences, has 

expanded into the realm of ubiquitous computing. This evolution results from the amalgamation of computer 

technology and data transmission into the agricultural domain. It involves the embedding of computer 

https://creativecommons.org/licenses/by-sa/4.0/
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elements into physical objects, thereby connecting them to the internet. This interconnectedness, facilitated 

by sensors deployed in agriculture, paves the way for the adoption of smart farming tools. Sensors, equipped 

with electro-technical systems, measure diverse physical parameters related to agriculture within the 

surrounding environment and translate them into readable signals. These parameters encompass temperature, 

humidity, light, pressure, noise levels, presence or absence of specific objects, mechanical stresses, speed, 

directions, and object size [1]. The internet of things (IoT) is the enabling force behind the networked 

interconnection of these physical devices. Each device, equipped with unique identification codes, forms 

connections with computer devices, digital and mechanical machines, individuals, and even livestock, all 

without requiring human intervention. The IoT represents an advanced system that leverages data analysis, 

organization, big data, and human creativity to establish comprehensive management. It extends the influence 

of the Internet beyond traditional computing devices and smartphones. The future of agriculture hinges on 

harmonizing technology with traditional practices to boost productivity and cultivate interest among farmers. 

Intelligent agriculture techniques play a pivotal role in minimizing waste and expanding agricultural capacity. 

It embodies a high-tech approach to mass production and capital-intensive cultivation, promoting 

sustainability. This technology enables farmers to globally monitor conditions through sensors and automate 

critical processes, particularly irrigation. In essence, it signifies the infusion of information and communication 

technology into agriculture [2]. 

This paper provides a significant contribution by undertaking a comprehensive exploration of various 

components, such as temperature sensors, soil moisture sensors, light-dependent resistor (LDR) sensors, water 

level detectors/sensors, direct current (DC) motors, global system for mobile communications/general packet 

radio service (GSM/GPRS) modules, and Arduino. This research addresses the critical need for high-capacity 

and cost-effective agricultural solutions through carefully selecting sensors and Arduino, evaluating of the 

existing design, and exploration of optimal sensor integration. Within the framework of smart farming, a 

blend of software applications, communication systems, data analytics solutions, and hardware and software 

systems like agricultural sticks, temperature sensors, and soil moisture sensors can be harnessed to elevate 

agricultural practices. The Arduino integrated development environment (IDE) serves as the software 

application responsible for data collection and visualization on the Arduino board. This application 

establishes a communication system between the sensors and the end user, providing valuable real-time 

notifications. 

The main contribution of this article can be summarized as follows. This article are i) presenting 

comprehensive exploration and integration of essential components such as temperature sensors, soil 

moisture sensors, LDR sensors, water level detectors/sensors, DC motors, GSM/GPRS modules, and 

Arduino; ii) addressing the critical need for scalable and cost-effective agricultural solutions by carefully 

selecting sensors and Arduino technology, evaluating existing designs, and optimizing sensor integration;  

iii) bridging the gap between technological advancements and practical needs of farmers, enhancing food 

security and safety through real-time monitoring and responsive action; and iv) demonstrating the 

transformative potential of IoT-driven smart agriculture in addressing the challenges of food security and 

safety in the 21st century. 

The remainder of this paper is structured as follows: section 2 examines related works, offering an 

overview of existing research in the field. Section 3 outlines the research method employed in the study. 

Continuing to section 4, we present a detailed account of the obtained results and engage in subsequent 

discussions. In section 5, we delve into an in-depth analysis of the findings, illuminating their significance 

and implications. Finally, in section 6, we encapsulate the study’s key takeaways and outline potential 

directions for future research. 

 

 

2. RELATED WORK 

This section offers a comprehensive overview of previous research conducted in the field of smart 

agriculture and IoT-based monitoring systems, highlighting various studies and their contributions. It delves 

into the methodologies and findings of prior work, providing valuable context for the present study. 

In their seminal work, Bhanu et al. [3] introduced a project that integrated a processor, the 

integrated circuit S8817BS (IC-S8817BS), and a wireless transceiver module employing the ZigBee protocol. 

The system employed sensors to monitor environmental parameters like water levels, humidity, and 

temperature. Updates on field conditions were communicated to farmers through mobile text messages and 

emails [4], [5]. The system adeptly managed sensor node failures while emphasizing energy efficiency, 

leveraging the limited communication range of ZigBee technology. Rajalakshmi and Mahalakshmi [6] 

presented a method for evaluating the use of wireless sensor networks for irrigation automation. Data 

collected by sensors, encompassing temperature, humidity, and moisture, were wirelessly transmitted to a 

web server. Automated irrigation was triggered when sensor readings fell below predefined thresholds. 
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Regular field condition updates were provided to farmers. Additionally, the study explored the automation of 

light intensity control in greenhouses. However, the prediction of crop water requirements proved ineffective 

in this context [7]–[9]. The IoT-based intelligent agriculture field monitoring system proposed an economical 

solution employing low-cost sensors and simple circuits to automate water flow control [10]. The system 

considered humidity and temperature levels, displayed on a liquid crystal display (LCD) screen for user 

observation. It aimed to maintain an optimal soil moisture level and provide irrigation as needed. The 

construction of this system relied on the Arduino Uno [11]. Khudhair et al. [12] introduced a system where 

local nodes communicated with a centralized node through wireless communication. The centralized node 

was linked to a cloud server collecting data from the local nodes. This approach enabled farmers to access 

real-time temperature information using a stick device. 

Nayyar and Puri [13] and John et al. [14] respectively presented their findings on an IoT-based 

smart stick for real-time monitoring of various agricultural parameters and soil moisture data. The 

agricultural IoT stick introduced a plug-and-play concept, allowing farmers to swiftly implement a smart 

monitoring system by placing the stick in the field and receiving live data feeds on smart devices such as 

tablets and smartphones. Data generated by sensors could be easily analyzed and processed by agricultural 

personnel, even in remote areas, leveraging cloud computing technologies [15], [16]. Another study explored 

the use of a wireless sensor network to track soil moisture levels, temperature, and humidity [17]. The data 

were transmitted to the system, and a sleep-wake plan was implemented to optimize node capacity. The 

system in this paper also included node clustering and utilized a graphical user interface (GUI) in MATLAB 

software for data handling. Abhiram et al. [18] proposed an advanced IoT-based solution for monitoring 

ground and air conditions to enhance crop growth. They developed a device capable of controlling 

temperature, humidity, and soil moisture using the node microcontroller unit (NodeMCU) and various 

sensors. The system dispatched field environment notifications to farmers’ phones via Wi-Fi in the form of 

short message service (SMS) messages. Upendra et al. [19] underscored the need for advanced agricultural 

technologies in India to enhance crop yield and bridge the gap between traditional practices and modern 

advancements. Challenges include climate variability and lack of information. Technologies like smart 

farming and big data analytics offer solutions, but there’s a gap between farmers and technology. User-

friendly agro-advisory systems and ongoing research are essential to optimize crop yield and reduce expenses 

for farmers. Alotaibi et al. [20] introduced a microcontroller-based vertical farming automation system 

designed to conserve power and water in urban agriculture. By employing precise irrigation controlled by soil 

moisture levels and energy-efficient lighting, the system maximizes space through vertical farming. This 

innovative approach addresses the challenges of urbanization and contributes to sustainable agriculture in 

Nigeria. Agriculture, a vital occupation in India and the linchpin of its economic systems, faces challenges 

due to climate change, including increased water demand and reduced crop productivity. Several techniques, 

including irrigation, rainfed agriculture, and soil irrigation, were introduced in [21]–[23] to cultivate healthier 

plants, but many of these methods result in excessive water wastage [24], [25]. Akshatha and Poornima [26] 

centered their focus on discerning the water requirements of different plants, accounting for various soil 

types. Wastage, subpar production, and inefficient water application were identified as significant challenges 

in crop production [27]. Mahmoud et al. [28] introduced an innovative weather forecasting method using 

adaptive artificial neural networks. It forecasted rainfall and temperature for the next decade in 20 districts of 

Karnataka, focusing on major crops. The research facilitated efficient crop management, guiding farmers 

with valuable insights. A user-friendly interface was developed, offering practical applications. Future 

prospects include broader parameters and national-scale implementation for improved crop yield and 

economic impact. The endeavor aimed not only to boost agricultural output but also to improve farmers’ 

living standards [29]. Field data were stored on computers and could be uploaded to the ThingSpeak open-

source website, ensuring accessibility even when farmers were away from their farms [30]–[33]. The study 

also underscored that red soil exhibited higher water penetration levels than brown soil due to the latter’s 

lower water-holding capacity, rendering it more suitable for deep-rooted plants as opposed to those with 

shallow root systems [34]–[37]. 

The aforementioned projects in Table 1 underscore their practicality and convenience, offering an 

efficient alternative to manual farm monitoring and negating the need for physical visits to fields. Notably, 

the Arduino advanced technology microcontroller 328 (ATMega328), employed in these projects, features 

capabilities like mobile message alerts, enabling users to receive real-time notifications through the Arduino 

IDE sensors. Beyond the topics covered, there are further opportunities to explore how users can customize 

and adapt these projects to meet their specific requirements. The model prioritizes efficiency and practical 

functionality. Overall, this work distinguishes itself among the discussed research papers by encompassing 

all essential factors necessary for optimal crop growth. Its affordability and accessibility render it suitable for 

novice home gardeners. By ensuring the provision of all necessary conditions for crops, this project cultivates 

an environment that fosters organic, healthy, and safe crop cultivation. 
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Table 1. Average precision for all classes 
Ref. Days Results of average value per day 

Moisture Sensor LM35 LDR 

[3] 1 500 24.8 -- 

2 348 90.0 -- 

3 109 26.5 -- 
[4] 1 258 25.0 -- 

2 95 22.69 -- 

3 685 24.43 -- 
[5] 1 495 26.65 -- 

2 298 24.5 -- 

3 325 24.0 -- 
[6] 1 438 25.9 -- 

2 300 25.7 -- 

3 400 25.0 -- 
[9] 1 652 25.4 -- 

2 241 24.8 -- 

3 301 29.0 -- 
[10] 1 85 26.5 -- 

2 95 23.40 -- 

3 50 24.05 -- 
[11] 1 109 28.0 -- 

2 258 25.0 -- 

3 250 24.8 -- 
[21] 1 450 29 -- 

2 368 26.5 -- 

3 23 19.8 -- 
Proposed work 1 480 23.97 454 

2 259 23.90 464 

3 350 24.68 445.5 

 

 

3. RESEARCH METHOD 

The proposed system centers on smart agriculture monitoring, where data is gathered using sensors 

deployed in agricultural fields. The system circuit is designed based on the block diagram depicted in  

Figure 1. This block diagram serves as a visual representation of the system, illustrating the crucial 

components and functions of both hardware mechanisms and software. As per the block diagram, the primary 

controller utilized in this study is the Arduino Uno. The Arduino Uno assumes the responsibility of managing 

all operations pertaining to the system’s input and output devices. This microcontroller features an 8-bit 

Atmel AVR microprocessor or a 32-bit Atmel ARM, depending on the specific model. The current iterations 

of this hardware are equipped with six analog input pins, 14 digital I/O pins, and a universal serial bus (USB) 

port. These features enable users to establish connections with various boards, facilitating seamless 

integration within the system. 

 

 

 
 

Figure 1. Schematic representation of the smart agriculture monitoring system 

 

 

The system utilized an Arduino Uno microcontroller with 6 analog input pins, 14 digital I/O pins, 

and a USB port. It incorporated sensors like LM35, soil moisture sensor, and LDR sensor for input, and light-
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emitting diode (LED), DC cooling fan, water pump, and LCD display for output. The LDR sensor detects 

light intensity, while the soil moisture sensor, with a potentiometer, triggers actions based on soil moisture 

levels. The system’s design followed a guided flow chart in Figure 2, depicting the smart farming process in 

the IoT-based smart agriculture monitoring system. The system integrates hardware components like Arduino 

UNO, Wi-Fi module, soil moisture sensor, LM35 sensor, LDR sensor, water pump, DC cooling fan, LED, 

resistors, relays, and switches. These components enable precise control and stability. The LM35 temperature 

sensor, with a measurement range from -55 °C to 150 °C, interfaces seamlessly with microcontrollers like 

Arduino. The soil moisture sensor triggers the water pump as needed, ensuring plants receive adequate 

irrigation. Controllable via smartphones through Blynk technology, the system also employs LM35 and LDR 

sensors to monitor temperature and light intensity, triggering fan and LED accordingly. This blend of 

technology and nature optimizes smart farming practices effectively and efficiently. 

As stated before, the development of IOT-based smart farming in smart agriculture monitoring 

systems is implemented by software and hardware. The main components that are used in this system’s 

hardware are the Arduino UNO, Wi-Fi module, soil moisture sensor, LM35 sensor, LDR sensor, water pump, 

DC cooling fan, and LED. Resistors, relays, and switches are used to control and stabilize the entire system. 

Our methodology provides a detailed step-by-step description of the experimental procedure, 

ensuring that all necessary information is included for replicating our work. Furthermore, our approach is 

designed to be applicable across various agricultural settings, allowing other researchers to adopt and 

implement similar principles in their own smart agriculture projects. By leveraging Arduino technology and 

sensor integration, we have established a framework that can be adapted to different environmental 

conditions and agricultural practices. 

 

 

 
 

Figure 2. Flowchart of the system 

 

 

4. RESULTS AND DISCUSSION  

Upon turning on the system, Figure 3 illustrates that the LCD screen displays the creator’s name 

along with a welcoming message, indicating that the system is operational. This initial display serves as a 

reassuring signal to the user, confirming that the smart agriculture monitoring system is functioning as 

expected. It not only provides a visual confirmation of the system’s status but also establishes a connection 

between the user and the technology. 
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Figure 3. LCD display at system startup 

 

 

Figures 4 and 5 showcase the sensor readings displayed on the LCD screen when they are activated. 

Initially, the system detects the soil condition, ambient temperature, and light intensity surrounding the plant. 

These readings offer real-time insights into the plant’s immediate environment, facilitating informed 

decision-making for the user. In specific instances, the LCD screen only displays the activated output 

component. For example, if the motor is triggered due to insufficient moisture in the soil, the other two 

components, namely the DC cooling fan and LED, remain unchanged as they are already in the optimal 

condition required for the plant. This dynamic display system ensures that users are presented with the most 

relevant information at any given time. 

Figure 6 portrays the LCD display when the motor is activated. This visual representation adds 

another layer of interaction and feedback for the user. It not only conveys the system’s actions but also 

informs the user of the specific intervention being carried out to address a detected issue. By providing clear 

and immediate feedback through the LCD screen, the system enhances user engagement and transparency, 

making it easier for users to understand and trust the technology. 

 

 

 
 

Figure 4. LCD presentation of moisture and temperature readings 

 

 

  
  

Figure 5. LCD indication of LDR value Figure 6. LCD notification of motor activation 

 

 

Since it is not feasible to constantly monitor the system by being physically present in front of the 

LCD screen, the system is integrated with a mobile phone through the Blynk app, as depicted in Figure 7. 

The Blynk app provides a comprehensive display of all relevant information, allowing users to access the 

system remotely. This mobile integration extends the system’s usability and convenience, enabling users to 

monitor and control their agriculture system from anywhere. Additionally, the app includes a manual switch 

feature that enables users to turn off the motor pump as needed, adding convenience and control to the 

system’s operation. Furthermore, the app sends notifications to the user whenever the motor pump is 

activated, ensuring timely updates and alerts. This seamless integration of mobile technology not only 

enhances user experience but also reinforces the system’s functionality and practicality. 

Moreover, a simple graph system has been implemented to visualize the changes in plant adaptation 

over time under three key conditions. This graphical representation can be observed in Figures 8 to 10, 

illustrating the trends in soil moisture, temperature, and light intensity, respectively. These graphs offer a 

visual means of tracking and analyzing the environmental factors that impact plant growth and aid in 

understanding the plant’s response to these conditions over time. The graphical representation of data not 
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only provides users with a visual summary of their agriculture system’s performance but also serves as a 

valuable tool for making data-driven decisions to optimize crop growth and resource management. 

 

 

  
 

Figure 7. Results on Blynk app interface 

 

 

  

  

Figure 8. Chart illustrating soil moisture variation Figure 9. Graph depicting temperature fluctuations 
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Figure 10. Visual representation of light intensity levels 

 

 

The underlying idea of this work stems from the prevalent issue in agriculture where crops often 

suffer from either insufficient or excessive water supply, leading to their death or wilting. This problem arises 

due to a lack of awareness regarding the precise water requirements for healthy crop growth. However, this 

project addresses these concerns by providing a solution that determines and presents the specific water 

requirements for each crop, as outlined in Table 2. By accurately assessing and providing the appropriate 

amount of water, this system mitigates the risks associated with water-related crop damage, ensuring 

healthier and more productive crop growth. 

 

 

Table 2. Crop types and recommended water consumption 
No. Crop Crop water need (mm/total growing period) 

1 Alfalfa 800 – 1600 

2 Pepper 600 – 900 
3 Onion 350 – 550 

4 Maize 500 – 800 
5 Banana 1200 – 2200 

6 Sorghum/Millet 450 – 650 

7 Potato 500 – 700 
8 Cabbage 350 – 500 

9 Soybean 450 – 700 

10 Bean 300 – 500 
11 Pea 350 – 500 

12 Peanut 500 – 700 

13 Barley/Oats/Wheat 450 – 650 
14 Sugarcane 1500 – 2500 

15 Citrus 900 – 1200 

16 Melon 400 – 600 
17 Cotton 700 – 1300 

18 Sugar beet 550 – 750 

19 Rice (Paddy) 450 – 700 
20 Sunflower 600 – 1000 

21 Tomato 400 – 800 

 

 

In addition, temperature and light intensity are crucial factors for maintaining healthy crops. To 

accurately measure the environmental temperature, the LM35 sensor was programmed using (1) to (3). 

 

𝐹𝑙𝑜𝑎𝑡 𝑚𝑣 =
𝑣𝑎𝑙𝑢𝑒

1024.0
∗ 5000    (1) 

 

𝐹𝑙𝑜𝑎𝑡 𝐶𝑒𝑙𝑠𝑖𝑢𝑠 =
𝑚𝑣

10
    (2) 

 

𝐹𝑙𝑜𝑎𝑡 𝐹𝑎ℎ𝑟𝑒𝑛ℎ𝑒𝑖𝑡 =
𝑐𝑒𝑙𝑠𝑖𝑢𝑠∗9

5+32
    (3) 
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This work has been intentionally designed to cater to the needs of gardening enthusiasts and farmers globally, 

providing a remote agriculture monitoring system. For this purpose, the Arduino UNO was selected as the 

primary controller due to its affordability and cost-effectiveness. To enable connectivity to the Internet and 

facilitate real-time data monitoring, a Wi-Fi shield is employed. Various sensors, including the soil moisture 

sensor, LM35, and LDR, are integrated into the system to gather essential data. These sensors play a vital 

role in detecting changes in soil moisture content, ambient temperature, and light intensity, respectively. 

The system’s output components consist of an LCD, water pump, DC cooling fan, and LED. The 

LCD serves to display the status and readings of all three parameters, allowing users to monitor the system 

easily. Based on the detected values, the output devices are activated accordingly. If the moisture level 

exceeds the predefined threshold of 300, indicating a need for irrigation, the water pump is automatically 

turned on. Similarly, if the temperature exceeds 50 °C, the DC cooling fan is activated to regulate the 

temperature. Additionally, when the LDR sensor detects a light intensity below 300, the LED is switched on. 

As a result of these integrated functionalities and user-friendly features, the smart agriculture 

monitoring system effectively performs its intended functions, catering to the needs of both gardening 

enthusiasts and farmers worldwide. By turning on the system, users are greeted with a welcoming message 

displayed on the LCD screen, affirming the system’s operational status and establishing a direct connection 

with the technology. The LCD screen also provides real-time feedback on essential parameters such as soil 

moisture, ambient temperature, and light intensity, empowering users with immediate insights into their 

plant’s environment. This dynamic display system ensures that users are presented with the most relevant 

information at any given time. Moreover, the system’s integration with the Blynk app extends its usability, 

allowing users to remotely monitor and control their agriculture system through their mobile phones. This 

mobile integration not only adds convenience but also enhances user engagement by providing access to 

critical data and notifications. The inclusion of a manual switch feature within the app gives users greater 

control over the system’s operation, adding a layer of flexibility to suit their specific needs. 

Furthermore, the implementation of graphical representations, in the form of charts, offers users a 

visual means of tracking and analyzing changes in soil moisture, temperature, and light intensity over time. 

These visual aids assist in understanding the plant’s response to environmental conditions, enabling data-

driven decisions to optimize crop growth and resource management. By addressing the prevalent issue of 

water-related crop damage and providing specific water requirements for each crop type, the system 

contributes to healthier and more productive crop growth. 

In summary, the smart agriculture monitoring system, with its seamless integration of hardware and 

software, user-friendly interface, and real-time monitoring capabilities, effectively addresses the challenges 

faced by both gardening enthusiasts and farmers. It not only enhances the user experience but also promotes 

sustainable and efficient smart farming practices. 

 

 

5. ANALYSIS AND FINDINGS  

In this comprehensive analysis of the smart agriculture monitoring system, we delved deeper to 

unearth fresh insights and conducted a more exhaustive experimental analysis. Leveraging the power of 

Arduino UNO as the central controller and integrating advanced sensors, including the soil moisture sensor, 

LM35, and LDR, our system adeptly detected nuanced changes in soil moisture content, ambient 

temperature, and light intensity. The integration of these sensors was pivotal in enhancing the precision of 

our analysis. For instance, our detailed examination of soil moisture levels revealed intricate patterns, 

allowing us to tailor irrigation strategies for specific crops. By precisely calibrating the water pump activation 

threshold based on these patterns, we ensured optimal soil moisture levels critical for diverse crop varieties. 

Similarly, our analysis of ambient temperature data enabled us to discern subtle temperature 

variations that impact crop growth. When the temperature surpassed 50 °C, the DC cooling fan was 

strategically activated, creating a conducive environment for crops even under extreme heat conditions. 

Moreover, our scrutiny of light intensity data provided essential insights into the nuanced lighting 

requirements of different crops. By activating the LED when light intensity fell below 300, we addressed the 

specific lighting needs, fostering healthy plant growth. Furthermore, through the seamless integration of the 

Blynk app, our system not only offered remote accessibility but also enabled proactive notifications. Users 

received instant alerts every time the water pump was initiated, ensuring timely awareness of irrigation 

activities. This real-time communication facilitated efficient decision-making and crop management. The  

in-depth analysis, meticulously documented in Tables 3 to 5, focused on the readings obtained from the soil 

moisture sensor, LM35 sensor, and LDR sensor. This refined analysis allowed us to create tailored 

environments for various crops, ensuring optimal soil moisture levels, ambient temperatures, and light 

intensities, all essential for successful cultivation. Incorporating these fresh insights and a more extensive 

experimental analysis has significantly enhanced the robustness of our smart agriculture monitoring system, 

paving the way for more effective and informed agricultural practices in the future. 
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Table 3. Moisture value 
Moisture Value Unix Timestamp Date and Time 

984 1.64E+12 06/01/22 13:55 
987.7 1.64E+12 06/01/22 13:56 

989 1.64E+12 06/01/22 13:57 

994 1.64E+12 06/01/22 13:59 
997.5 1.64E+12 06/01/22 14:00 

998.4 1.64E+12 06/01/22 14:01 

1006.833333 1.64E+12 06/01/22 14:02 
1007.25 1.64E+12 06/02/22 14:03 

302 1.64E+12 06/03/22 14:04 

305.65 1.64E+12 06/04/22 14:05 
316.23 1.64E+12 06/05/22 14:06 

 

 

Table 4. Temperature value 
LM35 Unix Timestamp Date and Time 

25.5468 1.64146E+12 06/01/22 13:53 

24.4435 1.64146E+12 06/01/22 13:55 
25.2052 1.64146E+12 06/01/22 13:56 

25.7128333 1.64146E+12 06/01/22 13:57 

24.9107143 1.64146E+12 06/01/22 13:58 
24.5216 1.64146E+12 06/01/22 13:59 

24.712 1.64146E+12 06/01/22 14:00 

23.6412857 1.64146E+12 06/01/22 14:01 
23.0518333 1.64146E+12 06/01/22 14:02 

23.9761429 1.64146E+12 06/02/22 14:03 

23.9061667 1.64146E+12 06/03/22 14:04 
24.688 1.64146E+12 06/04/22 14:05 

23.467 1.64146E+12 06/05/22 14:06 

23.467 1.64146E+12 06/05/22 14:07 

 

 

Table 5. Light intensity 
LDR Unix Timestamp Date and Time 

454 1.64E+12 06/01/22 13:53 

460.1 1.64E+12 06/01/22 13:55 

461.6666667 1.64E+12 06/01/22 13:56 
461.6666667 1.64E+12 06/01/22 13:57 

464.75 1.64E+12 06/01/22 13:59 

463.875 1.64E+12 06/01/22 14:00 
445.5714286 1.64E+12 06/01/22 14:01 

457 1.64E+12 06/01/22 14:02 

120 1.64E+12 06/02/22 14:03 
128 1.64E+12 06/03/22 14:04 

132 1.64E+12 06/04/22 14:05 

128 1.64E+12 06/05/22 14:06 

 

 

6. CONCLUSION 

The convergence of internet of things and agriculture holds tremendous potential for improving crop 

quality and yield. By leveraging IoT farming applications, farmers can gather crucial data to optimize their 

agricultural practices. The implementation of smart innovation, driven by the IoT, offers an opportunity for 

landowners to maximize output and enhance crop quality. This study validates the effectiveness of an IoT-

based smart farm monitoring system in meeting the specific requirements of crops and plants, including 

monitoring soil moisture, temperature, and light intensity. The LM35 sensor plays a pivotal role in detecting 

temperature, providing accurate readings displayed on the LCD in both Celsius and Fahrenheit, computed 

using the appropriate formulas. The system’s sophistication shines through its intelligent irrigation 

mechanism, which activates the water pump solely when the soil reaches a predetermined threshold of 

dryness. For enhanced flexibility, a manual button is seamlessly integrated into the Blynk app, enabling users 

to deactivate the pump manually as the moisture value nears the threshold. This versatile system caters to a 

wide range of crops and plantations, making it equally suitable for field and home gardening applications. To 

expand its capabilities, an extensive investigation was conducted, incorporating diverse soil sensors such as 

pH and rain sensors, coupled with cloud-based data collection and storage. These enhancements not only 

foster more accurate forecasting and analysis processes but also necessitate the adaptation of various data 

mining algorithms for comprehensive agricultural data analysis. Future developments may also include 

incorporating video surveillance to enhance farmland security, preventing unwelcome intrusions. By 
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harnessing the potential of IoT in agriculture, farmers can revolutionize their crop cultivation, optimize 

resource management, and embrace sustainable and efficient farming practices. The IoT-based smart farm 

monitoring system showcased in this study paves the way for a technologically advanced and prosperous 

future in agriculture. 
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