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Abstract — This paper's primary goal is to use a temperature 

sensor to monitor temperature, humidity, and soil moisture 

content. humidity sensor and soil moisture sensor 

respectively. The IOT system comprising of sensors, nodes, 

gateways and cloud systems gives the right analyzed 

information to the farmer or to the user about the irrigation. 

For effective resource use, the Internet of Things, Wireless 

Sensor Networks, Physical Cyber Systems with Actuators, 

and Cloud Computing Systems have been applied in a 

number of agricultural industries. Here in this paper, we 

implement and experiment for different crops in various 

climatic or weather conditions that analyze plant growth and 

provide access to information that can be collected at regular 

intervals and with less human intervention. Agriculture is the 

source of employment for a large number of people in India 

and has a greater impact on the economy of this country. In 

this study the system senses the temperature, humidity around 

the crops and soil moisture content in that particular soil for 

that particular crop and automatically switches the pump to 

on/off with respect to data collected and analyzed. The pump 

begins irrigating the crops to the level required by them when 

the soil becomes dry or low in moisture. Our goal is to 

consume less water and electricity so that other resources may 

be used more effectively and provide farmers with the highest 

possible output. 
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I. INTRODUCTION 

Sensors in the fields can ensure the optimal use of available 

water resources. There are many resources available for the 

agriculture but for their optimal use IOT is necessary. 

 The following are some of them where IOT can be 

used, Weather forecast to get the weather conditions of the 

following days Sensors are also needed for the water level 

and the timing of the water flow from the dams to the canals 

so that farmers can receive alerts on time. 

 Fertilizer's sensors can sense and alert farmers if the 

crop requires more fertilizer or they are less in the soil. 

Sensors can help in detecting crop diseases prior to damage 

the water motors can be connected with mobiles. 

Environmental sensors can detect smoke and start the water 

sprinklers and avoid huge losses .By these ways we can 

utilize IOT for betterment of the agriculture. 

 In our project we want to use the IOT mainly for 

irrigation purpose that is usage of sensors to find the 

temperature, humidity, moisture of the environment of the 

field. 

II. LITERATURE SURVEY  

Abdelmadjid Saad at all proposed for Water Management in 

Agriculture:Current Challenges and Technological     

Solutions 

A. Methodology: 

In order to evaluate the amount of water needed for crops, 

sensors and actuators were placed in agricultural areas using 

cyber-physical systems. 

 The temperature and humidity levels surrounding 

the crops were measured by the sensors, and the sprinklers 

used this information to irrigate the crops until particular 

threshold values were met. 

B. Accuracy: 

The lack of any connectivity to Bluetooth, Wi-Fi, or the cloud 

in this system limited its   application to local areas and 

decreased its efficiency because it required less analysis. 

 "Intelligent Agriculture and Its Key Technologies 

Based on Internet of Things Architecture" was the proposal 

made by Jinyu Chen. 

C. Methodology: 

Sensor, RFID, QR Code, and embedded system technologies 

are the four primary technologies that are designed here. 

Radio frequency and embedded technology are combined in 

RFID technology, which is a comprehensive technology. 

Quick Response codes, or QR codes for short, are a type of 

recognition technology where data is presented as Quick 

Responses. An operating system used on tiny devices a 

collection of computers, sensors, integrated circuits, and 

other components is referred to as embedded system 

technology. The embedded system can be optimized by 

designers to save size and expense because it only targets a 

particular technology. 

D. Accuracy: 

The system used resources efficiently and produced better 

results but the system used varied technologies which was 

difficult for farmers or new beginners to understand make use 

of it. 

E. Methodology: 

Irrigating using a crop water stress index (CWSI). Achieving 

crop canopy at various times and air temperature are required 

for this in order to calculate CWSI. All of the field sensors 

are connected to a wireless sensor-based monitoring system 

to gather the aforementioned measures. The data is then 

transmitted to a processing center where relevant intelligent 

software programs are employed to analyzed the farm data. 

For the purpose of assessing water needs and, ultimately, 

targeted irrigation, CWSI models are integrated with weather 

data and satellite imagery. An appropriate illustration would 

be Crop Metrics' optimization of VRI (Variable Rate 

Irrigation), which adjusts for soil variability.   

F. Accuracy: 

In comparison to other irrigation systems, this sophisticated 

method yielded greater results, however the entire system was 

thought to be a little pricey. 
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 The "IoT implementation for indoor vertical farming 

watering system" was the idea put forth by Norashikin M. 

Thamrin. 

G. Methodology: 

The ability to stack plants in a more regulated environment 

through vertical farming (VF) in the form of urban agriculture 

leads to a large reduction in resource consumption, which is 

the main benefit. Compared to conventional agricultural 

methods, this approach requires a far less amount of ground 

surface, thus we can enhance production several times over. 

Following the IoT-connected vertical farm eliminates the 

need for human hands to come into contact with the crops at 

any point. 

H. Accuracy: 

This approach is extremely effective not just with regard to 

ground surface but also with regard to other resources. and 

most significantly, using up to 40% less energy and Water 

consumption was 99% less than in outdoor fields. While there 

are many factors that matter in this farming approach, CO2 

measurements are the most crucial. For this reason, non-

dispersive infrared (NDIR) CO2 sensors are essential for 

monitoring and managing the conditions in vertical farms. 

I. Methodology: 

The oldest kind of smart farming is said to be greenhouse 

farming. The environment has very little effect on crops 

cultivated indoors; more significantly, they are not restricted 

to daytime light. Therefore, a variety of criteria, including the 

precision of for the success and production of various crops 

in such a regulated environment, monitoring parameters, shed 

structure, covering material to reduce wind impacts, 

ventilation system, decision support system, etc., are 

required.  

 In contemporary greenhouses, accurate monitoring 

of environmental parameters is crucial. Multiple 

measurement stations for diverse parameters are necessary to 

regulate and guarantee the local climate. An Internet of 

Things (IoT) prototype is suggested to keep an eye on 

greenhouses, using nodes to assess internal factors including 

light, pressure, temperature, and humidity. 

J. Accuracy: 

Nowadays, crops can be grown anywhere and at any time, 

unlike in the past when they could only be cultivated in 

specific regions of the world or under specified conditions.  

And this has been possible because this method being widely 

accepted. 

III. PROPOSED METHODOLOGY  

The following hardware was used: an ESP32 microprocessor, 

an LCD measuring 20 by 4, a voltage regulator (7805), two 

5-channel and 12-channel relay modules, a heat sink, a 

DHT11 temperature and humidity sensor, an LDR module, a 

soil moisture sensor, a water pump and jumper wires. 

A. Software used:  

Arduino IDE, Think speak IoT Application  

B. System Architecture 

The detecting, controlling, monitoring, and message sending 

and receiving components make up the suggested system. 

Temperature, humidity, soil moisture, and light detection 

sensors are among the sensors used in the monitoring section. 

These sensors will pick up on the different environmental 

characteristics. Additionally, an LCD display will show the 

values. 

 
Fig. 1: Flow Chart of greenhouse monitoring and control 

system using IOT 

 The controlling component, the microcontroller 

ESP32, is coupled to these sensors. The instruction given to 

the microcontroller causes the actuators (the fan, pump, and 

bulb) to turn on. To display the state of the greenhouse, an 

LCD is used. The sensors in the system sense a change when 

the ambient parameters go over a safety threshold, and the 

microcontroller interprets the data. 

IV. WORKING: 

The realm of IoT technology has seen recent advancements, 

which have sparked interest in creating greenhouse 

technology once more. The nice thing was that there were 

complaints about a number of things, like needing to 

manually monitor the irrigation process. Additionally, 

unfavorable conditions like light and temperature can harm 

the plants. The primary objective of this research is to design 

a feasible smart greenhouse with three intelligent control 

systems to establish the ideal conditions. Using the described 

method, the greenhouse may be monitored and controlled 

remotely from any location in the world. Fig. 1 displays the 

block diagram of the entire system.  

 Three major components make up the total intended 

system: the hardware, the software, and the IoT structure.  

 Central Control System: Develop or utilize a central 

control system (e.g., web application, mobile app) to receive, 

store, and analyze sensor data. Ensure the system is secure 

and scalable. 

 Data Analysis: Implement algorithms to analyze the 

sensor data in real-time, identifying trends, anomalies, and 

patterns that could affect plant growth. 
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A. Hardware Design: 

Several tools that are used to achieve the intended system are 

compromised by the system. The two parts (Sensing and 

Actuators) provide an explanation of the tools:  

1) Sensing:  

Sensors are needed to put the automation technique into 

practice on a specific system. The chosen intelligent control 

system is fed sensor data .Numerous kinds of sensors are 

employed, such as:  

2) Temperature and Humidity sensor (Htd11):  

a) Temperature and humidity are a brand-new, 

sophisticated temperature moisture sensor with a number 

of advantageous features, including a small size, an easy-

to-use interface, a fast reaction time, and a low cost.  

b) Humidity of the Soil Capacitance is used by the sensor to 

estimate the water content of the soil by calculating the 

soil's dielectric tolerance, which is a component of the 

water. 

c) An apparatus whose resistance an electromagnetic 

radiation component is referred to as a Light Dependent 

Resistor (LDR), often termed a photograph resistor. For 

this reason, they are light-sensitive gadgets. 

 
Fig. 2:  Design of IOT Based Greenhouse Monitoring and 

Control System 

B. Actuators:  

Actuators can be characterized as systems that receive low-

power control signals, typically produced by 

microcontrollers, to operate devices that need high energy, 

such as voltage or current. 

1) Soil Moisture Sensor: 

Soil moisture sensors play a critical role in agriculture, 

enabling farmers and gardeners to monitor and manage the 

water content of the soil effectively. These sensors employ 

various principles, including resistive, capacitive, and 

frequency domain, to measure soil moisture levels accurately. 

By inserting electrodes into the soil at different depths, these 

sensors can provide real-time data on moisture content, 

helping users make informed decisions about irrigation 

schedules and soil management practices. 

 
Fig. 3: Soil Moisture Sensor 

 One significant advantage of soil moisture sensors is 

their ability to improve water efficiency by ensuring that 

plants receive the right amount of water at the right time. This 

not only conserves water but also promotes healthier plant 

growth and higher crop yields. Additionally, soil moisture 

sensors can help prevent issues such as overwatering or 

underwatering, which can lead to plant stress, disease, and 

reduced productivity. 

V. CONCLUSION  

In this study, a modern design method for tracking and 

managing soil moisture content, temperature, and humidity 

utilizing corresponding sensors is established. supplying all 

the tools required to construct any small-scale agriculture 

industry may optimize power and water use with this 

workable and affordable technology. The irrigation system 

can be remotely controlled by a user through the use of 

Android interface apps on mobile devices. Consequently, 

employing this intelligent irrigation system greatly reduces 

the need for human involvement.  

 Taking into account contemporary approaches to 

water management and monitoring that make use of cutting-

edge technology like cloud computers, Internet of Things 

(IoT), and wireless sensor networks (WSN). 

Cutting-edge methods for conserving electricity and energy 

harvesting technologies. 
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