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ABSTRACT-The design this project is to develop a Smart Farming system using Internet of 

Things (IoT) technologies to monitor and optimize the growth of crops. By integrating sensors, 

data analytics, and automation, the system aims to enhance crop yield, reduce resource wastage, 

and ensure sustainable farming practices. The system principally monitors parameters such as 

temperature, moisture level, humidity and water level of the agriculture field. The system can 

monitor the status send, if the conditions get abnormal. The system offers a complete ,low cost,  

and powerful. A prototype model is developed and tested with high accuracy result. A prototype 

is developed and tested with high accuracy result.  

Keywords: IOT Smart Farming System, Node MCU, DHT11  and soil moisture Sensors  

 

                                                I. INTRODUCTION 

 

The global agricultural sector is under increasing pressure to meet the demands of a growing 

population, all while minimizing environmental impact and optimizing resource use. Traditional 

farming methods, although effective, often result in inefficiencies such as overuse of water, 

fertilizers, and pesticides, which can lead to environmental degradation, higher production costs, 

and lower crop yields. The modern world is in a phase of   transition where issues involving 

international concerns, such as global warming and alternate energy sources, are mixed with fresh 

problems requiring quick fixes. The emphasis of society has switched from economic growth to 

sustainable development, where social, economic, and environmental factors are taken into 

account jointly rather than individually. Good governance now includes measures that support 

sustainability across the board, including in the manufacturing, agricultural, and service sectors of 

the economy [4].  

 

The goal of this project is to use cutting-edge methods and technology to enhance crop 

management and monitoring in order to increase the productivity and sustainability of agriculture 

and food production [7]. In order to do this, we have created a precision agricultural system that 

makes use of a wireless sensor network in conjunction with a service to give individual farmers 

access to data that they find helpful.This paper makes an effort to include some information from 

microenvironmental sources into farmers' decision-making. Creating a real-time monitoring and 

control system for the agricultural environment as well as developing statistical models to enhance 

smart farming are the main goals of this research.  

 

                                                II.LITERATURE REVIEW 

 

Now-a-days, the natural irrigation system is under pressure due to the growing water shortages, 
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which are mainly caused by population growth and climate change. Therefore, the control of water 

resources to increase the allocation of retained water is very important. It has been observed in the 

last two decades, especially in the Indian sub-continent, the change of climate affects the 

agricultural crops production significantly [9]. However, the prediction of good harvests before 

harvesting, enables the farmers as well as the government officials to take appropriate measures 

of marketing and storage of crops. Some strategies for predicting and modelling crop yields have 

been developed, although they do not take into account the characteristics of climate, and they are 

empirical in nature [8]. In the proposed system, a Cuckoo Search Algorithm has been developed, 

allowing the allocation of water for farming under any conditions [10]. The various parameters 

such as temperature, turbidity, pH, moisture have been collected by using Internet of Things (IoT) 

platform, equipped with related sensors and wireless communication systems. In this IoT platform 

the sensor data have been displayed in the cloud environment by using Thing   Speak [6]. The data 

received in the  Thing Speak  used in the proposed Cuckoo Search Algorithm, allowing the 

selection of appropriate crops for particular soil. Increasing business growth is one of the important 

phenomenon of acountry. The Internet of Things (IoT) or wireless sensor networks (WSN) is 

nowadays widely used in environmental monitoring, agriculture, health informatics and disaster 

management [5]. 

 

                                              III.SYSTEM MODEL 

 
                                                                Fig1. Block diagram of Smart  Farming 

 

The system offers a complete, low cost, powerful and user friendly way of real-time monitoring 

Microcontroller 
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and remote control of agri field. A prototype model is developed and tested with high accuracy 

result. Most of the families across India are depending on Agriculture. Water consumption for 

agriculture is high with the existing methods. Improving farm yield is essential to meet the rapidly 

growing demand of food for population growth across the world [2]. Prediction of productivity, 

crop quality can be done by collecting data from the sensors placed at the farm such as soil 

moisture, ambient temperature and humidity etc. Here in this IoT deployment was done to collect 

the information for the future use. “IoT encompasses many new intelligent concepts for using in 

the near future such as smart home, smart city, smart transportation, and smart farming” [1]. Here 

in this we can send the information field device to split accurate amount of fertilizer, water, 

pesticide etc. to enhance productivity and excellence. Sensors are hopeful device for smart 

agriculture. The real-time environmental parameters like soil moisture level, ambient temperature 

and tank water level have continuous influence on the crop lifecycle [3]. By forming sensor 

network, good monitoring of water regulation in the agriculture field can be achieved 

 

LCD 

Electronic display device that operates by applying a varying electric voltage to a layer of liquid 

crystal, thereby inducing changes in its optical properties. Most LCDs with 1 controller has 14 

Pins and LCDs with 2 controller has 16 Pins (two pins are extra in both for back-light LED 

connections). 

 

                                                                     
                                                                          Fig2.LCD 

                                                                                                                                                                                                                                       

Soil Moisture Sensors  

 

Soil moisture sensors are used to measure the amount of water present in the soil. By monitoring 

soil   moisture levels in real-time, these sensors help determine when irrigation is required.  

 

                                                              
                                                                       

                                                                         Fig3 Soil Moisture sensor  

 



 

 

 

 

 

 

Volume 13 Issue 12 Dec 2024                                        ISSN 2456 – 5083                            Page 357 
 

DHT11 Sensor 

 

The DHT11 is a basic, ultra low-cost digital temperature and humidity sensor. It uses a capacitive 

humidity sensor and a thermistor to measure the surrounding air and spits out a digital signal on 

the data pin (no analog input pins needed). 

                                                            
                                                           Fig4.DHT11 Sensor 

                          

Node MCU 

 

NodeMCU is an open-source IoT platform that integrates a microcontroller with built-in Wi-Fi 

capabilities, making it a popular choice for Internet of Things (IoT) applications. Commonly used 

in smart farming, home automation, and industrial IoT, NodeMCU is popular for its versatility, 

ease of use, and extensive community support, despite having fewer GPIO pins compared to larger 

microcontrollers. 

 

                                                           
                                                             Fig5.Node MCU 

 

 

Relay Module 

 

A relay module is an electronic switching device that allows low-power signals from 

microcontrollers like Arduino, Raspberry Pi, or NodeMCU to control high-voltage or high-current 

devices such as lights, motors, or home appliances. It operates by using an electromagnetic relay 

to isolate the low-power control circuit from the high-power load circuit, ensuring safety and 

efficient switching 
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                                                                                 Fig6.Relay Module  

 

IV.  RESULT 

 

The results of the Smart Farming using IoT for Crop Growth mini project demonstrate the 

significant benefits of integrating technology into agriculture. By using IoT devices for real-time 

monitoring, resource optimization, and automation, farmers can achieve higher crop yields, reduce 

costs, and improve efficiency while making more informed, data-driven decisions. These systems 

also promote sustainability by reducing waste, energy consumption, and the use of harmful 

chemicals. Ultimately, IoT-based smart farming solutions help increase productivity, enhance crop 

health, and maximize profitability, while also contributing to the broader goal of sustainable 

agriculture. 

                                             
                                                     Fig7.Kit for smart farming using IOT 

V.CONCLUSION 

 

The system principally monitors parameters such as temperature, moisture level, humidity and 

water level of the agriculture field.  Statistical model can be designed with the available data 

collected from various sensors. Users can monitor and control the field motors based on the soil 

structure, crop status, irrigation, insect and pest detection.  The system offers a complete, low cost, 

powerful and user friendly way of real-time monitoring and remote control of agri field. A 

prototype model is developed and tested with high accuracy result. 
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