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ABSTRACT: The Internet of Things(IOT) is remodelling the agriculture enabling the farmers with the wide 

range of technologies such as precision agriculture and sustainable agriculture to face challenges in the field. 

IOT technology helps in collecting information about conditions like weather, moisture, water, temperature, 

fertility of soil, crop online monitoring enables detection of weed, level of farmers to get connected to the farm 

from anywhere and anytime. Wireless sensor network are used for monitoring the farm conditions and micro 

controllers are used to control and automate the farm processed. A Smart phone empowers farmer to keep 

updated with the on going conditions of the agricultural land using IOT at any time and any part of the world. 

IOT technology can reduce the cost and enhance the productivity of traditional farming. 
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1. INTRODUCTION 

Thegoal of IOT is to bring out a huge network by combing different type of connected devices.  IOT in 

environmental monitoring helps to know about the air and water quality, temperature and conditions of the soil. 

Sensors are used to monitor different conditions of environment like water level, humidity, temperature 

etc.…The wireless sensor nodes with wireless module based on node MCU protocol are used in designing the 

system. Database and android application is used to retrieve and store data. To enhance the productivity of the 

crop there by supporting and encouraging both farmers and country we need to use the appropriate technology 

which estimates the quality of crop. Soil moisture plays an important role in monitoring the environmental 

conditions. We proposes a system for measuring and monitoring soil moisture by interfacing  low-cost soil 

moisture sensor with Node MCU. The two major  modules are Moisture measuring system and Mobile 

application would be made user friendly. The moisture measuring system measures the content and stores in 

memory periodically. The content of the memory is accessed by the mobile application whenever required. 

when there is a fall in soil moisture, it would be altered through mobile application. The mobile application 

would be made generic for the other sensor and required security is provided at user level. And also cloud based 

platform is designed, so that any users can query soil moisture for any land resource through smart phones. 
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1.1 IOT in Agriculture 

IOT also play a significant role in precision farming to enhance the productivity of the farm. With increasing 

number of population but limited land resource, the demand for food is constantly increasing. IOT deployment 

in agriculture can address many challenges and increase the quality, quantity, and cost-effectiveness of 

agricultural production. IOT can help farmers in a number of ways. 

2. LITERATURE REVIEW 

[1]Smart irrigation system using IoTand  Raspberry pi,  says that the smart irrigation is suitable and cost 

effective for advance water resources for agricultural production.  The system would provide feedback control 

system which will monitor and control all the activities of plant growth and irrigation system efficiently.[2] 

smart agriculture system concentrated on connecting the sensor networking system to IOT. sensor networking 

mainly based on connectivity between several nodes and communicate with the user. A sensor networking is 

composed of a large number of nodes. Each node is able to sensor the environment for performing computation, 

collecting data, communicate with other nodes.[3] Proposed the system that helps to identify the moisture levels 

in the soil by using electronic sensors and also useful to increase the productivity and helpful for savage of 

water. In this paper, they are using an Arduino microcontroller, which is programmed to collect the input signals 

from the soil according to its moisture levels and these outputs are transmitted to users through the Wi-Fi 

module, which is connected to a network. This Wi-Fi module is used to make the system connect to the internet. 

The whole system is monitored with help of internet, using the concepts of IOT.[4]The proposed system 

provides several benefits and can be operated with less manpower. Over-watering and under-watering  affects 

the crop, so proper amount of  water should be supplied. By analysing the soil parameters system waters the 

farm.[5] The wireless sensor network which was designed to observe the conditions of the farming and 

increasing the crop yield and quality. Sensors are used to monitor different conditions of environment like water 

level, humidity, temperature etc. [6] Internet of things is shared network of objects or things which can interact 

with each other provided the internet connection. Smart agriculture helps to reduce wastage, effective usage of 

fertilizer and thereby increase the crop yield. In this work a system is developed to monitor crop-yield using 

sensors and automate the irrigation system.[7]This irrigation system is used a rain gun pipe,one end connected 

to the water pump and another to the root of plant. It doesn’t provide water as a natural rainfall like sprinkler 

and also it uses only soil moisture senor. 

3. PROBLEM STATEMENT 

A. Existing System 

 A smart wireless sensor web technology based system which is used for measurement of soil using sensors. The 

data will be handled only by government agencies in other system. The sensor technology gives the soil 

moisture information of fields as a function of time. 
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B. Proposed System 

IOT plays an important role in precision farming to increase and enhance the productivity of the land. With 

increasing number of population but limited land resource, the demand for food is increasing constantly. IOT 

can help farmers in number of ways. Particularly, agricultural yield depends on several growing parameters like 

humidity, temperature, rain  and soil moisture. We propose a system for measuring and monitoring soil moisture 

by interfacing low-cost soil moisture sensor with Node MCU. Also a cloud based platform is designed, so that 

any users can be able to check soil moisture for their specific piece of land through their smartphone. It mainly 

contains two major modules they are Moisture measuring system and mobile application as a interactive system 

for the end user. The moisture measuring system measures the content and stores it in the memory periodically. 

The content of the memory is accessed by the mobile application whenever it is necessary. The system is 

configured to read the values of different sensors kept at different locations. 

 

4. METHODOLOGIES 

An implementation is a realization of a technical specification or algorithm as a program, software component, 

or other computer system through computer programming and deployment. 

Step 1: Connecting all the sensors to Arduino IDE through Node MCU  

 A connection is established between NodeMCU and user via Wi-Fi.  

Step 2: DHT11 sensor measures temperature and humidity level in the predefined area. 

Soil moisture sensor will detect the moisture content in the soil, if the soil is wet, motor will be turned OFF else 

motor will turn ON when the ground is dry. 

If the rain falls, the motor turns OFF automatically and when the water needs are sufficient for the ground, the 

motor turns ON 

Ultrasonic sensors determines the water level . 

Step 3:The input values from the sensors are then stored in a firebase cloud. 

Step 4:The NodeMCU is then interfaced with MobileApplication. 

The comparator circuits that are linked to the sensors are remotely controlled over theWi-Fi and additionally 

gives the security by sensing the objects. 

It mechanically takes the sensor information and returns to the MobileApplication right away with the required 

information. 

 

4.1 Soil Moisture Sensor 

Soil moisture sensor detects the moisture content in the soil, if the soil is wet the motor will be turned OFF. Else 

motor will turn ON when the land is in dry state. If the rain falls, the motor turns OFF automatically and when 

the water is sufficient for land the motor turns ON.  
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Fig 1: Soil Moisture Sensor 

4.2 Temperature and humidity Sensor 

The DHT11 is a basic, ultra low-cost digital temperature and humidity sensor which measures both temperature 

and humidity of the specific land. 

 

 

 

 

 

Fig 2: Temperature and Humidity Sensor 

4.3 Node MCU 

 

 

 

 

 

 

 

Fig 3: Node MCU 

Node MCU is a open source IOT platform. It includes firmware which runs on the ESP8266. 

4.4 Rain Senor 

 

 

 

 

 

 

 

Fig 4: Rain Sensor 

A raindrop sensor or rain switch is a switching device activated by rainfall. There are two main applications for 

rain sensors. The first is a water conservation device connected to an automatic irrigation system that causes the 

system to shut down in the event of rainfall. The second is a device used to protect the interior of an automobile 

from rain and to support the automatic mode of windscreen wipers. 

https://en.wikipedia.org/wiki/Water_conservation
https://en.wikipedia.org/wiki/Irrigation
https://en.wikipedia.org/wiki/Windscreen_wipers
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Fig 5: System Design 

The system architecture of soil moisture measuring system of different sensors and motor connected to Node 

MCU is shown in the above figure 5 

 

Fig 6: DFD of Soil Moisture Measuring System with Mobile Application 

The values from the sensors are sensed and stored in the firebase. The data is set and visualised from the  

firebase is shown in figure 6. 

 

Fig 7: Working 
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Here we will be considering connections in our assignment. Here NodeMCU is the controller of the task. PC is 

interfaced to the NodeMCU. Right here, we've comparator circuits that are linked to the sensors, which can be 

remotely controlled over the Wi-Fi and additionally gives the security by sensing the objects within the fixed 

variety given by way of us. It mechanically takes the sensor information and returns the information to the 

mobile app. 

 

Fig 8: Android application display 

Figure 8 shows the of the display of android application when  it is a sunny day and the humidity and 

temperature values and the soil is wet. 

 

Fig 9: Output 

The above figure 9 shows how the values are displayed in the aurdino ide output screen in different situations 

when there is no rainfall and the relay is on or off.It  also shows how the distance between the motor and the 

field and displays the temperature,humidity and soil moisture level. 
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5. CONCLUSION 

In this project, we have designed a system for monitoring and measurement of soil moisture using cloud IOT 

and android system. The device is to record the real-time data suing cloud computing technology and display 

using application on android system. Using mobile computing technology the person can observe the data 

anywhere and can react immediately based on the soil moisture and other parameters. We can predict the soil 

moisture level, irrigation system can be monitored properly, productivity can be increased, water can be 

saved/conserved. Wireless sensor network and sensors of different types are used to collect the information of 

environmental changes and this information is transmitted through network to the particular farmer/devices that 

initiates the actions. Farmers are connected and aware of the conditions of their particular agricultural field at 

any time. 
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