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ABSTRACT  

The biggest economy of India is Agriculture. Everyone depends on it directly or indirectly. 

Nowadays, agriculture is done by using very new modern methods. One of those methods is by 

using IoT (Internet of Things). Magnificent agriculture means Smart agriculture. In the present 

paper, we are going to see how the sensors have been a part of modern agriculture and then 

discuss how the technology has been upgraded in small farms at home and at large businesses 

which can increase the ability to produce food in the world. Using IoT and embedded systems 

now we are going to cultivate our crops by sensing the soil condition by using various sensors 

like PH Sensor, Humidity Sensor, Temperature sensor. By this system, farmers will be able to 

understand their farm, preserve their resources by using them without wastage and also 

maintain a safe environment. Practically implementation of this kind of operation is difficult 

but by using IoT we can create smart systems using the Internet and Wi-Fi. 

INTRODUCTION  

Agriculture is the primary occupation of India. By making use of evolution in technology we 

can develop a smart irrigation system. Water is the main for agriculture. To use water sensibly 

we have come across a technology called IoT (Internet of Things) [1-2]. Because water is the 

basic need of every organism in the world. We have to conserve it for the growing population, 

food demand and future generations. for this, we have designed an Automatic Irrigation System 

(AIS). Now a day’s water is completely contaminated. Because of this reason, everyone is 

disturbed including plants and animals. 

The entire ecosystem gets affected because of this contaminated water. Agriculture needs 85% 

of freshwater. If water gets contaminated, the agriculture sector is also affected. If measures 

were not taken to preserve water further centenaries may be affected by severe water-related 

complications. 
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In this paper, we are going to learn about various type of sensors and also various wireless and 

wired connections given to an IOT device which has their application of work. The watering of 

crops is controlled through the mobile application. Input is given by the farmer. An algorithm is 

developed to match the threshold values with the obtained values. Based on that, action will be 

taken automatically by taking permission from the user [1-2]. Proper planning for irrigation and 

monitoring of seeds is very essential for the successful growth of crops. 

Observation, Supervision, Scheduling, Distribution of data, Decision making and Action to be 

implemented are the methods that we are going to study in this paper [1-16]. The android 

application receives a notification from the farming system with cloud the help of a Wi-Fi 

module and a signal will be sent to a central base and next to performing automatic actions 

after decision making by the user. IoT is a cost-effective and reliable and is the best technology 

to create smart systems through the inter-networking [5-7]. 

By using this kind of automated system, the farmer will have the overall information about the 

farm from the development and monitoring of farms to sales. The sensors used here are 

integrated into the Arduino-Uno board to transfer and receive the data via inter-networking. 

LITERATURE STUDY 

This system uses Arduino since the project is based on IoT. Sensors are used to measure 

moisture content, temperature, humidity, the water level in the reservoir, etc. so that the system 

will automatically create the necessary environment to the fields according to the data given by 

the sensors. This kind of project is absolutely a splendid one if it is implemented in a very right 

way. The main aim here is to conserve the water and have fruitful agriculture without wasting 

the physical energy of the human man. This can be achieved by taking the help of the IoT 

gateway and Cloud-based technologies into account. 

We can term this as a platform that is evolved for conserving and directing water resources. 

The main motto of this system is to produce an increased crop production by using a cloud-

based architectural analysis. 

It automatically gathers the crop data which is filed by the sensors and assigns an action to the 

relay (water pump). Manages the obtained filed data with the database data and it identifies the 

problem involved in the field according to the produced data and it suggests some prediction 
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measures and gives access to the user to remote controlling crop monitoring via Internet, with 

the help of an android application. This application allows the user to login through his details. 

He provides the details about the crop for that particular season. Thus, through this application, 

the user receives a suggestion so that the farmer can act accordingly. This is a safe and secure 

process that the user(farmer) only can have access to it since he is the only one who is 

registered with his internet and mobile number. 

The water pump is connected to the water reservoir in the field and this is in charge of Relay. It 

is the combination of both water motor and microcontroller based on the commands of the user 

the relay will be ON/OFF. By taking into consideration the whole system is a Feedback system. 

It also has the advantage of minimizing the manpower, time-saving process, keeps down the 

complexities and as well as the costs. 

This system helps in continuous monitoring of the parameters of the soil. Here Filters are used 

to eliminate noise from the sensors. The various sensors used here are shown below, 

Humidity Sensor  

A Humidity sensor measures the amount of water vapor in the climate It is usually made up of 

materials with relatively low resistivity and this resistivity changes significantly with changes 

in humidity. The relationship between resistance and humidity is inverse exponential. The 

output is digital and is sent directly to the Arduino and it is later sent to the cloud for decision 

making. 

 

pH Sensor 

pH is the numeric representation of gram-equivalent per liter of hydrogen ion concentration in 

any solution. It varies between 0 to14. It is used to check whether the soil is acidic (0 to 7) or 
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alkaline (7 to14) with the help of hydrogen ion concentration. The potential difference between 

the two electrodes gives a direct measurement of the hydrogen ion concentration or pH of the 

system. 

 

Temperature Sensor  

A temperature sensor measures the external temperature by resistance which changes with 

temperature. It collects the data from the climate and converts that data into a user or a device 

understandable format. 

 

Moisture Sensor  

It is a sensor that recognizes the volumetrically content of water in the roots of the plants. This 

sensor mainly utilizes capacitance to gauge the water content of the soil (dielectric 

permittivity). It is placed in the soil. 
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Motion Sensor 

 It is a basic sensor that identifies the objects or things that are in motion in specific people. It is 

attached to the Arduino board and placed in the soil. It also finds obstacles. 

 

IoT SYSTEM 

An IOT based controlling system is proposed here where Internet and an Android application 

plays a major role in this system. Here, the whole system is observed, implemented and 

controlled by the powerful Debit card sized microcontroller called Arduino [5]. Arduino is one 

of the simple example systems of IoT. This paper also incorporates cloud computing and as 

well as with IoT to reduce the human physical work and as well as the route problems in the 

agriculture also to save water resources.[1] 

Some external factors affect the amount of water required by crops according to the climate. 

They are  

Temperature 

Humidity 

Light Intensity 

Speed of the wind 
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IR sensor 

Type of seed 

Pesticides 

The system proposed here also uses Cloud Computing Technology. It is defined as the on-

demand computing which exchanges the system resources and data among the different users. 

It can be represented in different forms like Saas, Paas, Iaas. Cloud computing plays a vital role 

in our system because it exchanges sensed data from the Arduino to the Android Application. 

Arduino is the main system in our project and it is a micro-controller used for operating the 

automation system. 

 

The whole system is encountered with the infield sensors which are supposed to take data from 

the farm and by using GPRS (General Packet Radio Service) then the information is 

transmitted to the cloud. Here at the base station, the necessary decisions are made and 

corresponding actions are done to control the irrigation in the farm according to the data 

present in the base system. 

Measuring of the Soil parameters includes Humidity and Moisture are the salient features for 

the growth and production of any crop in agriculture. There are two modes of operations for 

our proposed project they are Auto and Manual modes [1]. 
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The sensors which are present here collect the data across the farm field and sends it to the 

Arduino which dispatches it to the cloud.[3] The cloud is configured in such a way that it was 

already loaded with some basic Threshold values and this then compared with the sensed data 

by the sensors. Arduino gives outstanding processing and also for the smooth going of the 

system. 

SYSTEM DESIGN 

As long as the supply is provided to the device the Arduino board receives values of parameters 

from the sensor and sends that details and statistics to the Cloud server (database). 

The cloud is already having the threshold values it compares the information given by the 

Arduino with the threshold values and the further task is done by the user based on the decision 

statements sent by the cloud to the user’s mobile phone as a message. The implementation is 

done by taking decisions about watering the crop. This is done by monitoring environmental 

conditions on the farm [4]. 

 

The design of IoT and cloud computing-based smart agriculture comprises an Arduino, 

Humidity, Moisture, Temperature, Motion Sensors, and a Wi-Fi module ESP8266 and a GSM 

(Global System Mobile Communication) module. Software is also developed and programmed 

to dispatch information in the form of a message to the user(farmer) whenever the physical 

parameters that are being monitored from the sensors are cross the Threshold values. According 
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to the user’s decision after receiving the message, a signal will be sent to the Arduino board 

which switches ON/OFF the water pump for the irrigation.[1][2][3] 

 

The sensors are stationed at the zones of plant roots. Their task is to detect the parameters and 

transmits them to the Arduino. Here Arduino will act as an IoT Gateway because the further 

process is termed as the IoT Gateway procedure.[6]This presents the wireless capturing and by 

establishing a wireless Wi-Fi module that continuously records and updates the data to the 

Cloud.[8]This transmission of information is determined as the Duplex Communication and the 

user(farmer)should have the GPRS Protocol and Mobile data service providers like 2G,3G,4G 

and recently 5G networks. The readings should be taken in a specific time gap which is also 

programmed. Users can also plan for water resource utilization [1]. 

IMPLEMENTATION 

The smart agricultural device helps in collecting the information about the conditions of the 

crop and gives suggestions from them. An android application is developed and installed in a 

system or android mobile phone in which the farmer has to login with his details like username 

and password. Later he is asked about crop for the season. In the meanwhile, the system or 

device connected to the android application and the crop performs a series of operations such as  

1.Information collection 

2.Processing of a decision  
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3.Information distribution. 

The first phase involves the collection of data from the soil. The parameters such as moisture 

content, humidity, temperature, the water level in the reservoir. Since these sensors are attached 

to Arduino, by using the Wi-Fi module, the data from Arduino is sent to the cloud database. 

The second phase helps in the processing of data in which a decision is generated from decision 

logic which is maintained in the cloud database. The algorithm of the decision logic is as 

follows: 

Step 1: Start 

Step 2: Collection of data from sensors 

 Step 3: Conversion of analog data into digital data by Arduino 

 Step 4: Sending the data to the cloud database 

Step 5: If the data exceeds the limit  

   Send the data to the farmer through android application  

  if turn on is selected 

    send a signal to the cloud 

    send a signal to the IoT 

    the IoT trigger turns on the pump 

       else if turn off is selected 

     send a signal to the cloud 

    send a signal to the IoT 

    the IoT trigger turns off the pump 

  else 

  condition is continuously monitored until it exceeds the limit 

Step 6: End if 

Step 7: End 

The third phase is the information distribution phase in which the decision is sent to the android 

application.[1] The android applications also provide features along with the decision. It allows 
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turning On / Off the water pump from the smartphone. It also allows setting the amount of time 

the crop needs to be irrigated daily. It notifies whenever pesticides are required and whenever 

there is an animal attack on the crops. 

COMPARISION 

The following table describes the comparison of our system with the traditional practice of 

agriculture in real-time situations. There is also the involvement of a description of how our 

system is better than and helps in reducing a lot of human work and instead uses IoT and Cloud 

Computing. 

 

RESULTS 

This paper is based on cloud technology. It involves the internet for working. Hence the 

monitoring of the farm can be done using the internet easily. Technology nowadays is mostly 

based on Arduino, sensors and cloud computing. The sensors play a major role in the 

monitoring of the farm. They work instead of men to reduce human work. The only 

disadvantage is that this system cannot provide services when there is no availability of the 

Parameter Conventional Model Implemented Model 

Monitoring Complicated to Monitor in Real-time 

We have to check the farm fields now and 

then. 

Simple to Monitor in Real-time 

here, once in a while we observe 

the farm field. 

Efficiency Efficiency is less and manpower investment 

is high. 

Efficiency is Good and low 

manpower is required. 

Soil Health Forecasting of soil health is Tough. 

It is a treatment-oriented prototype. 

Possible to forecast the soil 

Condition. 

It is a Prevention oriented 

Prototype. 

Growth Complex to know crop production growth Easy to know the crop production 

growth due to the continuous 

monitoring by the sensors 

Internet 

Connectivity 

No need of Internet connection because of 

human intervention 

No need of human involvement in 

fields as they are captured by the 

Sensors and transmits data to the 

cloud 
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internet. We may come across several problems based on internet connectivity. But this system 

is based on current technology that relives the human from straining energy. We observe a lot 

of water scarcity nowadays. With the help of a facility provided by this system, which is, 

instant decision making and instant action of the system. This system also helps with time-

saving, increasing productivity. 

CONCLUSION 

This is a very efficient system for every farmer to save energy and water. The farmer will 

repeatedly watch the farm conditions and according to that, he will be able to take decisions 

without the involvement of direct monitoring of the farm fields by the farmer. This would be 

very useful if implemented everywhere in the irrigation. If there is no system like this, this task 

will be a tedious, time consuming and Human energy straining. These kinds of applications will 

be developed to save the productivity of a man that he will use this energy in some other kind 

of works. It ultimately gives a path to water conservation on the timely management by taking 

the base real-time values sensed by the sensors used. Though it needs internet connectivity, to 

send information to the cloud as well as to the user's mobile. It will be extraordinary if it is 

implemented without an internet connection. 
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