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ABSTRACT: 

     Agriculture plays a crucial role within 

the development of the country. Agriculture 

invariably impedes the event of the country. we 

will use the most recent rising technology 

as sensible agriculture by modernizing the ancient ways 

of agriculture. Therefore the project aims at creating 

agriculture sensible victimization WSN(Wireless sensor 

Network) and IoT (Internet of Things) technologies. The 

internet of Things (IoT), the thought of obtaining real-

world objects connected with one another, can amend 

users to  organize, get and consume info radically. This 

project uses ESP8266 ESP module to ascertain a 

communication between web and consumer system. The 

info from the sensing element area unit is fetched and 

sent to the IoT server. The info that is collected from the 

IoT server is analysed (i.e) if the temperature is raised or 

soil moisture level is shrivelled the motor is turned on. 

The user needn't move to the specified, location to 

realize the access of motor 

on/off. dominant of these modules area unit  are done 

through NodeMCU and ESP8266 module. 
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1.INTRODUCTION: 

  Agriculture is taken into account as it is  the 

basis of life for human species, as it is the main supply of 

food grains and alternative raw materials. Growth in 

agricultural sector is important for the event of status of 

the country. The advancement within the technology 

can facilitate farmers to increase the crop gain. The 

new ideas within the technologies currently are day area 

unit (i) Internet of Things (IoT)   (ii) Wireless sensor 

Network (WSN). The utilization of wireless sensing 

element network collects the info from differing kinds of  

sensors and sends it to main server victimization wireless 

protocol. After grouping the info from the server, 

necessary actions like activating the motor from the 

webpage nor by machine-controlled is done, which saves 

the human work. The idea of the IoT 1st came in to 

style in 1999, through the Auto-ID Center 

at Massachusetts Institute of Technology 

and connected market-analysis publications. IoT, the 

thought of obtaining real-world objects are connected 

with one another and consumes info. The 

IoT permits objects to be detected or controlled remotely 

across existing network infrastructure. IoT is predicted to 

supply advanced property of devices, systems, and 

services that goes beyond machine-to-machine (M2M), 

consultants estimate that IoT can encompass 

concerning thirty billion objects by 2020. 

The cultivation of crops at varied regions 

victimization the sensors. Famers needn't move to the 

sector to on/off the motor since it is done by 

webpage. The info from these sensors area unit are 

collected, associate, degreed and controlled with the 

assistance of an NodeMCU and sent to the server. The 

user can even get the alert message of warmth by Email. 

For associate degree example, if a 00person needs to 

investigate the sector then the user will access the 

info that is held on within the internet server and 

proceed any actions. By this theme, we have a tendency 

to cut back the wastage of yielding crops and increase the 

sector potency. Our main objective for implementing this 

project is to opt the farmers, since farmers might not 

grasp the correct price of the temperature, humidness and 

soil moisture from the sector. 

 Sensible management of pump supported real 

time field information i.e. mechanically turning on/off 

the pump once attaining the specified soil moisture level 

in motor vehicle mode, change pump on/off remotely 

via pc in manual mode, and continuous observance of 

soil moisture. 
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Therefore automation should be enforced in 

agriculture to beat these issues. To supply resolution to 

all or any such issues, it's necessary to develop associate 

degree integrated system which can beware of all 

factors touching the productivity in each stage.  

However complete automation in agriculture isn't 

achieved thanks to varied problems. Though it's enforced 

within the analysis level it's not given to the farmers as a 

product to urge benefitted from the resources. 

2. LITERATURE SURVEY: 

IoT is not just a technology but an ecosystem 

of technologies or amalgamation of different sets of 

technology that can have a profound impact on our lives 

– personal, professional and social. According to study 

[1] Robots have been used in the agriculture field for 

efficiency which leads to high cost. [2]In this, more 

advanced technique is used which is use of insecticides 

and pesticides that can be used for the growth of 

crops.[3] Growth in agricultural sector is necessary for 

the development of economic condition of the country. 

Unfortunately, many farmers still use the traditional 

methods of farming which results in low yielding of 

crops and fruits. [4]The sensors have deployed in the 

fields for the collection of data about the environment, 

humidity, soil moisture and leaf wetness. For the 

collection of data remote agriculture sensor board is used 

because it is specially designed for handling agriculture 

activities.  

  [6] Wherever automation had been 

implemented and human beings had been replaced by 

automatic machineries, the yield has been improved. 

Hence there is need to implement modern science and 

technology in the agriculture sector for increasing the 

yield. [7]According to the survey, in earlier days the 

farmer has to method all the sector connected work 

like observing the sector for condition and checking the 

water level manually which it ends up in complexness.[8] 

Once the farmer manually monitors the sector, it ends up 

in force and additional time consumption. Thanks to the 

decrease in water for the sector results in loss for the 

farmer. we will bring the agriculture to subsequent level 

by victimization the most recent technologies like 

IoT(Internet of Things) and WSN(Wireless sensor 

Network). [9]The water for the agriculture field is a 

necessary want, therefore the farmer will use sensors to 

look at or to urge the readings of the water, in order 

to cultivate the crops in keeping with the water.[10] The 

farmer will make use of those technologies to boost the 

expansion and additionally the betterment of the sector. 

Even though it results in authorisation, the 

farmer should have the information to access the IoT 

devices. The user will place over one device within 

the field to extend the accuracy. 

2.1 MATERIALS AND METHODS: 

      In the planned system, considering the drawbacks of 

the farmer, needs of the we have a tendency to  use latest 

technology to bring the agriculture to 

subsequent level. we will see that several changes within 

the field of agriculture like plow was replaced by tractor, 

handy cultivation is replaced by giant 

machineries several latest varieties of irrigation system is 

been enforced. According to our proposal we have a 

tendency to use various sensing elements like 

DHT22 sensing element and soil moisture sensor.  

            The DHT22 sensing element is been accustomed 

to get the info of temperature and humidness, Likewise 

soil moisture sensing element is employed to 

live the moisture level within the soil. The farmer will 

implement this device at varied location within 

the field to confirm the crop production.  We make use 

of ESP module as a WSN [5] device to speak with the 

net. All the sensing element information area 

unit collected and sent to the IoT server, the 

graphical illustration of the info area unit been 

viewed, we will not solely read the info, however 

additionally analyze the info. As associate degree 

advance we will create the sensing 

element information to be viewed in the mobile device 

or alternative hand-held devices.  

   Once the reading is viewed then the farmer will 

create the required changes in keeping with the info. 

Since we have a tendency to area unit victimization ESP 

module, it is low price and simply to handle in 

comparison to alternative devices. As the main 

microcontroller, we have a tendency to use 

NodeMCU wherever all the devices area 
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unit integrated along to realize the data. We have a 

tendency to use completely different sensing elements 

like DHT22 sensing element and soil moisture sensor to 

boost the yield of the crops, a lot of further devices is 

additional in keeping with the farmer. 

         By implementing our methodology, we 

will increase the cultivation of crops 

at varied regions victimization the sensors. 

Famers needn't move to the sector to on/off the motor 

since it is done by webpage. The info collected from 

these sensors area unit collected with the assistance 

of associate degree NodeMCU and sent to the server. The 

user can even get the alert message of warmth by Email. 

For associate degree example, if someone needs to 

investigate the sector then the user will access the 

info that is hold on within the internet server and 

proceed any actions. By this theme, we have a tendency 

to cut back the wastage of yielding crops and increase the 

sector potency. There's associate degree open supply 

golem mobile app to look at the info hold on within 

the server. this technique is straightforward to implement 

and additionally it reduces the complexness to the 

farmer. 

 

Fig 1.1 Architecture Diagram 

In the Architecture Diagram, the two sensors, 

DHT22 and soil moisture sensor is connected to the 

NodeMCU (Microcontroller), along with the sensor 

servo motor is been also connected. The important 

component which is considered as ESP8266 is been 

associated. ESP8266 acts as an intermediate between the 

hardware component and IoT server in which the data is 

been uploaded, analysed. (MQTT) Message Queuing 

Telemetry Transport .The connected devices need a 

protocol using which they could communicate only when 

it is required. Devices with constrained resources should 

be able to communicate with various other heterogeneous 

devices. 

 The other part is the IoT server, first and 

foremost an account is created by using existing email of 

the user. Then a channel is created with its auto 

generated unique id. A channel can have eight number of 

fields. After the channel is created, the fields with its 

appropriate set of constrains are created, the field are 

were the data will be displayed. One of the main 

advantage of using IoT server is that it provides default 

MATLAB analysis and visualization. MATLAB analysis 

is achieved default by auto code generate. In IoT server 

itself threshold value is set and according to that value 

action is been done which is to send alert message to the 

user. The user can also ON/OFF the motor by using the 

message from the remote location. In order to view the 

data the user can login to the server and view the data by 

using channel id or the tag name. The user can also view 

the data from the mobile by using thingspeak mobile app 

which is open source.  

2.2 NODEMCU : 

      NodeMCU is associate degree ASCII text 

file platform used for building natural philosophy comes. 

NodeMCU consists of each a physical 

programmable circuit card (often mentioned as 

a microcontroller) and a bit of software, or IDE 

(Integrated Development Environment) that runs on 

your pc, accustomed write and transfer code to the 

physical board. 
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Fig 1.2 NodeMCU  

The NodeMCU board get five V power offer from either 

USB cable or from AC Adapter. The pin configuration of 

NodeMCU is straightforward and simple to grasp in 

comparison to alternative microcontroller board.   

2.3 ESP8266: 

             The ESP8266 ESP module may be a self-

contained SOC with integrated TCP/IP protocol stack 

which will provide any microcontroller access to your 

LAN network. The ESP8266 is capable of either hosting 

associate degree application or offloading all Wi-Fi . 

2.4 DHT22 SENSOR  

The AM2302 may be a wired version of 

the DHT22, in an exceedingly giant plastic body. it's a 

basic, cheap digital temperature and humidness sensing 

element.It uses a electrical phenomenon humidness 

sensing element and a semiconductor device to live the 

encircling air, and spits out a digital signal on the 

info pin and ground. 

 

Fig 1.3 DHT22 sensor 

2.5 SOIL MOISTURE SENSOR 

 The Soil moisture Sensor uses capacitance to live the 

water content of soil (by activity the material permittivity 

of the soil, that may be a operate of the water content). 

Merely insert this rugged sensor into the soil to be tested, 

and also the meter water content of the soil is reported in 

Percent. 

 

Fig 1.4 Soil moisture sensing element 

2.6 DC MOTOR 

 A DC motor is a rotary actuator or linear 

actuator that permits for precise management of angular 

or linear position, speed and acceleration. It consists 

of an acceptable motor coupled to a sensing element for 

position feedback. It additionally needs a comparatively 

subtle controller, typically a frenzied module designed 

specifically to be used with DC motors.  

   

Fig 1.5 DC Motor 

 

Time  Baud 

Rate  

Temperature 

Value 

Humidity  

Value 

Soil 

Moisture 

Value 

3 min 115200 36.90 70.16 39 

5 min 115200 37.10 71.19 31 

7 min 115200 37.59 71.33 39 

9 min 115200 37.50 72.53 48 

11 

min 

115200 39.43 72.69 50 
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Table 1.1 Tabulation for Sensor values 

The tabulation gives the description about the 

sensor values. It is achieved from the data which is been 

uploaded to the server. The time describes the time 

interval the data is been uploaded. The baud rate 

describes the speed of communication over a data 

channel. The baud rate varies from 300 to 115200. The 

higher baud rate, the more bits per second that are 

transferred. The temperature and humidity value are 

gained from DHT22 sensor. One of the main advantage 

of using DHT22 sensor is that it can detect values which 

is in below to the minus. Soil moisture value is fetched 

from the soil moisture sensor.  

 

 

2.7 UPLOAD SENSOR DATA 

This is often the primary module within the 

planned system that is to transfer sensing element 

information to the IoT server. so 

as to transfer the sensing element information the 

user has got to produce associate degree account within 

the ThinkSpeak. once making associate degree account 

the user has got to produce a channel 

with needed variety of field to show the info in graph 

format. If the user desires over one field then has got 

tochoose the sector. 

 

 

Fig 1.6 transfer sensing element values 

Where as making the channel a singular 

API secret is generated that is employed to browse and 

write information to the IoT Server. This API secret 

is utilized in the code in order that the info is uploaded to 

the sever victimization this API keys. The user can 

even set the situation victimization latitude and great 

circle values. 

2.8 ANALYSE THE DATA  

 This is often subsequent module of the project 

{in that|during which|within which} the uploaded 

information is analysed within the ThinkSpeak 

server victimization MATLAB which is gift by 

default. we will set the brink price to the temperature 

reading from the DHT twenty two sensing element.  

 

Fig 1.7  Analyse of knowledge 

         Analyze is completed on the temperature 

price that is already been uploaded within the server. 

Bulk information is been uploaded by victimization the 

operate bulk_update. Analyze method is completed at the 

backend of the server however code is generated 

mechanically.  

2.9 RESPONSE TO THE DATA    

The info that's analyzed is ready to response, as 

response to the info the user gets associate degree email 

from the ThinkSpeak that the sensing element price 

reaches threshold price. Once the info the user will 

perform any actions supported the info. 

 

Fig 1.8  Response of knowledge 

The ThingSpeak server itself 

provides associate degree setting to send the 

message therefore the user needn't move to the 

other third party application to send the message, 

causing message is straightforward step. The user has got 
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to set the brink price by diagrammatically then` the mail 

is send once the temperature reaches the brink price. 

2.10 ON/OFF SERVO MOTOR  

In this module the user ON/OFF the servo 

motor remotely with the assistance of webpage. The 

user read the brink price that is send from ThinkSpeak as 

mail and run the motor. This method is administrated by 

the information science address of 

the clairvoyance 8266 ESP modules. The 

user will create use of this information 

science address will on/off the servo at remote location.  

3. EXPERIMENTAL SETUP AND RESULT: 

The hardware is interfaced with all the sensors 

to the board. The hardware includes NodeMCU , sensors, 

, ESP 8266. associate degree open supply golem app is 

employed to remotely read and alert the user once the 

temperature will increase. Within the experiment 

NodeMCU plays a crucial role, which suggests the 

sensors and also the ESP module. We have a tendency to 

create use of NodeMCU IDE to code and plant the code 

to the board.  

3.1 MEASURING TEMPERATURE VALUE 

This indicates the temperature data which is 

been uploaded to the server using the NodeMCU, 

DHT22 and ESP8266. 

 

Fig 2.1 Temperature data uploaded to the server 

The temperature is calculated as Celsius by  

default. The data is uploaded at certain time interval. The 

x-axis of the graph describes the time and the y -axis 

describes the temperature. 

3.2 UPLOADING HUMIDITY VALUE 

 

Fig 2.2 Humidity data uploaded to the server 

This shows the humidity data which is been 

uploaded to the server using the NodeMCU, DHT22 and 

ESP8266. It measures the humidity level in the air. The 

data is uploaded at certain time interval. The x-axis of the 

graph describes the time and the y-axis describes the 

humidity. 

3.3 UPLOADING SOIL MOISTURE VALUE 

          This indicates the soil moisture data which is been 

uploaded to the server using the NodeMCU, soil 

moisture and ESP8266. The soil moisture values is 

measured as percentage 

 

Fig 2.3  Soil Moisture data uploaded to the server 

The data is uploaded at certain time interval. 

The x-axis of the graph describes the time and the y -axis 

describes the percentage of soil moisture. The 

temperature sensing element, humidness Senor, water 

pump, etc. connected to the microcontroller board. The 

sensors offers input to the controller and in keeping with 

that microcontroller controls the devices and additionally 

sends the worth of sensors to the NodeMCU  

4.CONCLUSION: 

  During this project the sensors and 

NodeMCU area unit with success interfaced and wireless 

communication is achieved between varied nodes. All 
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observations and experimental tests prove that this 

project may be a complete resolution to field activities. 

Implementation of such a system with in the field will 

undoubtedly facilitate to enhance the yield of the crops 

and overall production.  

As a crucial constituent a part of the 

IoT, sensing element networks to act with the world 

objects. We have a tendency to area 

unit managing the sensing element network style that 

allows connecting agriculture to the IoT.  

The affiliation sets up the links among farms, 

and therefore improves the assembly of agricultural 

product, it's a comprehensive system designed to attain 

preciseness in agriculture. All observations and 

experimental tests proves that project may be 

a complete resolution to field activities, irrigation issues, 

and storage issues victimization remote controlled 

automaton, sensible irrigation system and a sensible 

warehouse management system severally. 

Implementation of such a system within 

the field will undoubtedly facilitate to enhance the yield 

of the crops and overall production.  
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