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Abstract— The main objective of this paper is to develop a 

smart greenhouse monitoring system using internet of things 

(IOT). We will design a protocol for greenhouse monitoring 

using wireless sensor network (WSN). Focus area will be 

parameters such as temperature, humidity and soil moisture. 

This system will be a substitute to traditional farming 

method in which farmer had to visit his field regularly to 

examine these parameters. We will develop such a system 

that will help a farmer to know his field status in his home 

or he may be residing in any part of the world. This paper 

investigates a smart agriculture monitoring system using 

arduino which senses the values of the parameters such as 

temperature, humidity and soil moisture and sends it to a 

controller that collect the data, analyses it and update it to a 

real-time monitoring system called firebase. 
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I. INTRODUCTION 

It is well known that agriculture is the backbone of Indian 

economy. Almost two-third of population is still dependent 

on agriculture for their livelihood. Agriculture sector also 

contributes to the Indian GDP. A major role is played by 

agriculture in providing large scale employment to the 

people, especially the villagers. Indian farmers adopt various 

methods for farming such as crop rotation, irrigation, 

pesticides etc. to increase the out turn of the crops. These all 

are the classical farming methods that has become outdated 

now. In all these classical methods farmers has to manually 

visit the field regularly to monitor the growth of their crops. 

The concern for the betterment of crop yield has made the 

farmers to remodel these methods and use the modern 

agricultural techniques by enforcing the modern 

technologies to produce better agricultural products. So this 

paper focuses on online monitoring of agriculture 

parameters such as temperature, humidity and soil moisture. 

All the parameters such as temperature, humidity and soil 

moisture will be sensed by a controller named arduino. 

Arduino controller will sense the parameters and send it to 

the raspberry controller. The raspberry controller will 

analyze the data and update the parameters to the PC 

connected to the raspberry pi. The parameters can also be 

analyzed through internet by using firebase application . 

This is the real time monitoring of the parameters. Firebase 

provides an API that lets developers store application data in 

a tree-like data structure that is automatically synchronized 

to the Firebase cloud servers and to any other clients that are 

listening to changes on that data. The ability to monitor 

environmental conditions is crucial to research in fields 

ranging from climate variability to agriculture. The authors 

[1] designed a greenhouse using WSN in which temperature, 

humidity and soil sensors were used.  When the 

experimental was done, it was found that the system can 

readily grasp (capture) the greenhouse environmental 

parameters such as humidity, temperature, and light 

intensity. It also showed normal transmission between the 

source node and the sink node and the network was finely 

stable. The results obtained were strongly adjustable with 

good acquaintance and a high accuracy. The additional costs 

only occurs when the battery of the sensor nodes expires  

and  then the batteries need to be  restored or charged  so 

that the system may work properly. The authors [2] 

designed a system by considering the requirement of a 

sugarcane crop for Indian climatic conditions. The WSN in 

agriculture is new technology for information acquisition 

and processing in sugarcane field. It is more advantageous 

than the traditional agriculture techniques. This work 

structured the precision agriculture monitoring system by 

wireless sensor nodes and base station to record the data of 

sensor nodes. The designed system is cost effective system 

and the information that is recorded is being transmitted to 

the remote location by using the Gsm network via a SMS. 

The farmer may use the received information to control the 

parameters. This kind of wireless detection and control 

improves the effectiveness and efficiency of resources used, 

which leads to the improved production. The drawback of 

system is its dependency on the GSM network. 

II. GREENHOSE SYSTEM 

A greenhouse is a building or complex in which fruits, 

vegetables and plants are grown. These structure range in 

size from small sheds to industrial sized buildings. 

Greenhouse are often used for growing plants, vegetables, 

fruits and transplants. The greenhouse has a closed 

environment which has its own solitary requirements, in 

comparison with the outside production. Diseases and pests 

and exaggeration of the heat and humidity has to be 

controlled and sprinkling of water is necessary. Significant 

inputs of heat and light may be required particularly with 

winter production of warm weather vegetables. In the winter 

season for the production of warm weather vegetables 

constraining inputs of the heat and light might be required. 

As the temperature and humidity of greenhouse must be 

monitored in a constant manner so that it may ensure most 

favorable conditions. With all the advancement in science 

technology there has been a need to improve the agriculture 

system so that farmers may be able to increase the crop 

yield. So this paper focuses mainly on 

 Measurement of agriculture parameters such as 

temperature, humidity and soil moisture. 

 Sending the sensed data to the server (PC). 

 Updating the information on real time database 

application firebase.  
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Fig. 1: Greenhouse concept 

III. IMPLEMENTATION 

The system which is implemented is divided into field side 

and client side. 

 

 
Fig. 2: Architecture diagram 

The hardware circuit which is implemented is 

shown below. The components used are three sensors 

temperature, humidity, and soil sensor, arduino 

microcontroller, logic converter raspberry pi controller, H 

bridge and a DC motor. 

 
Fig. 3: Hardware Protocol 

The hardware circuit in the field side senses the 

temperature through temperature sensor, humidity through 

humidity sensor and soil moisture through the soil sensor. 

The arduino microcontroller senses the values from the three 

sensors used and send the data to the raspberry pi controller 

over its serial port. Raspberry pi accepts the data and 

displays it in the form of GUI (graphical user interface) on 

the monitor screen attached to it and further pushes that data 

over the internet to a real time database service. 

The screenshots of the display in graphical form is 

shown in the next figure. The value of the temperature, 

humidity and soil moisture is displayed on the screen. From 

here we can take necessary action according to the data 

received. If the temperature is more than the desired then we 

can close the doors of the greenhouse. If the temperature is 

less than the desired then we can close the doors of the 

greenhouse. So in this way we can take necessary action as 

desired. 

 
Fig. 4: Screenshot of the data displayed on computer screen 

This data can also be seen on the realtime database 

firebase. In this the value is updated after every two 

seconds. The screenshot of this is shown below where the 

desired values are shown. 

 
Fig. 5: Screenshot of the data displayed on firebase. 

IV. CONCLUSION 

The design system was implemented with reasonable 

number of features. The system was realized using two 

microcontrollers working in parallel. One of them was 

Arduino and the other one was an ARM11 based Raspberry 

Pi. Three types of sensors temperature sensor, humidity 

sensor and soil moisture sensors were interfaced so as to 
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take the corresponding readings. The Arduino 

microcontroller is responsible for communicating with the 

sensors and sending the data to the Raspberry Pi over its 

serial port. Raspberry Pi accepts the data and displays it in 

the form of GUI (graphical user interface) on the monitor 

screen attached to it and further pushes that data over the 

internet to a real-time database service Firebase. After 

complete realization the system was run continuously for 

three days. The system was configured to update the online 

database at a frequency of every two seconds. Apart from a 

very few skips in the database updating the system worked 

smoothly and hence is ready to be implemented at the field.   

V. FUTURE SCOPE 

 Ability to control appliances through internet may be 

integrated for further ease. 

 Data analytics may be incorporated. 

 Conditional data advancement is another 

advancement that might prove faithful. 

 The system can be made 100% autonomous so that it 

may take all the necessary actions by itself and result 

in a healthy plant growth. 
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