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Abstract-- The aim of this paper is to design a greenhouse monitoring system based on the Internet of things (IOT).A 

greenhouse is a covered area where plants grow and cultivate. It is also known as land of controlled crops and plants. 

There are some important parameters to be monitored inside the greenhouse are temperature, relative humidity and 

carbon-di-oxide using coziar. It will start monitoring when its sensor is connected to the wireless embedded system 

(cc3200). We also show how pervasive computing technology is invading our greenhouse. They are representing the 

technology solution to automate and improve the management of greenhouse. Internet of things (IOT) was developed 

for connecting a billion of devices into an internet. A huge amount of information is transferred between the 

electronic devices. It is a new way to interactbetween device and people. This shows that how the embedded wireless 

system has been for future vision inthe monitoring system. Internet of things (IOT) will play a major role in day to 

day life in the future. 
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I. INTRODUCTION 

A greenhouse is a Morden off season, cultivatingmethod that giveshigh yields at any season. Due to 

wide growth of greenhouse an intelligent monitoring system gives more attention in a Morden 

greenhouse system. A greenhouse is a multivariate interactive system due to the inside weather 

flection with outside. Most of the agricultural sector in the country is facing the low economical 

resource, but some of the greenhouse running in the low tech. So many researchers have been 

focusing on the automated wireless embedded intelligent monitoring system for greenhouse. This 

paper showsthe experimental wireless embedded intelligent monitoring system for greenhouse which 

will improve crop growth and reduces cost and manpower. If monitoring has been implemented using 

the wired networks, the cables connected to the devices need to be rearranged for every crop, so it is 

waste of money and manpower, so it needs to be replaced bythe internet of things (IOT) because it 

provides a new method for accessing the farmland information. It expands the communication 

between the devices and the people by sensing a physical world using a sensing technology that 

information has been processed by the intelligent embedded wireless system using this methodology 

to achieve the real time monitoring of the physical world to get a data using that data to make 

decisionsfor what action to make. The information gained by the embedded wireless node has been 

sent to the server through “message queuing telemetry transport” (MQTT) broker, serverwhich is a 

standalone private web server. The server will manage the sensor data using MySQL, it stores the data 

every five second time stamps. Time, temperature, carbon-di-oxide and relative humidity data have 

been stored in the database. Using the web languages like PHP and HTML the sensor data have been 

displayed in the graph for better understanding. This shows how the internet of things (IOT) has made 

revolution for the future communication and computing. It’s just not just extension of internet or 

communication. It has the features for both the internet and communication. It has its own features of 

three layer architecture, whichis not enough so, the five layerswere introduced. A first IOT has been 

used by Kevin Ashton in a presentation in 1998. The main purpose of IOT is for exchanging 

information. IOT will serve as the backbone for computing and networking of embedded system 
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II. INTERNET OF THINGS ARCHITECTURE 

There is no perfect definition for IOT architecture .It has three layer architectureearlierand now it has 

five layers.Fig.1 shows the 3-layer architecture. 

 

Figure 1: old 3-layer architecture of the internet of things 

a. perception layer 

It is the first layer of IOTit is mainly used for identifying objects and collecting information. It is tied 

to the hardware device like a GPS, sensor, RFID tags, and sensor network and linked to any 

intelligent system, it also called physical layer as the information from the physical devices has been 

changed into a digital signal thatis suitable for network transmission.The closing device is plugged in 

to the perception layer and all are “network element” which is similar to the physical layer in the open 

system interconnect model.The primary work of this layer is to gather information from the sensing 

technology. 

 
b. network layer 

It is a second layer for the IOT architecture .Its main function is to conduct and obtain data or 

information. It is a network management canter for IOT. It gains data or information from the 

perception layer that has been treated and transferred to the different networks via wired or wireless 

network. It has many protocols, but the primary protocol used are ipv4 and ipv6 as these protocols are 

used to addressing billions of billions network devices and it also transfers huge amount of data 

between dissimilar networks. 

 

c. application layer 

It is a third layer for the internet of things. It ties the application to the network .The data or 

information from the network layer is given to the application and it runs on the application designed 

and it depends on the prerequisites of that diligence.For internet of things it developed a wide scope of 

applications such as logistics management, intelligent transportation and identity authentication 

mainly for safety. 

 

III. OBJECTIVE OF PROPOSED SYSTEM 

 

The proposed system consistsof asensor that continuously takes in data from the greenhouse 

environment and reports it to the gateway node.The information or data received at the gateway has 

been examined and filtered and then it is processed for efficient transmission in wireless networks.The 

wireless communication technology applied in the gateway node cc3200 Launchpad will get an IP 

address from connection to the nearest Wi-Fi router.These gateways are utilized to transmit the data to 

the standalone web server via internetand from the web server various clients can retrieve the required 

information. 
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Figure 2: proposed system block diagram 

A. sensor 

The cozir sensor senses environmental temperature, relative humidity, and carbon-di-oxide from the 

greenhouseand asthese readings are gained from the single sensor cozir, and as the node size became 

smaller and also easy to interface with CC3200 using UART the temperature shows the indoor 

temperature of the greenhouse, relative humidity indicates the present water vapour within the 

greenhouse and carbon-di-oxide shows the quantity of co2 gas present inside the nursery.These are 

the major data needed for monitoring the greenhouse. The main advantage of cozir is it runs in low 

power 3.5MW and it has minimal power up time 1.2 second which gives digital output and wireless 

compactable auto calibration the measurement ranges 0-2000ppm and 0-5000ppm. 

 

B. cc3200 Launchpad 

The cc3200 is the first single chip built in Wi-Fi board with ARM cortex M4 microcontroller in 

Launchpad designed by Texas instrument ithasa clock frequencyof about80MHz.It is a network 

processor. The favourable access point must be delineated in the plan and also the password.The 

cc3200 will connect to the access point by assigning an access point in the program using an inbuilt 

Wi-Fi chip and acquires an IP address by itself it can be watched in the serial port.It is also delineated 

in the program and this board is really desirable for developing internet of things applications.It 

supports internet protocols support and security is not excessively far. The device includes peripherals 

like UART, SPI, I2C, SD/MMC, I2S, and four-channel ADCand also have parallel interface. This 

panel can function at both station and client board.And as well it has a support for WPA2 and WPS 

security. And it supports for SSL stack, TCP/IP stacks, and many internet protocols. Cozirsensor is 

interfaced using UART. This sensor requires two different serials because one is used to spark off and 

another is used to receive data from the serial thereceived data will belooking like a junk format so the 

energy program helped to establish acorrect format tosubscribe tothe MQTT server the CC3200 has 

an ARM cortex M4.The data has been treated by this microcontroller unit and then processed data 

been transmitted by the same chip with enabled WI-FI to the network by connecting to the specified 

access point in the push. 
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C. mqtt broker 

It is a message queuing telemetry transfer protocol for machine-machine communication in the 

network .It can subscribe the data from the CC3200 Launchpad to the MQTT broker and then print 

the data to the standalone web server which is a lightweight protocol messaging protocol for usage on 

top of the TCP/IP protocol. It is designed for connections with remote locations where a "small code 

footprint" is required or the network bandwidth is determined. 

 

D. web server 

The web server uses the hypertext transfer protocol (HTTP) to establish a connection between client 

and the server .It uses HTML for describing the viewerthat there are some method to access the data 

GET method is basic method of request given to the server by the client (web browser)the server will 

throw the server information to the requested client another method is POST sends the data from the 

client to the server. Itis mostly used when client use the application form to fill the data. These use the 

standard message format given by W3C World Wide Web consortium. The server responds to the 

client using the response code for example: 200OK for successful completion request and also some 

the error code are there.for example HTTP 404 code indicates server side error. The server is unable 

to process the request. The web server can process the data one job is deliver content from stored 

webpages to uses then another job receive the data from the client to save it into the server for 

example filling form and submitting that for the ticket and also uploading the file to the email or to the 

some website. The web server are running in a back end server programming language C#, python, 

Perl, JavaScript. And asp.net and etc. there are two different types of web pages one is static and other 

is dynamic web page. Static web pages remains unaltered until the admin or web developer alter the 

data in the server it won’t have any animation effect and its cheap for develop and need reduce time to 

build it. Dynamic web pages are more interactive and inter connected to many web pages and also 

more costly and complex to develop .for example static web pages are blogs are mostly static and 

dynamic web pages are Facebook, twitter, etc. web servers are used to control and monitor any 

independent wireless embedded system with enabled internet of things and the web server has been 

protected by the many security measures and also ever independent greenhouse monitoring data has 

been stored in the different database and information has been protected by the username and the 

password features which are given to the server to protect their individual data so  that no one can see 

the others information. The password and user id information has been stored in the server for the 

authentication purpose in the encrypted manner and also web server running in the HTTPS and its 

port number is 8080 is encrypted data so no one can intercept the data from the server. The data  that 

has been stored in the web server are environmental temperature and relative humidity and carbon-di-

oxide with time in hours/minutes/seconds format these data has been converted into the graphical 

form by using the php and html programming the graph has been formed so more understanding and 

better look for that information. 

E. database 

The data from the MQTT broker has been published into the standalone web server by the help of the 

python script thus the data has been stored in the data base management system DBMS. It handles the 

user request and to create access data from the database the DBMS also called as relational database 

management system RDBMS. And it also makes sure of data integrity i.e. make sure of continuous 

access of data and also seen on the data losses and redundancy and parity and so on. 
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IV. TEST ENVIRONMENT 

The wireless embedded system has been tested in the small version of greenhouse 

environment. The proposed embedded systems consist of COZIR and CC3200 Launchpad 

designed by Texas instrument. The sensor has been designed by Gas Sensing Solution. The

Sensor has been connected with the CC3200 using the UART asshown in figure. 3 

 

Figure 3: CC3200 and COZIR 

 
The board has been programmed using energia program in that program the CC3200 is 

connected with the access point Brovis-0 has been mentioned in the energia program then the 

data has been subscribed into the MQTT broker shown in figure. 4 then publish the data into 

the standalone web server 

 

 
Figure 4: publish data to MQTT broker 
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The server IP address is 95.215.63.89 .The data has been saved into the MySQL database. In the 

server the format of the data in the table is time, relativehumidity, temperature and carbon-di-oxide.

 

Figure.5: standalone server database MySQL 

The graph has been displayed in the web pages which are the output of the sensor data. 

V. RESULT 

The objective of the project is to promote the intelligent and automation in the greenhouse 

monitoring using a new a trend called the internet of things. The greenhouse monitoring system 

based on internet of things can give accuracy in an efficient way and continuous monitoring of 

greenhouse environment has been done. The proposed study about building greenhouse monitoring 

system based on internet of things in which the software for the development board with sensor 

hasbeen developed with the embedded system and communication technology. The graph contains 

temperature, relative humidity and carbon-di-oxide from the sensor. 

 
The result of this project shows that a new proposed system for green house monitoring has agreat 

advantage in remote monitoringalso. The implementation of the internet of things alsooccurs in a 

more secure fashion. Thus it has a broad application prospect and industrial value. 
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