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Abstract - This paper presents a design and working of system that can gather the data identified with greenhouse 

environment and control the system automatically with respect to the pre-defined ideal conditions. Different sensor and 
actuators are discussed below. Basic parameters like temperature, humidity and light is controlled automatically through 
micro-controller. Some of the time based functions are actuated by a timer. Irrespective of automatic control, all the pumps, 
fans and motors are manually controlled with the help of GSM (Global System for Mobile Communication). Necessary 
information is shared with the proprietor using GSM. The LCD (Liquid Crystal Display) is implemented at the greenhouse to 
display some of the parameters for observation and analysis. 
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I. INTRODUCTION 

 

Agriculture plays a prominent role in supplying the 

food for overgrowing population. Latest technology 

and innovations are replacing the traditional methods 
in other fields, yet agriculture is stuck with traditional 

methods, especially in India and other under 

developed countries. Traditional methods in 

agriculture are more efficient only in ideal weather 

conditions but now, it is unreliable weather due to 

global warming. Along with climate changes farmers 

arealso facing the problems fromrodents,birds, 

animals, pests, diseases scarcity of water and its 

management. Eventually the number of farmers will 

decrease and so does the productivity. 

 

These factors can be eliminated with help of the 
greenhouse. In greenhouse, it is possible to create an 

artificial environment irrespective of climatic 

conditions. A miniature greenhouse having 

dimensions 1.5m×1m×1m is a structure with walls 

and roof made chiefly of transparent material in 

which plants requiring regulated climatic conditions 

are grown. A more scientific definition is “a covered 

structure that protects the plants from extensive 

external climate conditions and diseases, creates 

optimal growth microenvironment, and offers a 

flexible solution for sustainable and efficient year-
round cultivation.” This greenhouse operates as a 

system and is also referred as controlled environment 

plant production system (CEPPS). The greenhouse is 

filled with equipments including heating, cooling, 

lighting, humidity and weather regulating devices 

controlled by an Arduino microcontroller to optimize 

conditions for plant growth. These are used to 

evaluate optimality degrees and comfort ratio of 

greenhouse micro-climate (i.e., air temperature, 

relative humidity and weather conditions) in order to 

reduce production risk prior to cultivation of a 

specific crop [1]. 
Every person doesn’t have exact knowledge of 

quantity and time to apply to crop. The designed 

system presently developed can precisely monitor the 

humidity, light intensity, temperature and many more 

parameters for crops using Arduino microcontroller. 

An automated roof window opening and closing 

system is used for natural convection of air. The 
objective of the project is to design an automated 

greenhouse monitoring and controlling system which 

is purely sensor based and can manage everything 

with minimum labour and cost. By using output 

signals given by different sensors Arduino 

microcontroller will maintain pre-defined conditions 

for proper growth of plants in green house. The 

purpose of project is to grow a crop in any climatic 

conditions at any time. The need of staying close to 

farm and monitoring it all the time can be eliminated 

with the application of GSM. One can stay in remote 

area and monitor the activities. This is the future of 
small, medium and large agriculture sector [2]. 

 

 
Figure 1. Arduino mega microcontroller 2560 

 

II. THEORY 

 

2.1 Arduino mega 2560 microcontroller: The 
Arduino Mega 2560 is a microcontroller board is a 

low powered and cost efficient microcontroller. It has 

54 digital input/output pins (of which 14 can be used 

as analog output pins), 16 analog inputs, which makes 

easy to read and control more sensors and other 

devices. In this project embedded C programming is 

used for the microcontroller to control the whole 

system. Arduino is the open source electronic 

prototyping platform to create interactive system. The 
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interface with the Arduino is compare to other micro 

controller. The cost of the Arduino products is 
comparatively less. Arduino boardrequires an IDE 

platform to write and execute the program [5].  The 

microcontroller is shown in figure.1. 

 

2.2 SENSORS 

2.2.1 Temperature and Humidity sensor 

(DHT11):This sensor uses a capacitive humidity 

sensor and a thermistor to measure temperature and 

humidity of the surrounding air.It is integrated with a 

high-performance 8-bit microcontroller to give digital 

and analog signals. 

 

 
Figure 2. Humidity and temperature sensor DHT11 

 

2.2.2 LDR (Light Dependent Resistor):This sensor 

is used to measure the light intensity. It is a light 

dependent resistance sensor. This sensor is connected 

to external circuit to measure the analog reading. The 

analog output is fed o the microcontroller. 

 

2.2.3 Soil moisture sensor: This sensor shown in 

figure.7 measures the amount of moisture in the soil. 
The sensor uses a two probe made of metals. The 

flow of current between the two probes is depend on 

the moisture of the soil. The current flow is measure 

by a circuit and it gives digital and analog signals to 

the microcontroller [3]. 

 

2.2.4 Rain drop sensor:The module is shown in 

figure.8 is based on the LM393 op amp. It includes 

the electronics module and a printed circuit board that 

collects the rain drops. As the rain drops are collected 

on the circuit board, they create path of parallel 

resistance that are measured via op amp. 

 

2.2.5 Anemometer Sensor: Anemometer is used to 

measure the speed of the wind. It uses a set of halved 

hallow sphere mounted on the shaft to measure the 

speed. The change in the drag coefficient of the inner 

and outer surface of the spherical cups causes the 

spin. the rotation of the shaft if directly proportional 

to the speed of the wind. 

 
Figure3. Anemometer sensor 

 

2.3 Global System for Mobile Communication 
(GSM-SIM800):GSM shown in figure.9 is a mobile 

communication modem. SIM800 is a cheap and 

portable board. It has a features of sending and 

receiving SMS, receive and make calls and accept AT 

commands. The GSM module is fully controlled by 

the Arduino Mega microcontroller. In this AT 

commands are used in the program to control the 

GSM module to send and receive SMS. The GSM 

module is programmed to send and receive SMS only 

from the owner. 

 
Figure 4. Global System for Mobile communication. 

 

2.4 Liquid Crystal Display (LCD):An LCD is an 

electronic display module used to display characters, 

numbers and special symbols. The greenhouse is 

attached with 16×2 LCDdisplay to display the real 

time temperature, humidity and light intensity. It is 

controlled by microcontroller. Some parameters are 
displayed in this, so that workers will know the real 

time values. 

 

 
Figure5. Liquid Crystal Display 

 

2.5 Other devices 

2.5.1 Light-emitting diode (LED): This device 

converts electricity into light. The wavelength of the 

light is depending on the power input and the design 

of the diode. Plants requires light for photosynthesis 

either from sun or from artificial sources like LED 

Plants use photo-synthetically active radiation (PAR), 
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light wave length is between 400 and 700 nm for 

photosynthesis. Different range of LED’s are used in 
the greenhouse for plant growth. 

2.5.2Sprinklers, Foggers and misters:Sprinklers 

sprays the large sized water droplets to the plants and 

soil. Foggers produces a medium sized water 

droplet.Mister is a device which uses nozzle and a 

pressurised water to distributes the tiny water droplets 

across plants and soil. Sprinklers creates an artificial 

raining for plants. Foggers and misters are used to 

increase the moisture of the air. 

2.5.3 Cooling Fans:The blades which are driven by 

electric motor to create an airflow. More number of 

cooling fans are used in the green house for the 
continuous supply of air into the greenhouse. These 

also cools the inside environment. The exhaust fans 

blow the hot air outside of the greenhouse. 

2.5.4 Heating coil: This device produces heat by 

consuming electricity. whenever the temperature 

inside the greenhouse is low, the heating coils are 

used to increase the temperature. 

 

III. METHODOLOGY 

 

3.1 AUTOMATIC CONTROL BY ARDUINO 
MICROCONTROLLER: In this system Arduino 

Mega is the heart of the system which collects data 

from different sensors and controls number of 

devices. The basic block diagram of the system is as 

shown below. 

 

 
Figure6. Block diagram 

 

The program for this system is designed in such a 

way that at first it collects the data from the sensors, 
stores the data in the memory, compares with the 

predefined data and actuating the necessary device to 

maintain all the parameters within the range [4]. The 

block diagram is shown in figure.5. 

3.1.1 Temperature control: The DHT11 sensor 

sends the analog temperature reading to the 

controller. If the temperature is more than the 

predefined value cooling fans are turned on, if the 

temperature is below the minimum value then heating 

coils are actuated. All the above functions are 

controlled by controller through drivers. 

3.1.2 Humidity control: The value of air humidity is 

measured by DHT11 and it sends the data to the 
controller. When the humidity goes below the 

minimum value the misters are turned on to increase 

the humidity. 

3.1.3 Light intensity control:  Light is the basic 

factor for the photosynthesis. Plants need minimum 

of 10 to 13 hours of light every day. To precisely 

achieve that much time it is controlled automatically 

by controller. LDR gives the value of the light 

intensity and it reads by the controller. When the 

intensity of light is less than required artificial 

lighting (LED’s) system is turned on. 

3.1.4 Soil moisture control:  All the nutrients to the 
plants are taken through soil. It is necessary to 

maintain the moisture content of the soil for proper 

nourishment of the plant. The soil moisture sensor 

continuously senses the moisture content and sends it 

to the controller. When the moisture level falls below 

the minimum value sub-surface dripping system is 

actuated. 

 
Figure 7. Soil moisture Sensor 

 

3.1.5 Roof window control: The heat radiations are 

trapped inside the greenhouse which causes the rise in 

air temperature. Roof windows are fitted to make 
natural air ventilation. It is not necessary to open 

windows all the time and if it is open during heavy 

rain or storm it may cause damage to the greenhouse. 

To avoid all this, it is automatically controlled by 

Arduino. The windows will stay closed during rain, 

storm and also in the night time. 

 
Figure 8. Raindrop Sensor 

 

3.2 GSM MODULE CONTROL 

 

3.2.1 GSM module to send the message: All the 

parameters are precisely controlled by the Arduino. 

But proprietor needs to check at least once in a day, 
whether all the parameters are in range or not by 

staying close to the greenhouse. This is eliminated 

with the application of GSM module. The GSM 

module is connected to the Arduino and Arduino 

sends the signal to GSM module when to send 
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message which contains the readings of the 

parameters. 
3.2.2 GSM module to control the devices: All the 

devices are controlled automatically to reduce human 

interference but it may also cause problems such as 

turning on sprinkler, mister and foggers during 

harvest time. This problem can be solved by using 

override control of the devices through GSM module. 

The GSM module has the feature to receive message 

and that message can be read by the Arduino. This 

feature is used in this system to control all the pumps 

and motors. For example, if proprietor send a 

message like turnoff misters the Arduino will turn off 

the mister irrespective of the humidity value. If the 
device is turned off through SMS it has to be turned 

on only by proprietor through SMS or else, it will not 

turn on. 

 
Figure 9. Flowchart of manual control through GSM 

 

IV. RESULTS 

 

The proposed system is integrated with sensor’s 

which is DHT11, LDR, soil moisture, anemometer 

and rain sensor. The threshold values areset in the 

program to maintain ideal conditions. All the sensors 

read the data as per the climatic condition and sends it 

to the Arduino. When the parameters cross the 

threshold counter devices turned to maintain 

threshold values. Arduino Mega display the 

parameters in the serial monitor and LCD for analysis 
purpose. The fabricated miniature model and the 

hardware is shown in below figure. 

 
Figure 10. Miniature model and hardware circuit 

 
Figure 11. Serial monitor displaying the values. 

 

V. SCOPE AND OBJECTIVE 

 

The main objective is to build a cost effective 
automation system for greenhouse which is equipped 

with sensors and microcontroller to control the 

parameters. It helps in reducing the need of labor 

requirement and helps in growing any crop more 

efficiently in any weather changing conditions. It also 

reduces the human error and increases the 

productivity. 

This system reduces the drawbacks of the 

conventional farming and brings the change to our 

conventional agricultural procedures. It is nothing but 

a small initiative of a huge upcoming success of our 
agricultural and scientific sector. This project has 

large emerging scope in unseasonal farming. Solar 

Panels can also be used for electricity generation. 

 

CONCLUSION 

 

This system helps in overcoming the agricultural 

traditional methods and helps in growing crops 

efficiently with no errors. The greenhouse automation 

is done with aim of providing specific consistent 

environment for plants, and prevents plants damaging 

from fluctuating environmental conditions. 
Automation in greenhouse will help to reduce labor 

work with efficient output. The main aim of the 

project is to provide healthy atmosphere to 

unseasonal farming and have control over changing 

environmental conditions by using various 

components. 
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