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Abstract 
 
A green house monitoring and control system is designed and developed 

using a set of modules like Arduino, sensors, actuators, and Internet of 

things. This system monitors and controls various parameters inside the 

green house where we plant the trees in a controlled environment. Inside the 
green house, the physical parameters are monitored using various sensors. 

The change in such parameters beyond the threshold limits which is set 

according to the requirement of the plant is being cultivated, is controlled 
using set of actuators. The resulting system is more economical and it can be 

used for varieties of environmental conditions just by changing the software 

in the system. The whole process, i.e., both monitoring and control can be 

observed in Mobile phone using internet of things. The result graphs 
obtained from the sensor measurements, clearly shows control of various 

parameters in the green house. 

 
Key words: Arduino Uno, DHT11 Sensor, Internet of Things, Light Sensor, 

Soil Moisture Probes, Sprinkler, Wi-fi module. 

 

1 Introduction 
 

India holds the third place in world’s highest net cropped area. Also it 

holds 17-18 % of the total value of goods produced and services provided for 
one year, which is popularly known as Gross Domestic Product (GDP). 
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Further, 50% of the Indians are doing agriculture as their major 

profession [1]. Consumption of drinking water in agriculture is about 85% 

and therefore it must be utilized properly in order to prevent water scarcity 
[2]. Also, automated way of irrigation reduces the manual efforts in 

monitoring and controlling the water levels in the field [3]. The 

environmental parameters are transferred to the master controlling unit using 

either wired or wireless technology [4]. Environmental factors that affect 
plant growth include light, temperature, water and humidity. Hence, it is 

important to monitor and control these parameters for the proper growth of 

the plant [5]. Hence, the proposed system monitors the humidity, 
temperature, soil moisture, and sun light continuously, using sensors. If there 

is any variation in these parameters it can able to control them also. 

With a basic knowledge of these factors, the system supports the 

controlled growth of plants to meet our needs, whether for increased leaf, 
flower or fruit production. This project is most useful to the nation, because it 

reduces a major burden on the farmers by providing more economical and 

fully automated environment for the growth of the crop. This project 
supports the farmers to grow crops in their own places even though they are 

living in arid regions. 

Organization of this paper is as follows: Section 2 describes the related 
work done with green house monitoring. Section 3 explains the hardware 

details of the proposed system. Sections 4 and 5 present the results and 

conclusions of the proposed method, respectively. 

 

2 Related work 
 

Greenhouse monitoring and control is done manually in the earlier days. 

A review on IoT based irrigation system is presented in [6]. This papers deals 

with the importance of water management and the role of IoT in monitoring 

the environmental parameters. Wireless network based greenhouse 
monitoring system is proposed in [7], which uses Raspberry Pi as Wi-fi 

module, which collects data from Arduino controller. In the proposed system, 

it is replaced by ESP8266 and also the controlled data is shown as graph in a 
mobile phone screen. Another greenhouse monitoring system with 

measurement of temperature and humidity using DHT11 sensor is presented 

in [8]. However, this system uses LCD display to monitor and no facility to 
transmit the sensor information to remote places. Another Greenhouse 

automation system proposed in [9] uses GPRS modem to send the sensor 

information to remote places. The proposed system is different from the 

existing one by using ESP01 which acts as a Wi-fi module which is more 
economical, reliable, and the result will be clearly seen in the cloud. Yet 

another greenhouse monitoring system is proposed in [10], which uses 

DTH11 as a temperature and humidity sensor to monitor and ESP8266 Wi-fi 
module for the data transmission.   

 

 



                                                                                                                  
 

 

 
 

Green House Monitoring and Control using Arduino Based on IOT 5781 

 

However, this system does not uses sensors for soil moisture 
measurement. GSM based automated irrigation using sensors proposed in 

[11]. It consists of PIC microcontroller to monitor and control environmental 

parameters and a GSM MODEM as a transceiver. The proposed system 

replaces the PIC microcontroller with Arduino, which is a cheaper, easy to 
program and modifiable unit giving equivalent performance.  

 

3 Proposed Method 
 

Figure 1 shows the block diagram of the proposed system. The design of 

present system involves four modules – temperature, humidity, light and soil 
moisture monitoring and control. The temperature and humidity are 

measured using DHT11 sensor serially. Light   is sensed and controlled by 

LDR. 
 

 
Figure 1: Block diagram of the proposed system 

 

3.1 Arduino Uno 
 

It is a microcontroller board which is an open source platform [12]. 

Figure 2 shows the Arduino board with the name of each module. In this 
ATMEGA328 microcontroller is inbuilt. It consists of 14 digital pins and 6 

analog pins, 6 PWM outputs. To make Computer Programming IDE 

(Integrated Development Environment) Arduino uno hardware is the 
motherboard.  
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Figure 2: Arduino Board with its pin details 

 

3.2 DHT11 
 

Figure 3 shows the pin details of DHT11 sensor. Working of this module 

is based on serial communication that means single wire communication. The 

data format in this module is a pulse train of specific time period. We have to 

give some initialize command with a time delay before sending data to 
Arduino. 

 
Figure 3: DHT11 sensor to measure Humidity 

 

3.3 Light Sensor 
 

Figure 4 shows the physical structure and pin details of light sensor. For 
visible light range light sensor is sensitive in extreme manner [13]. Light 

dependent resistor will display  the digital values if the surrounding is dark. 

Based on the values obtained from LDR, control of LEDs in the system takes 

place. 
 

 



                                                                                                                  
 

 

 
 

Green House Monitoring and Control using Arduino Based on IOT 5783 

 

 
Figure 4: Physical structure of LDR Sensor 

 

3.4 Soil Moisture Sensor 
 

Sensor Probes are nothing but two copper leads [14]. Figure 5 shows the 

physical appearance of the moisture sensor. The moisture content will 

regulate conductivity of the soil. If moisture content is more then a 

conductive path forms which leads to a close path to allow current. 

 
Figure 5: Soil moisture measuring probes 

 

4 Results and Discussion  
 

Using the Arduino Uno board, this proposed method is obtained and the 

different input conditions are used to validate the implementation.The 

simulation result obtained for the brightness control module is presented in 
Figure 6.  
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When the light inside the green house is sufficient, the system indicates 
that both brightness status and making the LED or any external light sources 

to be turned off. The same has been implemented using LDR sensor and 

LED interfaced with Arduino. The result obtained through hardware, after 

reading the temperature sensor value above the threshold limit is presented in 
Figure 7. The proposed system is developed and tested to demonstrate its 

effectiveness. 

 
Figure 6: Simulation Result of the proposed system 

 

 
Figure 7: Result obtained through hardware with sensors and LEDs connected 

 

5 Conclusion 
 

This paper presented an Arduino based green house monitoring and 

control system which can be used in agricultural systems. The key 
applications of the project are in the agriculture sector and can be used in 

greenhouses, botanical gardens and agriculture farms. In the home or in 

different halls such as meeting space, seminar hall, temperature regulation  
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and control action may be used to control room temperature. It has the major 

advantages of easy to install, operate, and maintain the system. With little 
change, this project can be used to calculate various operating machine 

parameters such as temperature and light in mechanical companies.  
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