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Abstract: This paper explains the design and implementation of an electronic system based on GSM (Global System for 

Mobile communication), cloud computing and Internet of Things (IoT) for sensing the climatic parameters in the 

greenhouse. Based on the characteristics of accurate perception, efficient transmission and intelligent synthesis of Internet 

of Things and cloud computing, the system can obtain real-time environmental information for crop growth and then be 

transmitted. The system can monitor a variety of environmental parameters in greenhouse effectively and meet the actual 

agricultural production requirements. Devices such as temperature sensor, light sensor, relative humidity sensor and soil 

moisture sensor are integrated to demonstrate the proposed system. This research focuses on developing a system that can 

automatically measure and monitor changes of temperature, light, Humidity and moisture level in the greenhouse. The 

quantity and quality of production in greenhouses can be increased. The procedure used in our system provides the owner 

with the details online irrespective of their presence onsite.  The main system collects environmental parameters inside 

greenhouse tunnel every 30 seconds. The parameters that are collected by a network of sensors are being logged and stored 

online using cloud computing and Internet of Things (IoT) together called as CloudIoT.  
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1. INTRODUCTION  

   This paper centred on greenhouse, and our portion was to come up with a way to automate many of the functions within 

the greenhouse.  The idea was to gather sensor data from the interior and possibly around the exterior of the greenhouse, and then 

have systems act on that data.  As an example, if the greenhouse interior is too warm, Fan automatically turn on to actively cool the 

interior.  Another example would be to measure soil moisture and have an irrigation system turn on if the soil is too dry.  With 

today’s technology all of this is possible, even when limited by budget constraints of devices. This system proposes a greenhouse 

system in which user can control their green house from remote location by using android mobile. This system is capable of 

controlling the essential parameters necessary for plant growth, viz. Temperature, humidity, soil moisture and light intensity etc. 

The sensors output is given to Arduino based control system for further data processing. Main objective of the Paper is to send a 

short message service (SMS) to farmer. The Arduino forms the heart of system and Also, ESP modem which will operates the all 

the sensors. 

As we know that India is a developing country and more wired connection. We introduce a new the major part of our GDP growth 

rate belongs to system which will have wireless connection between agriculture alone. So, we can say that agriculture is the server 

and nodes. We introduce a new design of backbone of India and irrigation is called the lifeline. So, Embedded web server making 

use of ESP network agriculture in India has been the most important priority technology in the paper. Compared to the wired link 

web in the economic development of country since the server system. This system is characterized by having no Independence. 

Major part of our expenditure is spent on wires between the web server and terminal nodes. These agricultures alone and in spite of 

that we not getting systems have lower cost and having more flexibility of the required output. In India, there is uneven biological 

network topology. 

  Cloud computing it’s a type Internet based computing which provides you shared processing resources and data to systems 

and other devices on respective demand. Cloud computing is a huge scale distributed computing prototype that is manage by 

economies of scale, in which services are provided on demand over the internet for customers. Central remote servers and Internet 

are used to maintain application and data in cloud computing. It allows using application without access and installation their 

personal files on computer with internet access because of which data storage, bandwidth and processing became more efficient. 

2. RELATED WORK  

1. Sheetal Vatari, Aarti Bakshi, Tanvi Thakur says that Green House is the best solution to control and manage all this problem 

It is more important to search a method that gives perfect analyzation and controlling to develop proper environment. Large areas 

covered by sensor network this can establish greenhouse with precision environment required for different crops. This environment 

builds up by using two technologies it and cloud computing. By using IOT (Internet on things) we control devices or any 

environmental needs anytime, anywhere and the cloud which provides storage.  
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2. Ravi Kishore Kodali, Vishal Jain and Sumit Karagwal say that This work provides a model of a smart green house, which 

helps the farmers to carry out the work in a farm automatically without the use of much hand-operated inspection. The irrigation of 

agriculture field is carried out using automatic drip irrigation, which operates according to the soil moisture threshold set accordingly 

so as optimal amount of water is applied to the plants.  

3. Uday A. Waykole, Prof. Dhiraj. G. Agrawal says that temperature and humidity are related in a way when temperature raises 

humidity reduces therefore controlling both together is difficult. Because the temperature and humidity of greenhouse must be 

constantly monitored to ensure optimal conditions, a wireless sensor network can be used to gather the data from point to point. 

The data from the greenhouse will be measured by the sensor and the data that are collected will be sending to the receiver. The 

data that has been read will be displayed on the LCD screen 

3. PROPOSED WORK  

Appropriate environmental conditions are necessary for optimum plant growth, improved crop yields, and efficient use of water 

and other resources. Automating the data acquisition process of the soil conditions and various climatic parameters that govern 

plant growth allows information to be collected with this system with less labour requirements. This GSM Greenhouse monitoring 

systems employs PC or phone-based systems for keeping the owner continuously informed of the conditions inside the greenhouse. 

This is an Arduino Uno circuit which monitors and records the values of temperature, humidity, soil moisture and sunlight of the 

natural environment that are continuously updated as a log in order to optimize them to achieve maximum plant growth and yield. 

An integrated Liquid crystal display (LCD) is also used for real time display of data acquired from the various sensors and the status 

of the various devices. The system constantly monitors the digitized parameters of the various sensors. Monitoring and controlling 

of a greenhouse environment involves sensing the changes occurring inside it which can influence the rate of growth in plants. The 

important parameters are the temperature inside the greenhouse which affects the photosynthetic and transpiration process, 

humidity, moisture content in the soil, the illumination etc. The two copper leads act as the sensor probes. They are immersed into 

the specimen soil whose moisture content is under test. The conductivity of soil depends upon the amount of moisture present in it. 

It increases with increase in the water content of the soil that forms a conductive path between two sensor probes leading to a close 

path to allow current flowing through the light sensor. The light sensor is extremely sensitive in visible light range. With the light 

sensor attached to the system when the surrounding natural lights are low, it displays the digital values. Humidity sensor Humidity 

sensor is used for sensing the vapours in the air. The change in RH (Relative Humidity) of the surroundings would result in display 

of values. Temperature sensor it is an integrated circuit sensor that can be used to measure the temperature in the greenhouse. It 

measures and displays the temperature values periodically. The hardware unit of the prototype of the system is represented by the 

block diagram. It contains an Arduino as the main processing unit and it gets inputs from the temperature sensor (LM35), Light 

sensor (LDR), Humidity sensor (DHT11) and moisture sensor. From the data obtained from the sensors, displays the values on a 

LCD. The whole system gets power from either a DC battery or a solar charging circuit which has a solar panel. It also uses a GSM 

module which sends information from the system to the owner.  

The system operates according to the block diagram. The readings from the sensors are analog values. The analog input value is 

converted to a digital value using ADC and given to the micro-controller for further processing. In this system the temperature 

sensor detects the current temperature value and inputs it to pin of the Arduino. The input is an analog input and it is converted to 

a digital input and calibrated. Then it is displayed. Similarly, for humidity, moisture and Light sensor.  

The output value which is to be stored on to the cloud through Internet of Things (IoT) is first transmitted out of the Arduino to 

GSM modem through USART (Universal Synchronous and Asynchronous Receiver and Transmitter). Level converters are used to 

match the voltage levels of the microcontroller and GSM modem. Finally, the output parameters are logged on to the cloud network 

periodically. 

4. PROBLEM STATEMENT  

One of the most challenging problems is due to unequal distribution of rain water, it is very difficult to farmer to manage the water 

equally to all the crops in whole farm it requires some irrigation method that suitable for any weather condition, soil types and 

variety of crops. Greenhouse is the best solution for all this, but for this farmer need continuous tracing of a greenhouse to maintain 

all environmental conditions that needed for different crops.  If there is any change in the system should change or maintain that 

changes according to farmer instruction 
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5. METHODOLOGIES  

BLOCK DIAGRAM  

 

                                                                                                                      

5.1 Liquid Crystal Display (LCD):                                                                                                               

 A model portrayed here is at its minimal effort and incredible potential outcomes most habitually utilized as a part of practice. It is 

focused around the Hd44780 microcontroller (Hitachi) and can show messages in two lines with 16 characters every. 

5.2 Voltage Regulators:  

We have used L7805CV, and LM317T. L7805CV to regulate the voltage being supplied to the most of the hardware devices used 

and LM317T (present in the GSM module) to regulate the voltage being supplied to the GSM Modem. 

5.3 Relay:                                                                                                                                       

A relay is an electrically operated switch. Many relays use an electromagnet to mechanically operate a switch, but other operating 

principles are also used, such as solid-state relays. Relays are used where it is necessary to control a circuit by a low-power signal 

(with complete electrical isolation between control and controlled circuits), or where several circuits must be controlled by one 

signal. 

5.4 Soil Moisture Sensor: 

The Soil Moisture Sensor uses capacitance to measure the water content of soil (by measuring the dielectric permittivity of the soil, 

which is a function of the water content). Simply insert this rugged sensor into the soil to be tested, and the volumetric water content 

of the soil is reported in percent. 

5.5 Humidity Sensor:    

A humidity sensor (or hygrometer) senses, measures and reports the relative humidity in the air. It therefore measures both moisture 

and air temperature. Relative humidity is the ratio of actual moisture in the air to the highest amount of moisture that can be held at 

that air temperature. 

5.6 Temperature sensor: 

 It is an integrated circuit sensor that can be used to measure the temperature in the greenhouse. It measures and displays the 

temperature values periodically. 

5.7 Light sensor: 

 The light sensor is extremely sensitive in visible light range. With the light sensor attached to the system when the surrounding 

natural lights are low, it displays the digital values. 
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6. CIRCUIT DIAGRAM 

 

 7. FLOW CHART 
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8. RESULT AND DISCUSSION 

OUTCOME OF THE PROJECT: 

LCD display the words of input which means                  GSM is connected and ready to send the system is in ON condition.                                            

SMS 

                                                                                                   

 

 

 

 

We can observe our data from anywhere using IoT which is stored in cloud                                                                
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9. DISCUSSION 

When the power supply is given through a dc supply the process starts and the GSM starts to find the network and the sensors start 

sensing the corresponding parameters and are displayed on the LCD. The temperature is displayed in centigrade, humidity in 

percentage, light in terms of LUX and soil moisture cubic meter. The IoT will dramatically change the way we live our daily lives 

and what information is stored about us.  

This cloud computing is free to use anytime and anywhere as long as the computer is connected with the Internet. This monitoring 

system precepts different parameters inside the greenhouse using sensors. The developed system can be proved profitable as it will 

optimize the resources in the greenhouse. 

10. EXPERIMENTAL SETUP 

  

 

11. CONCLUSION AND FUTURE SCOPE 

This paper describes the design of a greenhouse monitoring system based on CloudIoT. Agriculture projects even in urban areas 

are on a rise in recent times, in unique forms. technological progress makes the agricultural sector grow high, which here is made 

by the CloudIoT.  The IoT will dramatically change the way we live our daily lives and what information is stored about us. This 

cloud computing is free to use anytime and anywhere as long as the computer is connected with the Internet. This monitoring system 

precepts different parameters inside the greenhouse using sensors, GSM, and cloud to provide the updates. The developed system 

can be proved profitable as it will optimize the resources in the greenhouse. The complete module is of low cost, low power 

operation hence, easily available to everyone. This paper is a basic idea of the research regarding greenhouse but still there is a lot 

more to be explored technologically. 

This paper only gave a little advancement over traditional way i.e. monitoring plant parameters like humidity ,temperature, soil 

moisture, illumination within the plant premises  and providing automation for them and also monitoring them at distant places 

using IoT .But in future not only monitoring plant parameters but we can also monitor the internal health conditioning of the plant 

through image processing ,it means we can check which part of the plant is having dead cells, and which part of the plant is healthy. 

In future using different technology we can also know how much amount of chemicals are required for certain plant growth. 
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