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Abstract: The greenhouse industry is the fastest growing sector worldwide. The greenhouse separates the crop from the 

environment, thus providing some way of shelter from the direct influence of the external weather conditions. This enables 

the production of crops which otherwise could not be produced at that specific location. The greenhouse enclosure enables 

the manipulation of the crop environment. This asset allows the farmer to improve the cultivation in a way the plants need. 

It leads to higher crop yield, prolonged production period, better quality, and less use of protective chemicals. For 

continuous monitoring and controlling, we are using wireless sensor network. Here the greenhouse parameters are send 

through the internet to the open source cloud server. The parameters can be controlled by another web-server hosted locally. 
This project mainly focused on user friendly UI design and automatic system. 
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I. INTRODUCTION  

A greenhouse is a structure with walls and roof made chiefly of transparent material, such as glass, 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. A modern greenhouse operates as a system; therefore, it is also referred to as controlled environment 

agriculture [1], controlled environment plant production system. Many commercial glass greenhouses or hothouses are high tech 

production facilities for vegetables or flowers. The glass greenhouses are filled with equipment including screening installations, 

heating, cooling, lighting, and may be controlled by a computer to optimize conditions for plant growth [2]. Different techniques are 

then used to evaluate optimality-degrees [3] and comfort ratio of greenhouse micro-climate (i.e., air temperature, relative humidity 

and vapor pressure deficit) in order to reduce production risk prior to cultivation of a specific crop [4]. From large freestanding 

buildings to small window-mounted structures, a greenhouse is possible for almost any property. Although working in an outdoor 

garden allows you to soak in the sun, many prefer the controlled indoor environment greenhouses provide you are still productive in 

the garden on a surprise rainy day. And, plants tend to grow better in greenhouses compared to outdoors. There are some important 

atmospheric parameters [5] that plays a major role in plants growth. These are 

 

II. TEMPERATURE CONTROL 

Outdoor temperature swings range widely between day and night. Plants subjected to extreme cold and heat across a 24-hour period 

do not grow as well as greenhouse plants and stressed plants become stunted over time [6]. The enclosed indoor space greenhouses 

provide is typically temperature-controlled with heaters and air ventilation for specific plant species, such as food crops. Timers 

connected to the heaters allow you to alter the temperature settings depending on the time of day. By following each plant species' 

temperature preferences, foliage, flowers and fruit flourish throughout the controlled space. 

 

III. CARBON DIOXIDE FACTOR 

Controlling indoor air movement provides the greenhouse plants with a constant supply of carbon dioxide, which they need for sugar 

production [7]. Although outdoor plants have sufficient carbon dioxide levels, strategically placed horizontal fans throughout a 

greenhouse allows air to press closer to the foliage for peak photosynthesis action. The concentrated carbon dioxide results in larger 

leaves, stronger plant stems and possible early flowering and fruiting. However, air movement must be coupled with proper 

ventilation. Closing off the greenhouse to outside air circulation lowers indoor carbon dioxide levels because the plants use the gas 

quickly while transferring oxygen to the air in exchange. 

 

IV. REDUCED PEST AND DISEASE EXPOSURE 

 

Plants in greenhouses grow in containers with specifically chosen soil. Unlike an outdoor garden, your greenhouse container soil 

does not have the potential of harboring harmful diseases and pests. As a result, your greenhouse is practically sterile to fungi, bacteria 

and pests, such as borers. Without stressful pathogens and pests, the plants concentrate on healthy growth rather than repair and 

defense. 
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V. HUMIDITY 

Plant foliage transpiration relies on a constant supply of moisture from both the roots and surrounding atmosphere for peak growth. 

Dry, outdoor conditions force plants to rely solely on soil moisture, which can cause water stress, especially if the roots are in drought 

conditions. Stunted growth and reduced resistance to pests and diseases occur when dry conditions stay constant for an outdoor plant. 

But greenhouses with humidity controls keep the air moist for peak plant growth [8]. Reducing water stress by watering the roots and 

providing a humid environment allows each plant to concentrate its energy on fruiting and flowering. 

The Internet of things (IoT) is the network of physical devices, vehicles, home appliances and other items embedded with electronics, 

software, sensors, actuators, and connectivity which enables these objects to connect and exchange data [9]. Each thing is uniquely 

identifiable through its embedded computing system but is able to inter-operate within the existing Internet infrastructure. The IoT 

allows objects to be sensed or controlled remotely across existing network infrastructure, [10] creating opportunities for more direct 

integration of the physical world into computer-based systems, and resulting in improved efficiency, accuracy and economic benefit 

in addition to reduced human intervention. When IoT is augmented with sensors and actuators, the technology becomes an instance 

of the more general class of cyber-physical systems, which also encompasses technologies such as smart grids, virtual power plants, 

smart homes, intelligent transportation and smart cities. 

"Things," in the IoT sense, can refer to a wide variety of devices such as heart monitoring implants, biochip transponders on farm 

animals, cameras streaming live feeds of wild animals in coastal water, automobiles with built-in sensors, DNA analysis devices for 

environmental/food/pathogen monitoring, or field operation devices that assist firefighters in search and rescue operations. Legal 

scholars suggest regarding "things" as an "inextricable mixture of hardware, software, data and service". 

These devices collect useful data with the help of various existing technologies and then autonomously flow the data between other 

devices. The proposed system in this paper is solely based on smart phone and web [11]. 

This paper focuses on a wireless method which will alert and communicate with a secure medium. The advanced system will detect 

every change of the environmental parameters and intelligently control the output devices. The environmental parameters are 

recorded and make a MATLAB visualization using cloud server. Thus, we can refer the parameters to be maintained to get better 

production. 

 

VI. OBJECTIVES 

 Ease of accessing and simplicity on maintenance 

 Advanced connectivity of physical objects over a wide network. 

 To maintain the history of parameter records 

 Build miniature greenhouse which is equipped with automatic monitoring and controlling system. 

 Constantly monitor and control environmental conditions in greenhouse to ensure it remains at preset temperature, light,     
moisture and humidity levels.  

  It focuses on saving water, increasing efficiency and reducing the environmental impacts on plants production.  

  The user can see the atmospheric conditions of the greenhouse plants on website and control the greenhouse from faraway places. 

VII. EXISTING SYSTEMS 

Currently, there are numerous researches on greenhouse automation. These researches differ depending on the components that can 

be categorized as communication and control infrastructure, embedded system used on greenhouse, sensors and convertors gaining 

skills to system and user-interface. For infrastructure, several communication protocols such as wired data communication-based RS-

485, Bluetooth [12], CAN (Controller Area Network) [13], GPRS (General Packet Radio System) [14], GSM (Global System for 

Mobile Communications) and Internet which hinge on system installation cost, distance and data transmission rate have been used. 

Since it communicates to the client with SMS functionality, the data updating will be extreme slow and the user interface are 

complicated. Some of the existing projects are shown below, 

 

VIII. CLOUD IOT BASED GREENHOUSE MONITORING SYSTEM 

In this system [15] the temperature sensor detects the current temperature value and inputs it to pin of the microcontroller. 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 values which is to be stored on to the cloud through Internet of Things (IoT) is first transmitted out of the 

microcontroller 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. 

 

IX. GREENHOUSE MONITORING AND CONTROL BASED ON IOT USING WSN 

The system [16] will monitor the various environmental conditions such as humidity, soil moisture, temperature, presence of fire, 

etc. If any condition crosses certain limits, a message will be sent to the registered number through GSM module. The microcontroller 

will automatically turn on the motor if the soil moisture is less than a particular value. A color sensor will sense the color of the leaves 

and send message. 
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X. CONTROL BASED ON THE TEMPERATURE AND MOISTURE, USING THE FUZZY LOGIC 

This system [17] enables its user to consult the climatic parameters and to order the greenhouses sub-systems equipment’s by SMS. 

The climate Sensors are packaged using the electronic circuits, and the whole is being interfaced with maps of acquisitions (Arduino) 

via a radio frequency connection. These sensors provide information used for the control of ventilation, heating and water pumping 

by SMS. The acquisitions boards contain fuzzy controllers who manage the climate for local agricultural greenhouses. The procedure 

used in our system offers the operator an optimal control and monitoring without traveling to the place where the greenhouses are 

located, using his mobile phone, and being able to view at any moment the state of the greenhouse climate via the send and receive 

SMS function. 

XI. AUTOMATED IRRIGATION SYSTEM USING WSN AND WI-FI MODULES 

The microcontroller-based solution [18] consists of distributed wireless network (WSN), base or control station and user interface. 

Each sensor node will have soil-moisture, temperature and humidity sensors placed in the farmland. These WSNs are powered by 

battery. Base station will collect the sensor information through the use of RF transceiver. An algorithm is developed to monitor soil-

moisture and temperature to control the water volume depending upon the set threshold. Base station also sends the sensor information 

to remote database for logging through Wi-Fi interface. Web application is developed that enables the user for remote monitoring of 

data and control certain parameters like soil moisture threshold, manual override of water flow, etc. 

XII. DRAWBACK OF EXISTING SYSTEMS 

The existing setups can be primely classified as shown below 

 Manual setup: This set-up involves visual inspection of the plant growth, manual irrigation of plants, turning ON and OFF 

the temperature controllers, manual spraying of the fertilizers and pesticides. It is time consuming, vulnerable to human error and 

hence less accurate and unreliable. 

 Partially automated setup: This set-up is a combination of manual supervision and partial automation and is similar to 

manual set-up in most respects but it reduces the labor involved in terms of irrigating the set-up. 

 Fully automated: This is a sophisticated set-up [ 21]which is well equipped to react to most of the climatic changes occurring 

inside the greenhouse. It works on a feedback system which helps it to respond to the external stimulation efficiently. Although this 

set-up overcomes the problems caused due to human errors it is not completely automated and expensive. 

Global System for Mobile communications uses pulse based burst transmission technology and hence it interferes with certain 

electronics. Due to this fact airplanes, petrol bunks and hospitals prevent use of GSM based mobile or other gadgets. GSM provides 

limited data rate capability, for higher data rate GSM advanced version devices are used. It uses FTDMA access scheme. Here 

multiple users share same bandwidth and hence will lead to interference when more number of users are using the GSM service. In 

order to avoid this situation, robust frequency correction algorithms are used in mobile phones and base stations. The GSM technology 

is almost outdated. User interface of an IOT system helps the user to easily control the variables and monitor the changes. So, every 

IOT system requires a well-developed UI. 

 

XIII. PROPOSED SYSTEM 

 

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 labor requirements. This IOT Greenhouse monitoring systems 

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

 

 

FIGURE 1 System block diagram 

Fig1 represents a microcontroller-based 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. The parameters are recorded to the opensource webserver “Thingspeak” [22]. 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 
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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 proposed design grabs data (such as temperature, humidity and moisture) from environments (such as greenhouse) and send to 

remote server via modem by using internet connection and also could operate remote commands. Data on the remote server could be 

viewed via both web and smart phone [19]. Also, these stations could be distance management centers. Throughputs and measurement 

times should be recorded on a database.  Here we are using two WIFI modules, one is to upload the records to the cloud whereas the 

other one is dedicated for controlling purpose. Besides, remote server should keep track of records to check values whether they are 

in limits. When a value overflows outside of the boundaries, like if temperature increases dramatically, remote server should send 

alert to subscriber’s smart phone and turn on the cooling fan automatically. When user receives alert, he could also step in and prevent 

emergency situations manually [13]. The controlling webserver consist of mode selection buttons, sensed values and GPIO access. 

When the device is switched to automatic mode, the system will work as an intelligent system. That means, if the parameter value is 

exceeds the limit it will automatically trigger an event. When the manual mode is selected, we need to turn on and off each device 

individually. 

IIV. FUTURE IMPLEMENTATIONS AND ADVANTAGES 

The proposed system consists of two WIFI modules, as a future implementation we will implement a common server for recording 

the parameters and controlling the system. The other necessary updating is the implementation of chemical sensor. Chemical sensors 

can be used to measure the PH and chemical components in soil. Advantages of the proposed system: GUI, wireless,vast controlling 

and monitoring. Easily implementable, Record parameters on Cloud servers, User defined and automatic modes and Reduce the 

use of water and pesticides. 
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