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ABSTRACT 
 

               In the past generation greenhouses it was enough to have one cabled measurement 

point in the middle to provide the information to the greenhouse automation system. The 

system itself was usually simple without opportunities to control locally heating, lights, 

ventilation or some other activity, which was affecting the greenhouse interior climate. This 

all has changed in the modern greenhouses. However, more measurement data is also needed 

to make this kind of automation system work properly. Increased number of measurement 

points should not dramatically increase the automation system cost. It should also be possible 

to easily change the location of the measurement points according to the particular needs, 

which depend on the specific plant, on the possible changes in the external weather or 

greenhouse structure and on the plant placement in the greenhouse. 

 

Smart greenhouse is a Microcontroller based wireless automation control system for 

greenhouse that support all type of equipment used in greenhouse and have the ability of 

evaluating analogue, humidity, temperature, and  light sensor. Microcontroller is programmed 

to control and monitor all environmental processes on the systems operations. Moreover 

some conditions are measured and controlled with help of developed software.  
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Chapter1                                 INTRODUCTION 

 

1.1 Aim 
 

The main aim of implementing Microcontroller based wireless automation control 

system for greenhouse is to provide required temperature, air humidity, soil moisture, light 

and watering levels independent from outer environmental conditions. By the developed 

system can assure maximum productivity from unit area will be obtained so that farm will 

have been handled in most efficient approach.   

 

Controller’s type and its peripherals must assure required agriculture production 

expectations. Conventional and traditional greenhouse owners look forward to user friendly 

interface technology, scalable input and output ports that are compatible with any type of 

greenhouse equipments, faultless control system from such automation system. In addition to 

customer expectation, suitable software algorithm is to develop to monitor and record 

different crop conditions. 

 

For related control system we should also clarify right sensors to measure environmental 

conditions. These conditions can be either outdoor (climate, rain, outer temperature) and 

indoor (Humidity, inner temperature, soil moisture, light). 

 

Microcontroller based wireless automation control system for green housing is not 

consists only electrical measurement circuit and mechanical actuators is also one of the 

significant technology section to provide overall efficiency. Greenhouses can provide 

excellent controlled environment for plant production, consequently the system designed and 

developed to supply efficiently. The greenhouse should supply uniform lighting, heating, 

humidity, shading and water to all plants. The greenhouse wireless automation control system 

is to minimize the consumption of pesticide, fertilizer, water, energy and employment. 
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1.2 Motivation 
Starting point of developing smart greenhouse based wireless automation control 

system for is to increase the productivity of agriculture and improve the quality of harvest. 

Providing optimum temperature, humidity (both soil & air), light and watering levels, it is 

potential to acquire highest productivity from unit area of the farm, so that farm will have 

been handled in most efficient way. [1] In many developed countries it is impossible to 

survive without automation, due to high labor costs, liability costs for employees (heavy 

work) and environmental costs (water recycling, etc.). The greenhouse automation system 

minimizes the consumption of pesticide, fertilizer, water, energy (electricity, fuel, etc.) and 

employment.  

 

Accordingly, the developed smart greenhouse wireless automation system is 

established to create surplus value for both producers and national economy. Additionally, 

inside the greenhouse, crops will be protected against damages caused by rain, wind or other 

weather conditions. On the other hand, by recording the actions and HVAC parameters, the 

system will support the criterions for the organic agriculture-evidence for the naturalness of 

the crop. Likewise, with implementing advance techniques to ensure the complete customer 

satisfaction by preparing developed system maintains the reference values taken from built in 

crop growing condition parameter.  

 

1.3 Client Prospect  
 

The type of plant that will be grown in a greenhouse varies according to location of 

the farm, and annual market demand. Therefore a traditional greenhouse should support 

providing the necessary conditions for deferent plants, from flowers to industrial vegetables. 

There are many types of greenhouse equipment, and all these equipment need to be 

monitored and controlled with single controller. Thus, controller unit should include 

necessary connection ports that are compatible for deferent types of sensors and actuators that 

have a possibility of using in designing smart greenhouse.  
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Most of farmers do not want to learn new methods about horticulture; they already 

know how to raise their plants, and they have enough experience. They don’t want to accept 

new technology. As a result, the customer interface be obliged to be very simplified and easy 

to operate. Professional growers want some manual operations in addition to automatic 

manipulations controller system.  

 

 Moreover, greenhouse production offers a wide variety of plant choices, including 

those that may be grown year round and those that can be transplanted outside. On one 

occasion you understand your greenhouse climate and light conditions you will be able to 

schedule plantings to maximize growth and harvest. Therefore, optimize systems equipped by 

choosing suitable sensors, actuators, should support, all possible environmental conditions. 

Range of the reference values should cover all probable entrances. Also, software should 

support day time applications.  

 

Faultlessness of the system is the important factor, and that result significant 

consequence on the user’s satisfaction. Therefore, such automation system should comprise 

remote monitoring algorithms and alarm indicators.  

 

The effective cost of the automation system is one of the important criteria that 

changes greenhouse owner’s performance. Without automation greenhouse agriculture 

provides to owner certain amount of income, by adding automation to system total revenue 

must rise anyway. 

 

1.4 Outline of the Report 
 

This report is organized as follows: section 2 summarizes the literature review to describe the 

Automated greenhouse. Section 3 describes the project in respect to its Architecture, 

functionality, and specification and features. Therefore, this section includes the project 

pictorial diagram, components and devices required to build the project. Section 4 overviews 

the design. Also, it explains the overall description of the verification process are related to 

project management and finance as cost estimates, time line, and project risk assessment. 

Finally, the references and appendices are presented. 
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Chapter 2                               Literature Review  
 

 2.1 Introduction  
The concern with a lot of consumer needs and demand for the agriculture products has 

stimulated awareness among the farmer that increases their products in the market by 

implementing advance technologies in this industry. The products that are important that may 

come to the farmers’ interest that controls the use of natural sources and natural environment 

which controls agriculture with various aspects. Therefore, this problem makes farmers’ 

interest to implement agro environmental with remote monitoring method in their 

agriculture fields. The agro-environmental remote monitoring system can be implemented in 

various conditions such as in monitoring temperature, soil and water levels. However this 

paper focuses solely in remotely monitoring levels of temperature in greenhouse. By utilizing 

existing technology, the natural environment and resource which we get naturally, the 

temperature is very important criteria for the plants to be monitored efficiently [1]. 

 

Previously, human labor plays major role in the monitoring farm and plants in the agriculture 

field. For some crucial plants such as vegetarian and flowers plants, which need 24 hours  

attention from human so that the plant quantities and qualities are controlled with proper 

management by the collected data and information from the fields. This will provide 

enormous foundation for future growth and future development of their plants in the green 

house. However, with the increasing size in farming areas, this type of manual practice is 

increases time consuming and cost of the labor. However, with the growth of management in 

agriculture techniques and with modern telecommunication technologies which provide great 

assistance with the implementation in the agriculture industry. With the rapid development in 

telecommunication and wireless technologies, it is proved that wireless communication 

has good practice for remote sensing in the agriculture industries. In this paper uses wireless 

sensor network, Global System for Mobile Communication (GSM) and short message service 

(SMS) to carry out data from the green house with sensors directly alert the farmers to their 
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mobile phone. This type of practice can eliminate the use of wires and improved the old 

method of collecting data in the farming areas. This technology has seen to be suitable for 

these modern days Moreover, this paper focuses on the monitoring and automatation system 

in greenhouse which has capability of controlling conditions sending alert notification 

messages to farmers using GSM and SMS technology. The proposed system is aimed to be a 

reliable and cost [2]. 

 

Teemu Ahonen, Reino Virrankoski and Mohammed Elmusrati (2010) Greenhouse 

Monitoring with Wireless Sensor Network; this paper focuses on the monitoring and 

automatation system in greenhouse which has capability of controlling analogue input value 

is converted to a digital value inside the microcontroller and the value is saved in the 

variable. Then it will be written to an address location of the EEPROM which in this case is 

0x10. The program then checks again whether the user mode switch is pressed and if it is ON 

once again the program converts the analogue input value to digital and saves it in the 

variable and the EEPROM. If the switch is OFF the program goes into automatic mode and 

regulates the temperature to the value set by the user. In this mode the temperature sensor 

detects the current temperature value and inputs it to RA0 pin of the microcontroller. The 

input is an analogue input and it is converted to a digital input and calibrated as follows. The 

resulting value after A/D conversion is reduced by a constant 1 and divided by 2.Then it is 

displayed and checked with the user defined value by subtracting the current temperature 

value from the user defined temperature value saved in the EEPROM. If the result is negative 

it means that the current temperature value is greater than the user defined temperature value 

so the microcontroller makes the RB7 pin high to ON the cooler fan to bring down the 

temperature to the user defined value and sends SMS alerts to the user. If both the values are 

equal the result is zero then both RB7pin is set to low hence fan is switched off and sends 

SMS alert to user mobile [2]. 

 

The soil moisture level is also controlled to a predefined ideal value like temperature monitor 

and control system. The sensor was simulated using a non-linear potentiometer and it is an 

input to the microcontroller at RA1 pin. The analogue value is converted to a digital value 

and saved in EEPROM. Then this value is subtracted from the ideal value which is assumed 

to be ‘70’ and if the result is zero then RB6 pin made high and sends SMS alert to user 

mobile . When the result is negative again the valve is RB6 pin is low and sends SMS alert to 

user mobile [2]. 
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The most important factors for the quality and productivity of plant growth are temperature, 

humidity, light and the level of the carbon dioxide. Continuous monitoring of these 

environmental variables gives information to the grower to better understand, how each 

factor affects growth and how to manage maximal crop productiveness [2]. The optimal 

greenhouse climate adjustment can enable us to improve productivity and to achieve 

remarkable energy savings - especially during the winter in northern countries  

 

 

In the past generation greenhouses it was enough to have one cabled measurement point in 

the middle to provide the information to the greenhouse automation system. The system itself 

was usually simple without opportunities to control locally heating, lights, ventilation or 

some other activity, which was affecting the greenhouse interior climate. This all has changed 

in the modern greenhouses. The typical size of the greenhouse itself is much bigger what it 

was before, and the greenhouse facilities provide several options to make local adjustments to 

the lights, ventilation, heating and other greenhouse support systems. However, more  

measurement data is also needed to make this kind of automation system work properly. 

Increased number of measurement points should not dramatically increase the automation 

system cost. It should also be possible to easily change the location of the measurement 

points according to the particular needs, which depend on the specific plant, on the possible 

changes in the external weather or greenhouse structure and on the plant placement in the 

greenhouse. 

 

Wireless sensor network (WSN) can form a useful part of the automation system architecture 

in modern greenhouses. Wireless communication can be used to collect the measurements 

and to communicate between the centralized control and the actuators located to the different 

parts of the greenhouse. In advanced WSN solutions, some parts of the control system itself 

can also be implemented in a distributed manner to the network such that local control loops 

can be formed. Compared to the cabled systems, the installation of WSN is fast, cheap and 

easy. Moreover, it is easy to relocate the measurement points when needed by just moving 

sensor nodes from one location to another within a communication range of the coordinator 

device. If the greenhouse flora is high and dense, the small and light weight nodes can even 

be hanged up to the plants’ branches. WSN maintenance is also relatively cheap and easy. 

The only additional costs occur when the sensor nodes run out of batteries and the batteries 
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need to be charged or replaced, but the lifespan of the battery can be several years if an 

efficient power saving algorithm is applied. 

 

The Rinnovando group [4] is doing research work in a tomato greenhouse in the South of 

Italy. They are using Sensicast devices for the air temperature, relativity humidity and soil 

temperature measurements with wireless sensor network. They have also developed a Web-

based plant monitoring application. Greenhouse grower can read the measurements over the 

Internet, and an alarm will be sent to his mobile phone by SMS or GPRS if some easurement 

variable changes rapidly. The Rinnovando group has a test bed in 20 x 50 meters tomato 

greenhouse. In their test bed, six nodes are deployed into two rows 12.5 m apart from each 

other. One mesh node works as a repeater and improves the throughput of the 

communication. Bridge node gathers data from other sensor nodes, which transmit the 

measurements of temperature and relative humidity in one minute intervals [4]. 

 

Liu et al. [5] have developed and tested a WSN prototype for environmental monitoring 

inside the greenhouse. They are using a star topology network of Crossbow MICAz 

motes. The motes measure temperature, humidity and soil moisture, and send their 

measurements to the sink node in five minutes intervals. Sink node is a combination of 

MICAz mote and MIB510 board with data terminal. The terminal with ARM processor 

module shows the latest measurements in LCD-screen inside the greenhouse and delivers the 

data to the main PC by using GSM module. The central PC located further apart from the 

network takes care of data logging and processing. Mote programming and data receiving is 

possible through the RS-232 serial interface provided by MIB510 board. The Received 

Signal Strength Indicator (RSSI) values over the distance between nodes with different 

antenna heights and polarization angles were compared to each other. Based on the results it 

was possible to conclude that the longest communication range was achieved when 

nodes had same orientation and maximal antenna height. The temperature difference in 

experimental measurement between two nodes, where one node was placed in the center 

of the greenhouse and another near the greenhouse wall, indicates the existence of the 

microclimate layers [5]. 

 

The optimal greenhouse air temperature depends on the intended level of the photosynthetic 

activity. Each plant species has its own optimal values of air temperature and active radiation 

of light, which enable the maximum photosynthetic activity. Soil temperature 
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plays also an important role. Conduction heat transfers directly to the soil structure and 

through convection between the plant roots and water flow around them. A main concern in 

humidity and temperature control is to provide the best conductivity to active movement of 

water and nutrients through the plant. Humidity control is also an important tool to prevent 

the spread of plant diseases in greenhouses. Normally, the range of healthy relative humidity 

for the plants is from 50% to 70%. High air moisture reduces the required plant watering 

frequency. The greenhouse automation uses the watering and misting system, if the air 

moisture decreases under the targeted level [6]. 

 

Temperature and humidity are closely linked together in a greenhouse. Cold air has a lower 

moisture-holding capacity than warmer air, and therefore the decrease of the relative 

humidity is a sign of increased air temperature [3]. Transpiration rate tells how many grams 

plant’s leaf surface called stomata releases water vapour per minute. The greenhouse protects 

the plants from the extreme weather conditions. However, if the period of daylight prevents 

the photosynthetic activity, the plants do not grow. Horticultural lighting allows the grower to 

extend the growing season. It enables a year-round producing of plants or makes it possible 

for the grower to start sowing in early spring and continue season till the first frost. Plants 

need about 10-12 hours light to improve growth.  

 

When the plants are producing flowers or fruits the supplemental need of light per day 

increases up to 16 hours. Figure 1 shows the photosynthetic activity in different wavelengths 

of light radiation [2]. 
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Chapter 3                               Project Description  

 

3.1 Introduction  
In this chapter, the greenhouse functionality is going to be described as a whole system. After 

that the function of each part in the greenhouse will be explained separately. 

 

3.2 Overall Functionality  
The design project will be an automated greenhouse. The proposed system is expected to 

monitor a specific physical parameter and control them, it comprises of a set of sensor nodes 

and a control units that communicate with each sensor node and record the information 

remotely to make necessary decisions about the physical environment. The process will be 

monitored through computer, which is connected to the sensors that are inside the greenhouse 

frame. The circuit diagram is shown below. 

 

Figure 3.1 System circuit diagram 
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3.3     Sensors 

A sensor is a device to distinguish changes in the environment such as energy, heat, 

light, water, presence, and convert them to electric signals. In greenhouse systems, there are 

many types of sensors that are used for detecting different conditions, look table3.1 The 

following table shows the energy, intermediary and sensor type relation. There are some 

International Standard IEC 60529 outlines an international classification system that 

describes the sealing characteristics of electrical equipment. The classification system defines 

the level of protection provided by enclosures to prevent the ingress of foreign objects and 

moisture into the electrical equipment, see Appendix B for more information. 

  

Table 3.1. Sensors and Actuators  

 

Ambient Light Sensor Air Circulation fan 

 

Temperature and Humidity 

Sensor 

Water Pump 

Moisture sensor Fluorescent Light-bulb 

 

Soil temperature sensor  

  

3.3.1     Light Dependent Resistor  

LDR device has a resistance which varies according to the amount of light falling on its surface. 

Since LDR is extremely sensitive in visible light range. 

 

Now in our system this sensor measure value of light in the Greenhouse to take a value and 

send it to the ADC port at the Arduino to compared this value with the threshold and decide 

which device must be run and send 5V to the RF module that was connect with the Lamp.  
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Figure 3.2  LDR and Arduino connection                                     Figure 3.3 LDR Intier circuit 

 

In this paragraph a functional description of  LDR is shown  

 

1- The LDR and a normal resistor are connecting in series across a voltage, as shown in figure 

below. The resistances Depending on which is tied to the 5V and which to 0V, and the voltage 

node between them known sensor node, it will be rise or fall depending on amount of light. If 

the LDR tied directly with the 5V, the sensor node will increased the voltage with increasing 

light. 

 

2- The LDR's can reach 10 k ohms in the dark time, and about 100 ohms in the full light 

 

3- In our system uses a 10 kΩ fixed resistor which is tied to +5V. Hence the value of the voltage 

in this case decreases with increase in the amount light intensity. 

 

4- The sensor node voltage is make a comparison with the threshold voltages of different levels 

to the light intensity corresponding to the standard four conditions- Optimum, dim, dark and 

night. 

 

5- The equation that describes the relationship between the resistance RL and the light intensity 

Lux of a typical LDR is: 

                                                

RL = 500 / Lux kΩ… [23] 
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6- When the LDR is connected to 5V through to 10K resistor, the output voltage of the LDR is: 

Vo = 5*RL / (RL+10)…. [23] 

 

       In figure below , we made a simulation of LDR connection with arduino using a Fritzing 

software : 

 

 

Figure 3.4 sensor Interface 

3.3.2     Humidity and Temperature Sensor  

 The DHT11 sensor works from 3.3v to 6v, pin1 is connected to 5v on Arduino. The 

sensor pin 2 goes to the Arduino pin 5, with a 1Kohm pull-up resistor as shown in Figure 4.4. 

 

Again we make a connection between Humidity and Temperature sensor using Fritzing 

software. 

 

 

Figure 3.5 Humidity and Temperature Sensor Interface 



20 

 

3.3.3     Soil Moisture sensor  

This sensor measure the humidity in the soil , the sensor use two probes that pass current 

through the soil, and  measure the resistance of soil to get the moisture level. More water makes 

the soil conduct electricity more easily (less resistance), while dry soil conducts electricity 

poorly (more resistance). 

 

Figure 3.6 Soil sensor circuit diagram 

 

The circuit designed uses a 5V supply, two resistances 100Ω, two copper leads as the sensor 

probes, 2N222N transistor. The sensor has three pins, the first pin is an output pin, second pin is 

a ground pin, and third pin to input. 

So we must connect the first pin with analog Arduino pin , and the third pin with 5 volt. 

When the output between 0-1.9v  dry soil, when the output between 1.9-3.5v humid soil and 

when the output greater than  3.5v over humidity (24). 

3.4   RF Transmitter-receiver module 

These RF modules are very popular among the Arduino tinkerers. The 433MHz is used on a 

wide variety of applications that require wireless control. 

These modules are very cheap and you can use them with any microcontroller (MCU). 

Specifications RF 433MHz Receiver 

 Frequency Range: 433.92 MHz 

 Modulation: ASK 

 Input Voltage: 5V 
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Specifications RF 433MHz Transmitter 

 Frequency Range: 433.92MHz 

 Input Voltage: 3-12V 

  

 

 

 

 

 

 

 

 

 

 

 

Figure 3.7 Transmit circuit diagram                               Figure 3.8 Receive circuit diagram 
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Chapter 4               Design Methodology and Implementation 

 

4.1     Introduction 
Implementation encompasses all the processes involved in getting new software or hardware 

operating properly in its environment, including installation, running, testing and making 

necessary changes. As such, implementation is the action that must follow any preliminary 

thinking in order for something to actually happen. The project worked in divided into two 

sub parts , signal detection and hardware controlling Green House Controlling . 

 

The main part that evaluated to develop control and automatic greenhouse control system is a 

microcontroller called Arduino. The following block diagram describe the idea of system : 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TEMPERATURE/HU

MIDITY 

DETECTION UNIT 
–HDT11  

LIGHT INTENSITY 

DETECTION UNIT 
/LDR 

SOIL MOISTURE 
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MEASUREMENT & DISPLAY UNIT  

RF 315MHZ or 433MHz transmitter-receiver module RF-TRANSMISSION 

anCONTROL UNIT 

LIGHT 

INTENSITY 

CONTROL 

UNIT /PWM  

FAN/AIR 

CIRCULATIO

N CONTROL 

UNIT  

SOIL MOISTURE 
CONTROL UNIT  
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4.2 CONTROL PROCESS 

There are many benefits that a fully automated greenhouse control systems bring to the 

grower. Obviously, there will be the labor saving aspect but far more importantly, factors 

such as improved quality of harvest and promote faster growth, increase yields, improve 

quality and reduce diseases. The critical environmental parameters affecting plant growth that 

growers can control in the greenhouse are temperature, relative humidity, availability of 

water, and the growing media [1]. The way environment affects plant growth is not 

necessarily straightforward and the effect of one parameter is moderated by the others.  

 

Control process includes automation of the environment, automation of irrigation, 

automation and of fogging, automation of climate, automation of system actuators monitoring 

and automation of light. Automation of the environment consisting of systems that controlled 

developed software based microcontroller, window position control systems, roof open 

position controlling, door position checking and integration of these parts as a whole concept. 

 

Automation of fertilizer and fogging system is consisting of water tank, liquid pump, 

plumbing mixer and atomizer. Irrigation system contains water pump, liquid valves, irrigation 

plumbing, and system checking sensors. The one of the most important part of system is 

climate. The greenhouse system is affected commonly by temperature, humidity, moisture, 

wind and sun light. Fan systems, air circulation system helped by fogging system are 

common parts of our greenhouse project. Also special polycarbonate cover material supports 

climate by the impact resistance specification and protection from unexpected change of 

weather conditions.  

 

By the error checking mechanism and feedback sensors; all system actuators are 

controlled by system as a result of various feedback sensors. In view of that these all the 

system responses can be monitored at any time and any situations. Now we will express 

depth information about our system specifications and software algorithms. 

 

                                                
www.iosrjournals.org 
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4.3 Environment Parameters  
 

One of the main tasks in greenhouse construction is to optimize the conditions for 

plant development, generally during the off-season from normal outside field production. [
2
] 

The "internal" or greenhouse climate factors required for the optimal plant development 

involve photosynthesis and respiration. Temperature, humidity and air circulations are 

measurable quantities of greenhouse. All these characteristics related each other. If a 

greenhouse controlled by automatically, system accordingly configure these parameters. 

Some of the most important environmental ingredients are optimum humidity levels, 

maximum light levels, and ideal temperatures and reduced disease rates. Traditionally the 

climate control in greenhouses is based on the inside air temperature and humidity. With 

smart greenhouse system is named Equinox introduces environmental control based on air, 

humidity and extra parameter soil temperature. The temperature can be measured with the 

DHT11 sensor. DHT11 is the fundamental sensor of industrial temperature measurement. 

The temperature can be used as the main input for controlling of heating, cooling, curtains, 

misting and irrigation. Humidity is transmitted with capacitive, thermal conductivity or 

resistive type of sensors DHT11. Measurement of humidity is another key subject of our 

system input. Wind is another parameter for measurement. Also it is used for modifying 

windows and other climate equipment such as heater and fan positions very easily by 

greenhouse wireless automated system. Cooling, fogging for humidity, ventilations are our 

system capabilities for controlling climate parameters.  

 

4.3.1 Air Circulation & Cooling  

 

A greenhouse can protect plants through several ways to control the greenhouse temperature  

by implementing DHT11 temperature sensors output signals converted via ADC (Analog to 

Digital converter) inside the Microcontroller, if temperature value upper than set point, 

Microcontroller system activate fans in order to increase the humidity level and decrease the 

temperature.  

                                                
2 Kiril Popovski Greenhouse Climate Factors 

 http://geoheat.oit.edu/bulletin/bull18-1/art36.htm. 
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4.3.2 Ventilation 

 

Every greenhouse should be equipped with air circulation systems. Air handling is 

key subject of greenhouse production sustain uniformly and effectively. It allows for a more 

uniform climate and helps to distribute heat from the heating system as well as removing heat 

from the greenhouse when cooling is required[
3
] Automatic ventilation eliminates manual 

work and is the best way to cool a greenhouse. Example, a thermostat and electric motor will 

One system is an air circulation system designed for ventilation purpose can be effectively 

implemented controlling fan speed and air flow direction.
 
[
4
] If the greenhouse is to be used 

during the summer months, it most likely needs to be equipped with exhaust fans that will 

deliver at least one air exchange per minute. The second air handling system that should be in 

every greenhouse is for air circulation. Air circulation is important to maintain uniform 

conditions within the house, facilitate growing, and minimize disease losses. The circulation 

fans should be operated 24 hours every day unless ventilation fans are operating during the 

day.  

All of these system parameters and components work together as a team player. By 

the way greenhouse air conditions and temperature level are stabilized within crops quality 

and customer prospects.      

 

 

 

 

 

 

 

 

 

 

 

 

                                                
3 Greenhouse Engineering  Gerald Christenbury   
4 www.clemson.edu/peedeerec 
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4.3.3 Humidity Level Control  

            Another the smart greenhouse system function is humidity system. This system is 

used for cooling and increase its inside humidity ratio with water. This system is controlled 

by Microcontroller with help of Humidity sensor as another system functions. 

 Typically all growers have a problem with low humidity and high temperatures. 

Serious problems occur when the humidity in the greenhouse environment drops below 30% 

RH. Plants will suffer and typically slow or stop the progress of the growing process.
 
[

5
] 

System in the Figure 4.1 are used for cooling and adding humidity to the greenhouse. 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                            

 

 

 

 

 

                Figuer 4.1 Humidity and temperature control flow chart 
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The systems can be employed in both automatically and naturally ventilated greenhouses. 

The systems work by forcing water through nozzles which break up the water into fine 

droplets. This process allows the droplets to evaporate fairly quickly into the air. As the 

evaporation of water requires heat from the environment, the air is cooled. The systems must 

be carefully controlled to provide the required cooling without increasing the relative 

humidity beyond optimum levels for plant performance, or allowing free water to form on the 

plants which can encourage the development of infection. This system is fully controlled by 

developed algorithm. When humidity sensor level is lower than set point, liquid valves 

activated 5 volt by Microcontroller output port and fan speed starts up.  

 

4.4 Irrigation 
 

The fertilizer and irrigation systems provide control on the delivery of water and nutrients to 

the plants. The two systems complement each other to deliver precise at Figure 4.7 amounts 

of water and fertilizer to the plants as frequently as required. 

 

                     Figuer 4.2 Moisture sensor control flow chart 

 

The  most efficient way of irrigation is an integral dripper in lateral spacing between drippers, 

starting from 20cm, with a flow rate starting from 1.2 l/h up to 4 l/h. The operation can be 

done by controller or by center Microcontroller controlled.  

The greenhouse project has irrigation system. The system has water tank, coil 

moisture sensor, and water pumps. 
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 It works depending on soil humidity level. Soil moisture parameter is collected by 

special type of sensor FC-28  and its data is collects Microcontroller and developed software. 

This variable is processed by software algorithm, and moisture level is adjudicated. If the soil 

moisture level does not met set value, the system runs and Microcontrollers activates pump 

and valves. By the way; soil moisture level automatically rearranges at set level. 

 

4.5 Lighting 
 

 Light limits the photosynthetic productivity of all crops and is the most important 

variable affecting productivity in the greenhouse. [
6
]  

(6 CO2 + 12 HO - Light energy -> C6H12O2 + 6 O2 + 6 H2O) 

 During off-day, the crops need light to keep growing. For these reason the smart 

greenhouse system has four special lamps which are suitable for crops. 

 The procedure of lightening system is based on sun light density. If the sunlight 

density is decrease under minimum growing level, the lamps open by PLC. Same way; when 

sunlight increase to sufficient level of growing, the lamps closed by PLC software again and 

system keep on regular operations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                       

Figure 4.3 Flow chart for photocell sensor 

                                                
main.htm 
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4.6     Interfacing LCD with Arduino 

 
 

 

 

 

 

 

                                                      Figure 4.4 LCD connection 

 LCD use to display the value of condition in the green house ,the LCD include register select 

(Rs) pin, read/write (r/w) pin, enable (EN) pin, 8 pins for data and we are using 4 data pin 

connect with Arduino port , and 3pins for power. 

 

The RS pin and EN pin connect with Arduino port , the R/W pin connect with ground ,Vdd pin 

and led+ connect with 5 volt ,Vss pin and Vee connect with ground  . 

In figure below we make a simulation of LCD interfacing with arduino using VBB() 

 

Figure 4.5 LCD interface 
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4.7 The Building of “Smart Greenhouse” 
 

In our project, we constructed prototype approximately 20 x 30 x 60 Centimeter (L x 

W x H) sized a lean-to greenhouse. Because of limited space and minimize financial 

expenses we preferred this type of greenhouse structure. The ridge of the lean-to is attached 

to the wall, and we use advantage of being closer to the resources such as electricity, water 

and heat. Therefore we cannot use sun light efficiently. By using the central LED light bulbs, 

which emits lights with suitable wavelength and intensity, we compensate this disadvantage.  

 

 Then we have considered the location of windows and doors on the supporting 

structure. To maximize circulation of air inside and to protect the greenhouse framework 

from snow, ice, or heavy rain conditions.  

 

 

 

Figure 4.6 Greenhouse Construction Model 

There are three different windows; one is winter window, other is side window, and 

the last is roof window. If the inner temperature is higher than the reference value, the 

expected value of the inner temperature, first winter window is opened, if it is not enough, 

inner temperature does not decrease in a certain time, and side window will be opened see 

figure 4.6 . If certain time passed and inner temperature does not drop off, the roof window 
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will be opened manually. By this way, we reduce power consumption which is dissipated by 

pneumatic compressor and we minimize the temperature fluctuations and provide linear 

increasing and decreasing.  

 

Figure 4.7 Opened Greenhouse side window 

 

The greenhouse construction (Figure 4.6) will be made up of polycarbonate films 

between metal frameworks. Structural costs of such plastic coverings are very low because 

the frame can be lighter and plastic film is inexpensive. Polycarbonate films are made of 

different sizes and different thickness. While determining the dimensions of the framework, 

we have considered polycarbonate size standards. Moreover, polycarbonate films do not 

deteriorate from any weather condition. For example, it is strong enough to shield crops from 

snow, or transparent enough to pass sunlight and it reflect harm UV lights.  

 

 

For the double-layer rigid-plastic sheet materials, permanent foundation is the best 

solution, because the PC (polycarbonate) film has long lifetime. Therefore we build steel 

foundation. Although permanent flooring is not recommended because it may stay wet and 

slippery from soil mix media, we build special floor that consists small gravels on 40-50 cm 

deep of the soil level.  

 



32 

 

Chapter 5                              Project Verification 
 

5.1 Introduction  
In this chapter, all the tests and results that have been done for some parts will be 

explained. There were many tests was done for important parts in the greenhouse 

,like temperature and humidity, lights and moister . 

 

5.2 Temperature and Humidity 

  

 

 

 

 

 

 

 

 

 

Figure 5.1 Temperature and humidity Circuit  

 

 

 

 

 

 

 

 

Figure 5.2 (a) Temperature and humidity Result         Figure 5.2 (b) Temperature and humidity Result                  
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Figure 5.2(c) Temperature and humidity Control  

 

Figure 5.2(d) Temperature and humidity Contro 

 

5.3 Moisture Sensor 

 

Figure 5.3 Moisture Circuit  
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Figure 5.4 (a) Moisture Result                                             Figure 5.4 (b) Moisture Result 

 

5.4 Light detection 

 

                   Figure 5.5 (a) LED when lights ON 

 

 

 

 

 

 

 

 

                         Figure 5.5 (b) LED when lights OFF 
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5.5 Final Control Circuit (output simulated as LEDs) 
 

 

 

 

 

 

 

 

                             Figure 5.6 (a) Transmitting Receiving Circuit Test 

 

 

 

 

 

 

                           Figure 5.6 (b) Transmitting Receiving Circuit Test 

 

 

 

 

 

 

 

                        Figure 5.7 Transmitting Receiving Signal 
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Chapter 6                              Project Management 
 

6.1 Project Cost 

 

 

Table 6.1: Total cost of the system prototype. 

 

 

 

 

 

 

 

 

 

 

Item Quantity  Cost 

Arduino Uno 2 300 RS 

DHT111 Sensor 4 240 RS 

LDR  4 8 RS 

Moisture sensor 4 100 RS 

LCD 1 25 RS 

Fans 2 30 RS 

sprinklers 4 8 RS 

Water valve 5V 2 40 RS 

Small Green House 1 60 RS 

Small plants 5 100 RS 

RF 433MHz Module 1 25 RS 

 

Total Cost: 936 RS 
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6.2 Project Time line 
In this section, we have provided a detailed timeline, which explains the tasks and duties 

executed by each team member in semester 1 and semester 2. 

 

 

 

 

 

 

 

 

 

 

 

Figuer 6.1 Semester 1Gantt Chart 

 

 

 

 

 

 

 

 

 

 

 

 

Figuer 6.2 Semester 2 Gantt Chart 
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Chapter  7                   CONCLUSION AND FUTURE WORK 

 

7.1 CONCLUSION 
As a result, we have built smart Greenhouse based greenhouse automation that 

support all type of environmental control used in greenhouse and able to evaluate analogue, 

humidity, temperature etc. and digital,  light sensor. 

  

Today’s greenhouse control systems designed for only one process; to control more 

than one process simultaneously you have to buy more than one machine, so it will cost the 

costumer expensive. Our controller is able to manage all types of control processes 

simultaneously. By this way, total cost for complete solution is decreased. On the other hand, 

the system does not require any additional measurement device, it has built-in measurement 

algorithms and electronic devices.  

 

The system is implemented by sensors and actuators, so the control system is clear, 

safe, and easy to implement. By taking feedback signals from the position, irrigation check, 

etc. sensors decide if the action is realized accurately. If there is something wrong, 

operator/user is instantly informed by the operator panel, alarm light and buzzer.  

 

Consequently, with using more efficient agricultural methods, total expenses for 

resources is decreased, and less employment is used, so general spending decreased. By 

special algorithms operator safety, alarm functions, intelligent measurements, built-in plant 

profile is realized. Moreover, all these are achieved with faultless and intelligent control 

system.  
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7.2 Future Work 
The system could be developed by different ways such as sending emails when an alarm 

happens, or using different devices such as PLCs , in addition to measure the conditions that 

have been mentioned , other conditions may be included  like shade and  fire detection .  

 During the hot summer day , the bright sun may cause the temperature inside the greenhouse 

rises to an extreme heat. With the arduino , the authorized user can open up the vents to allow 

the fresh air enter the greenhouse by simply calling the arduino unit. Or we could use Air 

Conditioner if it is possible. 

Table.7.1 Advantage and Disadvantage    

Advantages Disadvantages 

 

a. Greenhouses represent a 

means of greatly improving 

agricultural production . 

 

b. There is increasing demand 

for natural medical remedies. 

 

 

a. The tools we are dealing with are 

very sensible , we need to be careful. 

 

b.  The project may be a bit costly. 

 

 

c. Failure to supply the essential factors 

for optimum growth such as light, 

moisture, carbon dioxide and heat in 

amounts necessary for each individual 

crop and this problem faces 

greenhouses in general . 
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Chapter  9                             APPENDICES  

 

Appendix A: ARDUINO UNO ATMEGA328P 
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Appendix B:  Humidity and Temperature Sensor- DHT 11 
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Appendix C:  FC-28 Soil Humidity Detection Sensor Module 

 

 

 

 

 

 

 

 

 

 

Soil Moisture Sensor Soil Hygrometer Detection Module 

 

It is a simple water sensor, it can be used to detect soil moisture. Module Output is high level 

when the soil moisture deficit, or output is low. It can be used in  module plant water device. 

 

Instructions for use 

 

 Soil moisture module is most sensitive to the ambient humidity is generally used to detect the 

moisture content of the soil. 

 Module to reach the threshold value is set in the soil moisture, DO port output high, when the 

soil humidity exceeds a set threshold value, the module D0 output low. 

 The digital output D0 can be connected directly with the microcontroller to detect high and 

low by the microcontroller to detect soil moisture. 

 The digital outputs DO shop relay module can directly drive the buzzer module, which can 

form a soil moisture alarm equipment. 

 Analog output AO and AD module connected through the AD converter, you can get more 

precise values of soil moisture. 

 

Details: 

 This is a summary of the moisture sensor can be used to detect soil moisture, when soil water 

deficiency, the module outputs a high level, whereas output low level. Using this sensor to 

water the flowers make an automatic device, without people to manage your garden plants. 
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 Sensitivity can be adjusted (figure blue digital potentiometer adjust). 

 Soil humidity module on the environment humidity the most sensitive, generally used to 

detect soil humidity. 

 Module in soil moisture cannot reach the setting threshold, DO mouth output high level, when 

soil moisture more than setting threshold value, module D0 output low level. 

 Has fixed bolt hole, convenient installation. 

 Comparator using LM393 chip, work stability. 

 Two small plate interface specifications (3 wires). 

 - VCC external 3.3~5 V. 

 - GND external GND. 

 - DO small plate digital output interface (0 and 1). 

 - Digital output D0 can be directly connected with the single chip microcomputer, through the 

single chip microcomputer to detect high and low level, thus to detect soil humidity. 
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Appendix E : RF433 Wireless TX+RX Pair [433/315Mhz] 

  

 

 

 

 

Product Description 

Features: 

o The excellent performance of the receiver module, using a digital process technology, with a strong anti-

interference, stable performance, high reliability, non-directional, long life, undisturbed Japan imported chips, 

high stability, low power consumptionsimilar remote control does not have any interference garbled 

phenomenon, the transmitted signal of the wireless receiver, remote control distance, can pass through walls, 

no direction. Supporting the use of any of the same frequency remote control can be and market fixed code, 

learning code. 

 

o Super-regenerative receiver module LC oscillator circuit includes amplifier shaping output data signals to TTL 

level directly to the decoder, the use of extremely easy, and inexpensive, it is widely used. The small size, 

high sensitivity; frequency point debugging easy, short lead times; consistency of product quality, cost-

effective, wireless remote control market, the largest amount the most widely used as a high-frequency 

receiver module. The receiver module has a wide receiver bandwidth, typically ± 10MHz, factory tune in 

433.92MHZ DC5V power supply receiver module. 

Static receiver module operating current of 4mA, the receiver module factory output noise output, if there are 

special requirements can be changed to the noise-free output, but will reduce receiver sensitivity. 

Receiver module specification: 

o Operation voltage: DC5V 

o Static Current: 4MA 

o Receiver frequency: 433.92MHZ; 315 Mhz 

o Sensitivity：－105DB 

o Dimension：30*14*7mm 

o External Antenna：32CM signal wire，spiral 

 

 

Transmitter Module Specification: 

o Operating voltage :3-12V 

o Operating frequency: 433.92MHz; 315Mhz 

o Standby current: 0mA 

o Operating current :20-28mA 

o Transmission distance:> 500m (open to receiving plate sensitivity at-103dBm distance of more than) 

o Output Power: 16dBm (40mW) 
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o Transfer rate: <10Kbps 

o Modulation mode: OOK (Amplitude Modulation) 

o Operating Temperature: -10 ℃ ~ +70 ℃ 

o Size: 19 × 19 × 8mm 

 

This is a widely use module in many different application, the cost is very low and easy to use. You have to use 

the MCU to simulate decode and encode process as the IC PT 2262 and PT2272. The popular link is like this: 

MCU -> Encoder -> Transmitter —— Receiver -> Decoder -> MCU, PT2262(Encoder) and PT2272(Decoder) are 

optional, their existence is to 1)avoid confusing when multiple RF links in range 2) isolate disturbance. You can 

integrate the encoding and decoding work to the MCUs on both side. Whenever there is no 315Mhz devices 

around, you may use it as direct cable connection. Excuse for the documentation, we will work on them. 

We tried them using the guide from Sparkfun, it’s compatible. The only difference is in package, of some excess 

GND pins. More over, we will make more RF modules ourselves with different frequency and capacity. 

Note about distance: 

If the distance required for far, can be connected to the 1/4 wavelength of the antenna, generally use 50 ohm 

single conductor, the length of the antenna 315M of about 23cm, 433M of about 17cm; 

The position of the antenna has also affected the reception of the module, install the antenna as straight as 

possible away from the shield, high pressure, and interference sources; 

 

 




