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Abstract—Polyhouse is a methodology used to grow plant 

under controlled environment for increasing yield and quality of 

the crops. The development and growth of crop depends on 

internal environment of polyhouse such as temperature and 

humidity. The controlling and monitoring of polyhouse 

parameters play vital role in overall development of plant. 

Polyhouse automation system is the technical approach in which 

the farmers in the rural areas are benefitted by automatic 

monitoring and control of polyhouse environment. It replaces the 

direct supervision of the human. In greenhouse, for proper plant 

growth soil nutrient parameters are equally important. It doesn’t 

utilise the rain water at the time of rains which results in wastage 

of stored water.  Light is the most important source for 

photosynthesis but the light intensity is not monitored. 

Keywords—Temperature sensor, light sensor,Humidity sensor, 

soil moisture sensor 

I. INTRODUCTION 

India is a country where majority of its population 

are dependent on agriculture. Agriculture is the 

broadest economic sector which has major 

contribution in the development of India. India is 

also concentrating on the technological aspects. 

When technology and agriculture are integrated 

together that may yield good results. Conventional 

method of cultivation requires tremendous amount 

of time, human effort and requires continuous 

monitoring. There are several problems such as 

unpredictable weather conditions and the plants 

may be easily affected by pest and diseases in 

conventional method of cultivation. A polyhouse is 

a closed environment where the plants are grown on 

a controlled platform irrespective of climate and 

location. Generally, polyhouse is a structure built 

using bamboos or iron pipes which are covered with 

ultra violet sheet of certain thickness. The thickness 

of ultra violet sheets depends on the crop variety. 

Polyhouse provides a reliable and crucial way to 

generate higher revenues. Basically, it is an 

automation system which alters the physical 

parameters in favor of the plantation and growth 

process of the crop. Polyhouse is the process 

through which the production of the crops and 

plants can be made faster with respect to the norms 

which are required to grow the crop. The polyhouse 

method helps the plants grow without any external 

obstruction. The harvesting of a single crop is done 

with minimum additional applications and inputs 

and maximum output and profits can be generated. 

Finer quality of plants can be grown inside a 

polyhouse. Mainly the plant growth depends up on 

few parameters like temperature, humidity, co2 

levels, soil moisture content and light intensity. If 

we are able to control all the above said parameters 

to which a plant certainly requires it, results in 

proper growth of the plant which in turn results in 

high yield of the crop by improving the growth 

potential of the plant and by providing ideal 

condition for the plant growth. But it is highly 

impossible to monitor and control all the above said 

parameters in an open environment. The main idea 

is to perform cultivation in a closed environment 

which is nothing but a polyhouse environment and 

monitor and control all the required parameters. 

Any change in one parameter may affect the other 

climatic parameters, so it requires continuous 

monitoring and control action for the requirements 

to meet. Inadequate and uncertain environmental 

conditions may affect the proper growth of the 

plant. Monitoring and controlling of the 

environmental parameters should be given utmost 

attention in order to attain high yield. The 

controlling of these parameters by performing some 

control action may result in proper plant growth and 

increased yield. Various papers have been published 

claiming the need and advantages about polyhouse 

cultivation using various technologies. The required 

data about the existing parameters inside the 

polyhouse is acquired with the help of respective 
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sensors and is sent to the control unit. The 

information is transferred to the control unit. This 

data is processed with the help of a microcontroller 

which decides the control action to be performed in 

order to maintain optimal environment for the plant 

growth. This paper mainly concentrates on various 

climatic parameters that can be monitored and 

controlled to improve the crop productivity. To 

monitor these parameters various sensors like 

temperature sensor to monitor the temperature, 

Humidity sensor to monitor the air moisture 

content, Soil moisture sensor to monitor the soil 

moisture content, light intensity sensor to monitor 

the amount of light inside the polyhouse are used. 

The required climatic parameters information can 

be acquired from the polyhouse environment using 

these sensors.  
 
 

II. METHODOLOGY 

The appropriate values required to grow a particular 

crop will be embedded in the system. The Arduino 

Uno board will be interfaced with the sensors and 

the breadboard. The system will measure the 

present conditions inside the polyhouse. The user 

will provide the input about the crop which he 

wishes to grow inside the polyhouse. The 

appropriate conditions for the crop will be set as 

threshold conditions inside the polyhouse. The 

control strategy for the system in this work is 

developed for the individual parameters to be 

controlled as follows:  

• The temperature control requires the 

definition of two threshold limits: upper limit and 

lower limit. When the upper limit is exceeded a fan 

is activated to cool the greenhouse environment and 

when the temperature drops below the lower limit, 

the fan is deactivated while a heater is activated and 

vice-versa.  

• Humidity control is defined by a threshold 

set by the user. When the humidity of the 

greenhouse enclosure falls below this threshold, a 

fogging system is activated and then deactivated 

when optimum condition is restored. If the humidity 

is more, then fans are switched on to reduce the 

humidity.  

• The moisture control is defined by a 

threshold which ensures that if the soil moisture 

content falls below the set value drippers are 

activated, and then deactivated when optimum 

condition is restored.  

• The lighting condition is controlled by two 

set points: upper limit and lower limit. The upper 

limit determines when the light is activated while 

the lower limit determines when it is deactivated. 

This strategy is primarily used to extend day light or 

compensate for inadequate natural lighting 

according to the desire of the user. 

 
Figure1: Architecture 

 

 

SENSORS: 

 A sensor is a device which detects or measures a 

physical property and records, indicates, or 

otherwise responds to it. A sensor's sensitivity 

indicates how much the sensor's output changes 

when the input quantity being measured changes. 

The sensors various sensors used are: 

A.Temperature and humidity sensor:  

Atemperature sensor is a device that provides the 

temperature measurement at a given time. It is a 

resistance temperature detector which detects the 

temperature changes. It provides high quality and 

quick acknowledgement. Being a mixed sensor it 

provides with the values both of temperature and 

humidity. The sensor calibers digital signal output. 

Using this sensor gives greater stability and higher 

reliability. The sensor used is DHT11 Module 

temperature and humidity sensor module. The 

DHT11 is a basic, ultra-low-cost digital temperature 

and humidity sensor. It uses a capacitive humidity 

sensor and a thermistor to measure the surrounding 

air, and spits out a digital signal on the data pin.  It 

is fairly simple to use. 
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Figure2: Temperature and Humidity Sensor 

 

B.Light sensor: 

The intensity of light in the polyhouse is measured 

through the Light sensor. Light sensor is the device 

which is used to detect the current ambient level of 

the light i.e. how bright or dark it is. The sensor 

used is INVNT_10 Lm393 optical photosensitive 

LDR light sensitive sensor. It is associated with 

both analog output pin and digital output pin 

labelled as AO and DO respectively on the board. 

When there is light, the resistance of LDR will 

become low according to the intensity of light. The 

greater the intensity of light, the lower the 

resistance of LDR. The sensor has a potentiometer 

knob that can be adjusted to change the sensitivity 

of LDR towards light. It is also planned to use map 

reduce framework in future so that the performance 

of opinion mining is improved. 

 
Figure3: Light Sensor 

 

C.Soil Moisture sensor: 

Soil moisture sensor is the device which measures 

the content of water in the soil. Soil moisture 

measurement is important to help farmers manage 

their irrigation systems. It consists of two probes 

which are used to measure the volumetric content of 

water. The two probes allow the current to pass 

through the soil and then it gets the resistance value 

to measure the moisture value. When there is more 

water, the soil will conduct more electricity which 

means that there will be less resistance. Therefore, 

the moisture level will be higher. Dry soil conducts 

electricity poorly, so when there will be less water, 

then the soil will conduct less electricity which 

means that there will be more resistance. Therefore, 

the moisture level will be lower. 

  
  

 

Figure4: Soil Moisture Sensor 

 

D.Rainwater Harvesting: 

Rainwater harvesting is the process of collecting 

and storing the rain water into natural reservoirs or 

tanks, so that it can be used in future productively. 

Most of the polyhouses don’t implement the process 

of rainwater harvesting as a result of which the 

natural water is wasted without being used. The 

polyhouses use the ground water for irrigation 

purposes which is leading to the depletion of the 

underground water. Hence, in the proposed idea the 

rainwater harvesting is implemented. This process 

provides an independent supply of water whenever 

it is required. It also provides with potable water, as 

the rainwater is clean and free of salinity. This 

makes the production process easier and faster. 

 

 
Figure5: Rainwater Harvesting 
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III. RESULT 

The proposed system has been implemented 

successfully. Automation in polyhouse will help 

farmers to grow any type of crop they wish inside 

the polyhouse irrespective of climatic conditions 

outside the polyhouse. Temperature /humidity 

sensor, soil moisture senor and light sensor read 

temperature, humidity, soil moisture and light 

intensity inside the polyhouse respectively. After 

reading the values proper action is taken according 

to the set threshold values with respect to the crop 

being grown inside the polyhouse. Different actions 

taken are switching Air Conditioner on or off, 

starting irrigation, switching foggers on or off, 

switching lights on or off, switching fan off or on 

and switching heater on or off. 
 

IV. FUTURE EHANCEMENT 

Further enhancement can be done in the proposed 

system by controlling different factors which affect 

the growth of crops such as CO2 level inside the 

polyhouse, pH of the soil. These factors can be 

monitored by using different sensors. According to 

the readings of the sensors changes can be done 

inside the polyhouse. 

V. CONCLUSION 

Automation in polyhouse is highly useful for 

farmers as they don’t have to monitor the conditions 

inside the polyhouse physically and take the 

required steps. The system will monitor the 

conditions and take the respective steps required to 

maintain the threshold conditions inside the 

polyhouse. Rainwater Harvesting also ensures that 

rainwater is used for irrigation inside the polyhouse.  
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