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Abstract— Agriculture plays vital role in the development of 

agricultural country. In India about 70% of population 

depends upon farming and one third of the nation’s capital 

comes from farming. This research aims to design a smart 

greenhouse. It’s objective is the farming can be done using 

various new technologies to yield higher growth of crops and 

their more production. 
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I. INTRODUCTION 

Agriculture has been practiced by human civilizations for a 

very long time. Various improvements were being made over 

the time and the greenhouse technology remained successful 

in efficiently cultivating various crops irrespective of the 

geographical and environmental conditions. The wireless 

sensor networks provide an efficient solution for these 

monitoring and control applications. Plant growth is by 

various ways dependent on the geographical area and the 

environment surrounding it. The environmental stress affects 

the plant growth directly or indirectly. Greenhouses allow 

greater control of the growing environment of the plants. 

Greenhouses help in extending growing season for plants and 

to foster non-native plants. The improvements made in 

greenhouse farming techniques resulted in more overall food 

and thus reducing hunger problems. Plant growth depends on 

various parameters of the environment such as temperature, 

humidity, soil temperature, soil moisture, light, etc. The 

sustainable ranges of these parameters depend on the type of 

crop. The key factors for the plant growth are temperature, 

humidity and irrigation. Temperature influences many plant 

processes such as photosynthesis, respiration, transpiration, 

germination of seed, protein synthesis, etc. Most of the 

biochemical reactions and enzyme activity of the plants 

increase with increase in temperature. Higher temperatures 

affect the quality of plants as respiration rate increases 

reducing sugar content of fruits and vegetables. 

                Photosynthetic activity is slowed down at low 

temperatures. Low soil temperatures can inhibit water 

absorption in plants. Humidity affects moisture loss and 

temperature management of plants. It also directly influences 

leaf growth, occurrence of diseases, pollination and economic 

yield. Leaf enlargement could be more in humid areas 

because of high turgor pressure in the leaves. But high 

relative humidity (RH) encourages easy germination of 

fungus in the spores of the plants. When RH is low, 

transpiration increases resulting in water deficiency in plants. 

Temperature and humidity are interrelated and these affect 

the transpiration activity of the plant hindering the plant’s 

growth. The soil moisture is critical for seed germination and 

uptake of nutrients by the plants. Excess water in the soils 

may slow down or stop gaseous exchange between the soil 

and the atmosphere which reduces root respiration and 

growth. Optimal levels of moisture support root growth, 

lengthens the flowering period and increases the overall yield 

of the crop. The control of these parameters manually is 

difficult and slightly inefficient as the parameters are 

monitored at regular intervals but not continuously. The 

automation of the control by setting up threshold limits to 

these parameters helps to monitor them continuously and 

control accurately when the parameters exceed the limits. 

In this paper, we are presenting smart greenhouse 

which helps to use various new technologies to yield higher 

growth of crops and their more production. 

II. LITERATURE SURVEY 

In present scenario of decreasing water level, drying up of 

rivers, unpredictable environment present an urgent need of 

proper utilization of water. To cope up with this use of 

temperature and moisture sensors at suitable locations for 

monitoring of crops in greenhouse. [1] An algorithm 

developed with threshold values of temperature , humidity, 

moisture sensors can be programmed in to microcontroller. 

Internet interface that allows data inspection and irrigation 

scheduling to be programmed through a web page. [2] The 

technological development in wireless sensor network made 

it possible to use in monitoring and control of greenhouse 

parameter. [3] After the research in agricultural field, 

researchers found that the yield of agriculture is decreasing 

day by day. However, use of technology in the field of 

agriculture plays important role in increasing the production 

as well as reducing the extra man power efforts. 

III. WORKING PRINCIPLE 

 
Fig. 3.1: Block Diagram of the system 

The basic components used ATMEGA-328, temperature 

sensor, moisture sensor, humidity sensor, light sensor, Wi-Fi 

module (ESP8266), LCD display. Initially all The Sensors 

reads the values and then send it to the ADC. ADC then 

Converts these Analog values to Digital for Further 

Operations and Sends it to Microcontroller. Microcontroller 

Processes the given data and accordingly Interface the 
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different Interfacing devices such as Fan, Water Pump, 

Buzzer and Lights. Also Microcontroller sends the output 

values to the LCD Display. The Microcontroller uploads the 

same values to the on internet and they are displayed through 

the web portal to the various authenticated sources. 

IV. SYSTEM OVERVIEW 

The basic components used ATMEGA-328, temperature 

sensor, moisture sensor, humidity sensor, light sensor, Wi-Fi 

module(ESP8266), LCD display 

A. ATmega-328: 

The Atmel picoPower ATmega328/P is a low power CMOS 

8bit microcontroller based on the AVR® enhanced RISC 

architecture. By executing powerful instructions in a single 

clock cycle, the ATmega328/P achieves throughputs close to 

1MIPS per MHz. This empowers system designer to optimize 

the device for power consumption versus processing speed. 

 
Fig. 4.1: ATmega328/p 

B. Wi-Fi module (ESP 8266): 

The ESP8266 is a low cost Wi-Fi chip with full TCP/IP stack 

and MCU (Micro Controller Unit) capability producedby 

Shanghai-based Chinese manufacturer, Espressif Systems  

 
Fig. 4.2: Wi-FI module(ESP 8266) 

It is a 32bit RISC CPU: Tensilica Xtensa LX106 

running at 80 MHz . Also it is having 64 KiB of instruction 

RAM, 96 KiB of data RAM. its External QSPI flash  512 

KiB to 4 MiB* (up to 16 MiB is supported) is very useful in 

this research . It is also having 16 GPIO pins, SPI, I²C, I²S 

C. Temperature and humidity sensor (DHT 11): 

This sensor DHT 11 is used to measure temperature and 

humidity in the air of the greenhouse. Operating temperature 

is  5°C to 45°C and Humidity Measurement Range  is 5% RH 

to 95% RH. 

 
Fig. 4.3: DHT11 SENSOR 

D. Moisture sensor (VH400): 

Soil moisture sensor measure the water content in soil. It uses 

the property of electrical resistance of the soil. The 

relationship among the measured property and soil moisture 

is calibrated and it may be very depending on environmental 

factors such as temperature, soil type. Here it is used to sense 

the moisture in the soil and transfer to microcontroller in 

order to take controlling action of switching water pump 

ON/OFF.       

 
Fig. 4.4: MOISTURE SENSOR(VH400) 

E. LDR(Light dependent Resistor ): 

A light sensor, as its name suggests, is a device that is used to 

detect light. A photocell or photo resistor for example, is a 

small sensor that changes its resistance when light shines on 

it; they are used in many consumer products to determine the 

intensity of light. Operating temperature is 20°C to 75°C. 

Wavelength Measurement Range is 400 nm to 1100 nm. 

 
                                   Fig. 4.5: LDR 

F.  Controlled devices: 

The following controlled devices are interfaced with the 

micro controller are : 

1) Cooling  Fan       

2) Water pump 

3) Exhaust Fan      

4) Heater(bulb) 

5) Fluorescent Light-bulb. 

V. IMPLEMENTATION METHODOLOGY 

A. Working: 

Initially a temperature point is set. The temperature sensor 

senses the change in input temperature .After signal 

conditioning this analog signal is given to the micro-

controller. The micro-controller converts it to digital format 
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using on chip ADC. If the temperature sensed is below the 

low threshold value, the controller unit will start the Fan.  

Once it reaches the set limit it will switch off the 

Fan. In this way, temperature is controlled. 

      Intensity of light can be controlled. Initially intensity 

point is set. Light dependent resistor senses the change in 

input intensity of light. If the intensity of light sensed is below 

the low limit set, the controller unit will switch on lights. 

Once it reaches the set limit it will switch off the lights. In 

this way, intensity of light is controlled. 

    Similarly Humidity can be control by using a 

humidity sensor also Soil Moisture can be control by using a 

Soil Moisture sensor. 

    After it senses intensity of temperature, light and 

humidity and Soil Moisture it gives digital display on LCD 

WiFi module is used for uploading the values collected by the 

sensors on the internet web portal. It is connected to the 

microcontroller on one end and it sends the data through 

wireless communication to the router through which it gets 

uploaded on internet. 

B. Website and display of data: 

The following pictures represent website and display of data. 

 
Fig. 5.1: Welcome page 

 
Fig. 5.2: Display of data 

VI. EXPERIMENTAL RESULTS AND DISCUSSION 

LDR is basically a variable resistor which changes with 

different intensity of light. 

     A humidity sensor, also called a hygrometer, 

measures and regularly reports the relative humidity in the 

air. Soil moisture sensor measure the water content in soil. 

   The values coming from all sensors are given to 

microcontroller and displayed on LCD display also those 

values are uploaded on website through Wifi module. 

    The following table represents the values coming 

from different sensors to LCD display. 

No. Parameters Vlues In Units 

1 Temperature 34  In Celcius 

2 Soil Moisture 40  In Meter Cube 

3 Humidity 51%  In Rh 

4 Light Intencity 320  Lux 

Table 6.1: Display of sensor values 

These values are compared with threshold values 

and accordingly the controlled devices are turned ON or OFF.  

VII. CONCLUSION 

A step-by-step approach in designing the microcontroller 

based system for measurement and control of the four 

essential parameters for plant growth, i.e. temperature, 

humidity, soil moisture, and light intensity, has been 

followed. The results obtained from the measurement have 

shown that the system performance is quite reliable and 

accurate.  

     The system has successfully overcome quite a few 

shortcomings of the existing systems by, maintenance and 

complexity, at the same time providing a flexible and precise 

form of maintaining the environment.  

      The continuously decreasing costs of hardware and 

software, the wider acceptance of electronic systemsin 

agriculture, and an emerging agricultural control system 

industry in several areas of agricultural production, will result 

in reliable control systems that will address several aspects of 

quality and quantity of production. Further improvements 

will be made as less expensive and more reliable sensors are 

developed for use in agricultural production 
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