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Abstract: The Internet of Things (IoT) is the 

most promising technology in recent years, 

which is used for network of physical objects or 

things embedded with software, electronics, 

sensors and network connectivity, which enables 

these objects to collect and exchange data. The 

IoT can be used in various fields like Home 

automation, Building automation, Industries and 

Hospitals. The proposed system is used for 

irrigational monitoring and controlling using 

wireless sensor networks. The data can be 

monitored and the output devices can be 

controlled using IOT. Different sensors are used 

for data acquisition. Sensed data’s are delivered 

to an Android Application device where a 

Monitoring Application (MA) makes them 

easily accessible to monitor and analyze 

received data. Not only the concerned person can 

monitor these sensor values but to some extent 

he can control them with the help of output 

devices.  

           This project uses two power supplies, one 

is regulated 5V for modules and other one is 5V 

for ARDUINO. 7805 three terminal voltage 

regulator is used for voltage regulation. Bridge 

type full wave rectifier is used to rectify the ac 

out put of secondary of 230/12V step down 

transformer. 

 

 Key word: Arduino (ATMEGA328) , 

Iot(esp8266),DHT22,Relay, Ac motor. 

Introduction  

 China is a large agricultural country, 

containing 20% of the world's population. 

Consequently, the yield and quality of 

agricultural crops compel agriculture, industry 

and the information industry to pursue common 

goals aimed at maximizing agricultural output 

while maintaining quality. Currently, the on-

farm management of the hothouse economy 

mainly uses the traditional manual control mode, 

based on the experience of periodic and manual 

correction of light, temperature, humidity, as 

well as irrigation, fertilization and the use of 

artificial cultivation. This method not only leads 
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to higher management costs, but also creates a 

number of problems, such as low production 

efficiency, waste of resources and environmental 

pollution. Given the shortcomings of the current 

greenhouse management in agriculture, the use 

of information technology to improve the 

efficiency and reasonableness of this 

management is an important task in the field of 

information. Network technologies are a new 

generation of information technologies, the use 

of Internet or LAN technologies combines 

sensors, controllers and computers to connect 

people and things, thereby obtaining data and 

allowing remote management and intelligent 

network management, Software and hardware 

development provides technical details for 

intelligent agricultural greenhouses, which 

means that it is possible to widely implement 

intelligent systems in greenhouses. Temperature 

sensors are well developed, therefore, although 

temperature sensing in combination with 

communication technologies allows the 

transmission of temperature information via a 

wireless network. At the same time, air 

humidity, soil moisture, light and other sensors 

develop further, and these sensors and 

communication technology provide the 

necessary useful hardware for use in green 

houses 

 Is a good idea. The World Wide Web 

website There are some services that can be used 

to access the taskbar. ASP.NET, J2EE, PHP and 

DTG technologies are used to generate the DIV 

+ CSS, which are the same as those of the 

ASP.NET, CSS and the Dialogs for the best of 

my life. 

 At present, many companies already 

produce the hardware equipment needed by the 

Internet of Things, such as sensors with 

communication module and control equipment 

with the ability to self-network. Therefore, the 

main problem using the Internet of Things is the 

design and realization of the overall system. In 

fact, hardware vendors generally provide 

middleware technology of software and 

hardware interaction 

 This study combines hardware, 

middleware and web technologies to explore a 

new model of agricultural Management 

automation, although this research is carried out 

in the small area of agricultural greenhouses, it 

could be applied more generally to achieve 

intelligent agricultural automation. 

Literature Survey: 

 Although India receives ample amount 

of precipitation and have many large river 

systems but still only one third of the total 

agricultural land is connected via canal irrigation 

system. Remaining majority of the portion is 

dependent on monsoon or tube wells. Places 
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with excess water faces problem of land sanity 

due to over irrigation and water logging. Water 

collected on the surface also blocks pores in the 

soil and kills beneficial microorganisms. 

Alternatively, places with limited supply of 

water cannot do irrigation throughout the 

growing season because the requirement of 

water often exceeds the supply due to 

conventional type of irrigation like sprinkler or 

in case allowing the water to just irrigate the field 

directly from water drainage channels. Effects of 

excessive and irregular irrigation 

 Increase salinity  

 Water logging  

 Hindrance in air communication to plant 

roots  

 Reduction in temperature to soil 

 Land becomes marshy  

 More nitrate formation in soil  

 Acidity of soil 

  

 

Arduino 

 Arduino is an open-source electronics 

platform based on easy-to-use hardware and 

software. Arduino boards are able to read inputs 

- light on a sensor, a finger on a button, or a 

Twitter message - and turn it into an output - 

activating a motor, turning on an LED, 

publishing something online. You can tell your 

board what to do by sending a set of instructions 

to the microcontroller on the board. To do so you 

use the Arduino programming language (based 

on Wiring), and the Arduino Software (IDE), 

based on Processing. 

 Over the years Arduino has been the 

brain of thousands of projects, from everyday 

objects to complex scientific instruments. A 

worldwide community of makers - students, 

hobbyists, artists, programmers, and 

professionals - has gathered around this open-

source platform, their contributions have added 

up to an incredible amount of accessible 

knowledge that can be of great help to novices 

and experts alike. 

 Arduino was born at the Ivrea Interaction 

Design Institute as an easy tool for fast 

prototyping, aimed at students without a 

background in electronics and programming. As 

soon as it reached a wider community, the 

Arduino board started changing to adapt to new 

needs and challenges, differentiating its offer 
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from simple 8-bit boards to products 

for IoT applications, wearable, 3D printing, and 

embedded environments. All Arduino boards are 

completely open-source, empowering users to 

build them independently and eventually adapt 

them to their particular needs. The software, too, 

is open-source, and it is growing through the 

contributions of users worldwide. 

Features of the Arduino UNO: 

 Microcontroller: ATmega328 

 Operating Voltage: 5V 

 Input Voltage (recommended): 7-12V 

 Input Voltage (limits): 6-20V 

 Digital I/O Pins: 14 (of which 6 provide 

PWM output) 

 Analog Input Pins: 6 

 DC Current per I/O Pin: 40 mA 

 DC Current for 3.3V Pin: 50 mA 

 Flash Memory: 32 KB of which 0.5 KB 

used by bootloader 

 SRAM: 2 KB (ATmega328) 

 EEPROM: 1 KB (ATmega328) 

 Clock Speed: 16 MHz 

 

IOT(ESP8266) 

 As Internet of Things is quickly 

becoming a reality, it is intriguing more and 

more developers as well as prospective users. In 

a simplistic view, IoT can be seen as a 

sophisticated network of things. Things that are 

not just typical computers or mobile phones or 

machines but the things like door-lock, diapers, 

watches or anything you believe in to make life 

smarter and easier. It is excellent combination of 

multiple technologies to enable better life. The 

Internet of Things is the collection of objects on 

the internet or network that humans rely on to 

make their lives easier. 

 Espressif’s ESP8266EX delivers highly 

integrated Wi-Fi SoC solution to meet users’ 

continuous demands for efficient power usage, 

compact design and reliable performance in the 

Internet of Things industry. With the complete 

and self-contained Wi-Fi networking 

capabilities, ESP8266EX can perform either as a 

standalone application or as the slave to a host 
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MCU. When ESP8266EX hosts the application, 

it promptly boots up from the flash. The 

integrated highspeed cache helps to increase the 

system performance and optimize the system 

memory. Also, ESP8266EX can be applied to 

any microcontroller design as a Wi-Fi adaptor 

through SPI / SDIO or I2C / UART interfaces. 

ESP8266EX integrates antenna switches, RF 

balun, power amplifier, low noise receive 

amplifier, filters and power management 

modules. The compact design minimizes the 

PCB size and requires minimal external 

circuitries. Besides the Wi-Fi functionalities, 

ESP8266EX also integrates an enhanced version 

of Tensilica’s L106 Diamond series 32-bit 

processor and on-chip SRAM. It can be 

interfaced with external sensors and other 

devices through the GPIOs. Software 

Development Kit (SDK) provides sample codes 

for various applications. 

 

 

WI-FI Protocol  

 802.11 b/g/n support  

 2 x Wi-Fi interface, supports 

infrastructure BSS Station mode / P2P 

mode / SoftAP mode support  

 Hardware accelerators for CCMP (CBC-

MAC, counter mode), TKIP (MIC, 

RC4), WAPI (SMS4), WEP (RC4), CRC  

 802.11n support (2.4 GHz)  

 Supports MIMO 1×1 and 2×1, STBC, 

and 0.4 μs guard interval  

 WMM  

 UMA compliant and certified  

 Antenna diversity and selection 

(software managed hardware)  

 Configurable packet traffic arbitration 

(PTA) with dedicated slave processor 

based design provides flexible and exact 

timing Bluetooth co-existence support 

for a wide range of Bluetooth Chip 

vendor. 

 

Applications 

  

 Home appliances  

 Home automation  

  Smart plugs and lights  

 Mesh network  

  Industrial wireless control  

  Baby monitors  

  IP cameras  

  Sensor networks  

  Wearable electronics  
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  Wi-Fi location-aware devices  

  Security ID tags  

  Wi-Fi position system beacons 

 

DTH22 

 The DHT22 is a basic, 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 (no analog input 

pins needed). DHT22 capacitive humidity 

sensing digital temperature and humidity 

module is one that contains the compound has 

been calibrated digital signal output of the 

temperature and humidity sensors. Application 

of a dedicated digital modules collection 

technology and the temperature and humidity 

sensing technology, to ensure that the product 

has high reliability and excellent long-term 

stability. The sensor includes a capacitive sensor 

wet components and a high-precision 

temperature measurement devices, and 

connected with a high-performance 8-bit 

microcontroller. The product has excellent 

quality, fast response, strong anti-jamming 

capability, and high cost. Standard single-bus 

interface, system integration quick and easy. 

Small size, low power consumption, signal 

transmission distance up to 20 meters, making it 

the best choice of all kinds of applications and 

even the most demanding applications. 

Technical Specifications 

Model: DHT22 

 Power supply    : 3.3-6V 

DC 

 Output signal    : Digital 

signal via single-bus 

 Sensing element   : Polymers 

capacitor 

 Operating range   : 

Humidity 0-100%RH; temperature - 

     

  40~80Celsius 

 Accuracy    : Humidity 

+-2%RH(Max +-5%RH); temperature 

     

 <+-0.5Celsius 

 Resolution or sensitivity : Humidity 

0.1%RH; temperature 0.1Celsius 
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 Repeatability    : Humidity 

+-1%RH; temperature +-0.2Celsius 

 Humidity hysteresis   : +-

0.3%RH 

 Long-term Stability   : +-

0.5%RH/year 

 Sensing period    : Average: 

2s 

 Interchangeability  : Fully 

interchangeable 

 Dimensions small size : 

14*18*5.5mm; big size 22*28*5mm 

 

16x2 LCD: 

 LCD stands for Liquid Crystal Display. 

LCD is finding wide spread use replacing 

LEDs (seven segment LEDs or other 

multi segment LEDs) because of the 

following reasons 

 

 

 

 

 

1. The declining prices of LCDs. 

 

2. The ability to display numbers, 

characters and graphics. This is in 

contrast to  LEDs, which are limited 

to numbers and a few characters. 

 

3. Incorporation of a refreshing 

controller into the LCD, thereby 

relieving the CPU  of the task of 

refreshing the LCD. In contrast, the LED 

must be refreshed by the  CPU to 

keep displaying the data. 

 

 

 Ease of programming for 

characters and graphics LCD screen 

consists of two lines with 16 characters 

each. Each character consists of 5x7 dot 

matrix. Contrast on display depends on 

the power supply voltage and whether 

messages are displayed in one or two 

lines. For that reason, variable voltage 0-

Vdd is applied on pin marked as Vee. 

Trimmer potentiometer is usually used 

for that purpose. Some versions of 

displays have built in backlight (blue or 

green diodes). When used during 

operating, a resistor for current limitation 

should be used (like with any LE diode). 
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Methodology 

Air Temperature and Humidity 

Control 

 

 We place temperature and 

humidity sensor inside the smart 

greenhouse to measure humidity and 

temperature. When temperature rises 

above a certain level, micro-controller 

will trigger relay attached to the fogger, 

which will sprinkle tiny water droplets of 

size of micron which will remain 

suspended in the air and bring the 

temperature down. In case the air 

moisture falls below the set value, 

similar mechanism will be triggered and 

the small water droplets will maintain the 

relative humidity (RH). In case the 

relative humidity is at threshold and 

further cooling is required, Peltier 

module is used which can be powered by 

solar panels and can regulate the 

temperature by cooling or heating as per 

the requirements. Glass greenhouse 

structure can hold the heat during night 

time that prevents the leaves from frost 

bite in cold winter night in some cold and 

dry areas 

 

 

  

Advantages: 

 

 Reduce human work 

 More efficient 

 Less cost 

 Smart work 

Applications: 

 Agriculture green houses 

 Weather stations 

 Home Automation 

 Industries   
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Implementation 

Hard and software 

 Arduino (ATMEGA328) 

 Iot (Esp8266) 

 LCD 16*2 

 Ac Motor  

 Relay 

 DHT22 

 Arduino IDE 

 ROTEUS 

 

Flow chart  

  

 

Output 

 

 

Future Scope 

 The Smart Greenhouse can be further 

upgrad 

ed in many ways and can be used in wide 

agricultural applications. It can be placed and 

operated in any of the environmental conditions 

to grow any kind of vegetation. Non-

conventional energy sources such as solar 

panels, wind mills are used to supply power to 
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the automatic greenhouse equipments and 

Peltier effect for cooling purpose. Soil-less 

farming can be performed to further improve the 

nutritional value. Integration of farming with 

IoT can make it much more efficient and 

portable activity. Smart Greenhouse has a bright 

scope of future in agriculture field and it will 

create a revolution in the way the agriculture is 

carried out in India 

Conclusion 

 The advantage of Smart Greenhouse 

over conventional farming is that we were able 

to produce insecticide and pesticide free crops 

and create a climate for the proper growth of 

plants and even provides alternative source of 

income through apiculture, selling tube well 

water etc. Moreover, this system can be installed 

by any individual in his house (Roof- top 

greenhouse), who doesn’t have knowledge about 

farming. Since one can maintain any climatic 

condition in this type of Greenhouse, it is 

possible to cultivate any type of crop. Hence, we 

grow plants like Hibiscus which are imported to 

India. We can reduce 70%-80% water 

requirement. It also increases yield and rate of 

growth and produces organic agricultural 

products. Most importantly, we are able to 

connect farmer directly to consumer using IoT, 

which can save him from the clutches of  

Middleman. It reduces effort and time of farmer 

and makes farming efficient and profitable 

activity  
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