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Abstract— Internet of Things (IoT) is the backbone of the 

change in the today’s growing technological area. Basically, 

in the real world the things having sensor capability, 

sufficient power supply and connectivity to internet makes 

field like IOT possible. For such rapid growing technology, it 

is the necessity to have very light, inexpensive and minimum 

bandwidth protocol like Message Queuing Telemetry 

Transport (MQTT) Protocol. The Wi-Fi enabled ESP8266 & 

Atmega328 board interfaces with LM35, LDR sensor, 

DHT11 sensor, Soil moisture sensor and Gas Sensor which 

monitor the temperature, ambient light inside greenhouse 

respectively, humidity, and soil moisture. Collected data form 

sensor is in Analog data format and Atmega328 

microcontroller unit will fetch the data and convert it and 

process it into the digital format. Therefore, collected data 

form specific node will have sent to IoT server where it can 

view and analyses by an expert. MQTT server like broker also 

provides the facility of monitoring through the dashboard. By 

analyzing the system will get the temperature, humidity and 

light intensity level with the respective update. According to 

the light intensity level the brightness of greenhouse & other 

parameters are controlled By Node. In this system we 

implement the idea for the smart Greenhouse monitoring 

system. 
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I. INTRODUCTION 

With the rapid growth of the national economy, modern 

agriculture has been developing rapidly. The research and 

application of controlled agriculture are being paid more and 

more attention especially that the greenhouse project has 

become one of the important parts of the high-efficiency 

factory-agriculture. 

The development of technology, the old farming 

methods cannot meet the needs of social development. So we 

have to update and transform the traditional agricultural 

technical. Greenhouse agriculture has become a major trend 

in the development of high-tech agriculture. Greenhouse 

agriculture needs to control the environmental factors to 

obtain the optimum growth conditions for the crop. Thus it 

can extend the production season to get the optimum yield. 

Currently, artificial management is the major way to detect 

and control the environment factors, wastes lots of manpower 

and relatively large of monitoring error, affecting the growth 

of crops. Providing suitable environment for the growth of 

crops, the system is based on the wireless sensor detection 

technology and embedded technology to achieve the 

intelligent control of greenhouse environment. 

This project introduces a kind of agriculture 

greenhouse monitoring system which are based on Wi- Fi 

and. the main objective of the system is to control the climate 

condition as per the crop data sheet, the sensor are design for 

collecting information about the climate of greenhouse like 

temp, pressure, light, humidity and CO2.whith the help of 

system will decide the action the about the control like fan 

control, curtain control and sprinkler.[3] 

II. LITERATURE SURVEY 

In this paper introduces a kind of agriculture greenhouse 

monitoring system which is low cost, low power consumption 

and constructed based on short distance wireless 

communication technology Zigbee. The main objective of the 

system is to control the climatic condition as per the crop data 

sheet. The sensor are designed for collecting information 

about the climate of the greenhouse like Temp, pressure, 

light, humidity and CO2.with help of this system will decide 

the action about the control like, Fan control, Curtin 

control(protect the direct sunlight and sun heat) and sprinkler 

(to maintain the humidity and temp). In this paper, the low 

cost, low power wireless technology Zigbee applies in 

greenhouse monitoring system. The system realizes the 

remote intelligent control the room equipment through 

internet, it improves the operational efficiency and system 

application flexibility by using wireless sensor network and 

same time reduces man power cost. the practical application 

approve that the gateway run fine in the greenhouse 

monitoring system, the environment data of greenhouse can 

transfer reliably, and control instruction sent timely.[4] 

III. PROPOSED WORK 

Insidious weather of any Green house is maintained by 

several  of  parameters  like  ambient  light  inside  green 

house,  humidity,  soil  moisture,  temperature  and  CO2. 

After  implementing  this  system  these  parameters  are 

measured  by  different  sensors  like  LDR,  DHT11,  Soil 

moisture sensors, LM35 and Gas Sensor. This data will be 

collected from the sensor in analog data format. So 

Atmega328   microcontroller   unit   will   fetch   this   data 

convert it into digital format and process it. The collected data 

from that particular node will be sent to IOT server where it 

can be view and analyze by experts. MQTT server like   

broker   also   provides   the   facility   of   monitoring through 

the dashboard. By analyzing the system will get the 

temperature, humidity and light intensity level with the 

respective update.  According  to  the  light  intensity level  

the  brightness  of  greenhouse  &  other  parameters are 

controlled By Node. In this system we implement the idea for 

the smart Greenhouse monitoring system his will help  to  

collect  better  and  exact  data  from  greenhouse and it will 

also reduce men power as it can be monitored by   any   remote   

locations   where   user   have   internet connection. To send 

this data to internet gateway we will use ESP8266 which is 

operating on IEEE 802.11 (Wi-Fi) Standard. IoT server will 

be implemented on PHP based framework. We can place this 

type of more than one node in  different  part  of  green  house  

and  measure  different parameters at different locations for 

better management of it.[5] 
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IV. HARDWARE USED 

A. Atmega328 -Microcontroller 

The Atmega328 is a very popular microcontroller chip 

produced by Atmel. It is an 8-bit microcontroller that has 

32K of flash memory, 1K of EEPROM, and 2K of internal 

SRAM. The Atmega328 is one of the microcontroller chips 

that are used with the popular Arduino Duemilanove boards.  

The Arduino Duemilanove board comes with either 1 of 2 

microcontroller chips, the Atmega168 or the Atmega328. Of 

these 2, the Atmega328 is the upgraded, more advanced chip.  

Unlike the Atmega168 which has 16K of flash program 

memory and 512 bytes of internal SRAM, the Atmega328 has 

32K of flash program memory and 2K of Internal SRAM. The 

Atmega328 has 28 pins.[6] 

B. Wi-Fi Module 

 
Fig. 1: Wi-Fi Module [7] 

The module is best suited for Internet of Things(IoT) at its 

low cost, low power consumption capability as it requires 

3.3V power, built in Wi-Fi module, integrated TCP/IP 

protocol stack, easy to flash and erase firmware and is USB 

powered. As the IoT application module it can deploy in 

home automations, home appliances, industrial wireless 

network, sensor networks fields.[7] 

C. Soil Moisturesens 

 
Fig. 2: Soil Moisturesens [8] 

Soil  moisture  sensor  is  a  sensor  which  senses  the moisture  

content  of  the  soil.  The sensor has both the analog and the 

digital output. The digital output is fixed and the analog 

output threshold can be varied. It works on the principle of 

open and short circuit.  The output is high or low indicated by 

the LED. When the soil is dry, the current will not pass 

through it and so it will act as open circuit. Hence the output 

is said to be maximum. When the soil is wet, the current will 

pass from one terminal to the other and the circuit is said to 

be short and the output will be zero.[8] 

D. Temperature Sensor 

 
Fig. 3: Temperature Sensor 

Soil moisture sensor is a sensor which senses the soil is dry, 

the current will not pass through it and so it will act as open 

circuit.  Hence the output is said to be maximum. When the 

soil is wet, the current will pass from one terminal to the other 

and the circuit is said to be short and the output will be 

zero.[9] 

E. LDR Sensor 

 
Fig. 4: LDR Sensor [10] 

The light Dependent resistor is made of semiconductor 

material where luminance variation occurs due to the 

conductance changes. it possesses good reliability ,high 

sensitivity, small volume, fast response and the spectrum 

characteristics.it is having wide range of applications in light 

control, camera automation, street lights, fire alert system and 

indoor ray control.[10] 

F. DHT11 Sensor [11]  

 
Fig. 5: DHT11 Sensor 

The   digital   temperature   and humidity sensor  DHT11 

comes with   the   ultra-small   size   of 12x15.5x5.5 mm,    low 

prices, highly  reliable,  optimized  for long    term    stability 

having single wire digital interface.it is used  for  whether 

monitoring, moisture  content  of  the  soil.  The sensor has 

both the analog and the digital output.  The digital output is 

fixed and the analog output threshold   can   be   varied.   It 

works   on   the principle of open and short circuit. The output 
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is high or low indicated by the LED. When the home 

automation, fire alert system purpose.[11] 

G. GAS Sensor [12] 

 
Fig. 6: GAS Sensor 

Here we are using MQ-5 gas sensor. The gas sensor will 

detect the toxic gases if it is present. High sensitivity to LPG, 

natural gas, town gas and small sensitivity to alcohol, smoke. 

It is having fast response. And has a long life.[12] 

V. SOFTWARE USED PROTEUS8 SIMULATOR 

Proteus 8 is one of the best simulation for various circuit 

designs      of      microcontroller.it      has      almost      all 

microcontrollers   and   electronic   components   rapidly 

available intend hence it is widely used simulator.  The 

simulation of programming of microcontroller can also be 

done in proteus. Simulation avoids the risk of damaging 

hardware due to wrong design. 

VI. EXPERIMENTATION & RESULTS 

 
Fig. 7: 

For   future   developments   it   can   be   enhanced   by 

developing this system for large acres of land.  Also  the 

system can be integrated to check the quality of the soil and  

the  growth  of  crop  in  each  soil.  The  sensors  and 

microcontroller  are successfully  interfaced  and  wireless 

communication  is  achieved  between  various  nodes.  All 

observations   and   experimental   tests   prove   that   this 

project   is   a   complete   solution   to   field   activities   an 

irrigation problem. Implementation of such a system in the 

field and definitely help to. [13] Improve the yield of the 

crops and overall production. [13] 

VII. FUTURE WORK & CONCLUSION 

For future    developments   it    can    be   enhanced   by 

developing  this  system  for  large  acres  of  land  .Also the 

system can  be integrated to check the quality of  the soil and  

the  growth  of  crop in  each  soil.  The sensors and 

microcontroller are successfully interfaced and wireless 

communication is achieved between various nodes. All 

observations and experimental tests prove that this project        

is complete solution to field activities an irrigation   problem.   

Implementation   of such a system in the field and definitely 

help to improve the yield of the crops and overall production. 
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