
 

 

© 2019 IJSRET 
   437 
 
 

International Journal of Scientific Research & Engineering Trends                                                                                                         
Volume 5, Issue 2, Mar-Apr-2019, ISSN (Online): 2395-566X 

 

 

Digitally Automated Incubation System For 

Complete Seed Germination         

 K.A. Bhosale      S.A. Sawant     P.R. Hasolkar     S.S. Jadhav     B.B. Gayali     V.T. D’souza  
Dept of Computer Science & Engineerinng 

D.Y.Patil College of Engineering And Technology 
Kolhapur, MH, India 

Abstract - Ongoing period has brought upon a noteworthy worldwide sustenance lack because of the climatic changes on the 

planet. So as to manage this issue of worldwide sustenance lack individuals must need to grow a sensible arrangement of 

vegetables and different harvests utilizing distinctive methodology and artificially controlled framework yields more products 

contrast with open field development since the microclimatic parameters that determine crop yield are persistently inspected 

and controlled to guarantee that an ideal environment is made. This research paper addresses and endeavors to determine a 

few issues that are looked by plants guardian utilizing the engineering methodology so he/she could stay fulfilled even when 

he/she physically away for a long time because the automated the system will take care of everything in the absence. This 

automated framework works utilizing sensors and actuators, which are controlled by microcontroller, monitor and deals with 

each ecological parameter required for the sound development of plants. 
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                      I. INTRODUCTION 
The most essential factor for the quality and efficiency of 

the plant development are temperature, humidity, light, 

and moisture. Ceaseless observing of these ecological 

factors offers data to more readily see, how each factor 

influences development of plants and how to expand edit 
efficiency. Likewise, discretionary framework 

atmosphere change can empower us to enhance 

profitability and to accomplish astounding vitality 

sparing particularly amid the winter in northern nations. 

Greenhouse is where plants are developed in a controlled 

way.  

 

These days because of urbanization and absence of land 

accessibility there is an extraordinary need to build the 

Greenhouse which will be saved for the most part to 

develop crops. In the past age, greenhouse had one 
cabled estimation point in the center to give the data to 

the greenhouse robotization framework. The framework 

was generally straightforward without chances to control 

locally warming, lights, ventilation or some other action, 

which was influencing the greenhouse inside atmosphere. 

This all has changed in the advanced greenhouses. This 

all has changed in the advanced greenhouses.  

 

The ordinary size of the greenhouse itself is a lot greater 

what it was previously, and the greenhouse offices give a 

few alternatives to make neighbourhood changes in 

accordance with the lights, ventilation, warming and 
other greenhouse emotionally supportive networks. In 

any case, greater estimation information is additionally 

expected to make this sort of automation framework 

work appropriately. Expanded number of estimation 

focuses ought not definitely build the computerization 

framework cost. It ought to likewise be conceivable to 

effortlessly change the area of the estimation guides 

concurring toward the specific needs, which rely upon 

the explicit plant, on the conceivable changes in the 

outside climate or greenhouse structure and on the plant 

arrangement in the greenhouse. Our principle point in 

this undertaking is to make hydrophonic framework 

which will be completely mechanized. This framework 
will contain automated drip irrigation system framework, 

humidity. and temperature control framework. The 

investigation of framework will be done on a site. 

Framework can be controlled on nearby dimension by 

methods for Human Machine Interface.  

                           

                    II. RELATED WORK  
1. “Data Acquisition of Grrenhouse Using Arduino”  

The paper contain the desing had been pointed 

information procurement in nursery for numerous sensors 

to utilize information for recreation or preparing to 

accomplish the better upgrade of development in nursery, 

this information has impact on the atmosphere of nursery. 

GUI had been utilized through Lab VIEW, firmware of 

arduino as programming and arduino board and sensors 

as equipment by utilizing arduino super board give 

various info analogs and I/O digitals to made read 

information sensor simple to take temperature, 
mugginess, likewise estimating the soli dampness that 

required for water system plants.  
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2. “Greenhouse Automation System Using Psoc3”  

In this paper,the proposes a nonexclusive design which 

can be connected for some other mechanization 

applications. It additionally proposes a framework which 

utilizes a Psoc 3 which coordinates simple and 

computerized peripherals. The pack sensor the 

temperature and moistness of the nursery condition and 

check with as far as possible. In the event that the 

parameters are not in the range the actuators will turn on 

utilizing transfers.  

3. “Arduino Based Automatic Plant Watering 

System”  

This venture utilizes arduino board, which comprises of 

ATmega 2560 Microcontroller. It is modified so that it 

will detect the dampness dimension of the plants and 

supply the water whenever required. This sort of 

framework is frequently utilized for general plant care, as 

a feature of thinking about little and large nurseries.   

Typically, the plants should be watered twice every day, 

morning and night. Along these lines, the microcontroller 

must be coded to water the plants in the nursery around 

two times each day.  
 

Individuals appreciate plants, their advantages and the 

inclination identified with sustaining them. Anyway for 

the vast majority it winds up testing to keep them solid 

and alive. To oblige this test we have built up a model, 

which make a plant increasingly independent, watering 

itself from a huge water tank and furnishing itself with 

counterfeit daylight. The master To type reports status of 

its ebb and flow conditions and furthermore reminds the 

client to refill the water tank. The framework robotization 

is intended to be assistive to the client. We trust that 

however this model individuals will appreciate having 
plants without the challenhes identified with missing or 

distraction. 

4. “Remote Sensing In Greenhouse Monitoring 

System”  

The most judicious technique to accomplish conditions 

for a decent yield with least human obstruction is through 

mechanized nurseries that can keep up the imperative 

temperature, pressure, humidity, light, soil dampness. 

With the headway in innovation, the control unit can be 

structured as reduced as a PDA and definitely can be 

fitted on a self-ruling quadcopter or an independent 
caterpillar-like robot.  

5. “Sensor Based Automated Shading Of Green 

House”  

A few yields develop better in lower light power and in 

this way those are required to be developed within the 

sight of shade. The methodology here attempted deals 

with the diverse states of light power that impact better 

harvest yield by utilizing light sensor. At whatever point 

it finds the force has gone up past a specific maximum 

limit, a shade is pulled over the harvest under 

investigation. Along these lines we can keep the harvests 

from getting over presented to light. The undertaking 

work will get farming computerization brining down 

human exertion and furthermore upgrading better yield.  

 

III. PROPOSED SYSTEM 
The proposed architecture consists of the sensors, relay 
circuit, Arduino atmega 2560 which is as shown in fig. 1. 

Each input has respective output. For the actuation of 

drip irrigation system, reading of soil. 

 

 
Fig.1 Architecture dig (block diagram of proposed 

architecture). 

1. Modules-  

1.1 Environmental sensing 

By using soil moisture sensor and humidity and 

temperature sensors, aspects such as irrigation system 

and humidity can be controlled. Whenever the moisture 

of the coco-peat drops down to the minimum level then 
the irrigation system will be activited similarly the 

foggers system will be activated when the temperature 

inside the system is raised up to the threshold level. 

Foggers will remain activated until the tempature inside 

the system is moderated.  

1.2 Hydro-Nutrient and irrigation system-  

The basic requirement for this system is soil moisture 

sensor. Soil moisture sensor will sense the moisture of 

coco-peat and when the moisture level decreases that is 

when plants would require the water, the drip irrigation 

system will be activated. Along with the necessary 
moisture the water nutrients will be provided to the plants 

in proper proportion.  

1.3 HMI input and Output-  

HMI is the meant for controlling the system locally by 

the means of a touchscreen display. HMI will be used for 

controlling the activities like turning on the lights inside 

the system, activation of irrigation system etc. Also 

analysis of system will be displayed on the HMI.  



 

 

© 2019 IJSRET 
   439 
 
 

International Journal of Scientific Research & Engineering Trends                                                                                                         
Volume 5, Issue 2, Mar-Apr-2019, ISSN (Online): 2395-566X 

 

 

1.4 Main Arduino Controller-  

It is the brain of system which will control the whole 

system. In this system, atmega 2560 ardunio is used 

which will sense the environment by receiving inputs 

from the sensors and will control the motor and other 

actuators.  

1.5 Online Data Acquisition And Logging System-  

Analysis of the whole system will be done on a website. 

Website will show the information related to the system 

like activation time of foggers, drip irrigation system, 

temperature, moisture level of coco-peat etc. Also the 
SMS alert will be sent to the owner of the system on 

events of activation of drip irrigation system, emptying 

of nutrient tank, activation of foggers.  
 

III. HARDWARE REQUIREMENTS 
The hardwares required for the system control are:  

1. Arduino atmega 2560-  

The Arduino Mega 2560 R3 is a microcontroller board 

based on the ATmega2560. It has 54 digital input/output 

pins (of which 15 can be used as PWM outputs), 16 

analog inputs, 4 UARTs (hardware serial ports), a 16 

MHz crystal oscillator, a USB connection, a power jack, 

an ICSP header, and a reset button. It contains everything 
needed to support the microcontroller; simply connect it 

to a computer with a USB cable or power it with a AC-

to-DC adapter or battery to get started. The Mega 2560 

R3 board is compatible with most shields designed for 

Arduino/Genuino Uno and the former boards 

Duemilanove or Diecimila. 

 

 
 

Fig.2 Arduino atmega2560 

2. Sensors 

A sensor is a device that detects and responds to some 

type of input from the physical environment. The specific 

input could be light, heat, motion, moisture, pressure, or 
any one of a great number of other environmental 

phenomena. Here are sensors used. 

DHT11  

This measures temperature and humidity.  

Features of DHT11 are:  

 3 to 5V power and I/O  

 2.5mA max current use during conversion (while 

requesting data)  

 Good for 20-80% humidity readings with 5% accuracy  

 Good for 0-50°C temperature readings ±2°C accuracy 

 No more than 1 Hz sampling rate (once every second) 

 Body size 15.5mm x 12mm x 5.5mm  

 4 pins with 0.1" spacing . 

 

 
                                  Fig. 3 DHT11.  

 

3. Soil moisture sensor  

This is a simple water sensor, can be used to detect soil 

moisture. Module Output is high level when the soil 

moisture or output is low. Can be used in module plant 
water device, and the plants in your garden no need 

people to manage. 

Fig.4 Soil Moisture. 

4. Relay 

A relay is an electrically operated switch. Relays are used 

where it is necessary to control a circuit by a separate 
low-power signal, or where several circuits must be 

controlled by one signal. Relay is a switch which controls 

(open and close) circuits electromechanically. The main 

operation of this device is to make or break contact with 

the help of a signal without any human involvement in 

order to switch it ON or OFF. It is mainly used to control 

a high powered circuit using a low power signal. 

Generally a DC signal is used to control circuit which is 

driven by high voltage like controlling AC home 

appliances with DC signals from microcontrollers.  

 

 
                          Fig.5 Relay Module.  
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5. SIM900A GSM Modem  
A GSM modem is a specific kind of modem which 

acknowledges a SIM card, and works over a membership 

to a portable administrator, much the same as a cell 

phone. From the portable administrator point of view, a 

GSM modem looks simply like a cell phone. At the point 

when a GSM modem is associated with a PC, this 

enables the PC to utilize the GSM modem to convey over 

the portable system. While these GSM modems are most 

habitually used to give versatile web availability, a large 

number of them can likewise be utilized for sending and 
accepting SMS and MMS messages. 

 

GSM modem must help a "reached out AT order set" for 

sending/getting SMS messages. GSM modems can be a 

speedy and proficient approach to begin with SMS, in 

light of the fact that an exceptional membership to a SMS 

specialist organization isn't required. In many parts of the 

world, GSM modems are a savvy answer for accepting 

SMS messages, in light of the fact that the sender is 

paying for the message conveyance. To start, embed a 

GSM SIM card into the modem and interface it to an 
accessible USB port on your PC. 

Features of SIM900A GSM Modem  

 Tri-Band GSM/ 900/1800/1900MHz or Quad-Band 

GSM/ 850/900/1800/1900MHz  

 GPRS multi-slot class 10/8  

 GPRS mobile station class B  

 Compliant to GSM phase 2/2+ Class 4 (2W @ 850/900 

MHz) | Class 1 (1W @ 1800/1900MHz)  

 Control via AT commands (GSM 07.07, 07.05). 

 

 
                   Fig.6 SIM900A GSM Modem. 

  

                                    IV. RESULT  
1. Scenario 1  

Whenever the temperature of the system will be 

decreased below to the 31°C the bulb will get off 

automatically. We can check these values of the 

temperature on the serial monitor in the Arduino 

software.  

        
Fig. 7 (a) values when bulb is OFF. 

 

 
Fig. 7 (b) bulb is OFF. 

2. Scenario 2  

Whenever the temperature of the system goes beyond 

32°C the bulb will glow up. This indicates that in actual 

system the foggers will be activated automatically to 

control the humidity and temperature. 

 

 
Fig. 8 (a) values when bulb is ON. 

 

 
 

Fig. 8 (b) bulb is ON. 

3. Testing  
Whenever the temperature of the system will be 

decreased below to the 31°C the bulb will get off 

automatically. We can check these values of the 

temperature on the serial monitor in the Arduino 

software. Whenever the temperature of the system goes 
beyond 32°C the bulb will glow up. This indicates that in 

actual system the foggers will be activated automatically 

to control the humidity and temperature. 
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   4. Thing Speak-  

   4.1 Temperature 

           
Fig. 9 Temperature Graph. 

 
    4.2  Humidity  

 
 

The Above Graphs Are Generated On Thing speak For 

The Readings Of Temperature And Humidity Inside The 

System After A Specific Time Interval. 

                                       

                  V.CONCLUSION 
Thus The “Digitally Automated Incubation System For 

Complete Seed Germination” Has Been Tested To 

Function Automatically. The Sensors Used In The 

System Measures The Parameters Like Soil Moisture 

Level, Temperature And Humidity. If The Parameters Is 

Found To Be Greater Than Or Lower Than Desired 
Level, The Sensor Sends Signal To Arduino Board 

Which Triggers The Systems To Activate The Various 

Systems. When Optimum Level Of Parameter Is Reached 

The System Halts. The Status Of The System Can Be 

Updated To The User Via Messages Or On Website 

Through Gsm Modem Interface With Arduino. 
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