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ABSTRACT

As we know that plants are the essential part of our life. Plants always need good care for their growth. Plants may not survive when there is any
deficiency of nutrition in the soil and environment. So, through this project we will make our gardens take care of itself. In this project the sensor we
have used monitors the soil moisture and air temperature of the plants and then automatically it starts watering the plant on the basis of the data
received from various sensors in our project. Maintenance and monitoring of our plants and gardens are important. We have to maintain the plants
regularly so that they can also be prevented from pests. That is why this project helps the garden care for itself if someone is not present for their
maintenance.
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1. INTRODUCTION

As we know that plants play a vital role in maintaining the carbon dioxide and oxygen in air. Many plants die due to
urbanization. But apart from it plants also die due to lack of maintenance. Gardening is a healthiest hobby anyone
can adopt. But they need continuous care without break. So the main aim of this project is to provide proper care to
the plants. This project will also ease the gardening. It is built using AVR Microcontroller and bunch of electronic
sensors. In this project we have used soil moisture sensor, temperature sensor for calculating the moisture in the soil
and temperature of the environment respectively. We have used IR Module sensor for monitoring the entry and exit
of any person inside the garden. This IR Module also calculates the number of person entering in the garden. LDR
is used here so that it can track if it is day or night. The controller is interfaced with the LCD display where it
displays the data received from various sensors. The controller is programmed using embedded C. The AVR Studio

is used to write, edit and compile code for ATmgals6.
2. COMPONENTS DESCPRITION
ATmega 16 Microcontroller

Atmegalb is a 40-pin low power microcontroller which is developed using CMOS technology. It comes with low

power consumption and high noise immunity.Atmegal6 is an 8-bit controller based on AVR advanced RISC

Operating Voltage For ATMEGAL6:+4.5 to +5.5 V (Reduced Instruction Set Computing)
ADC Module 8 channels , 10-bit resolution ADC architecture.  AVR is family of
Timer Module Two 8-bit counters, One 16-bit counter | Microcontrollers developed by Atmel in
External Oscillator 0-8MHz for ATMEGA16L 1996.1t is a single chip computer that
Program Memory Type | Flash comes with CPU, ROM, RAM,
Program Memory 16KDbytes EEPROM, Timers, Counters, ADC and
Operating Temperature rC 1011050 four 8-bit ports called PORTA, PORTB,

PORTC, PORTD where each port

consists of 8 I/0 pins.Atmegal6 has built-in registers that are used to make a connection between CPU and external

peripherals devices. CPU has no direct connection with external devices.

127|Page Online ISSN: 2456-883X Website: www.ajast.net



X

AST Asian Journal of Applied Science and Technology (AJAST)
EXCELLENCE THROUGH RESEARCH (Quarterly International Journal) Volume 4, Issue 1, Pages 127-130, January-March 2020

Fig.1 ATmegal6 Microcontroller
Soil Moisture Sensor

The moisture sensor measures the volumetric water content of the soil with the help of a sensing probe which must
be put into the soil. The sensor module operates between voltages of 3.3 V to 5V. The analog output pin of the
sensor is connected to bit 1 of Port A of the AVR.

Fig.2 Soil Moisture Sensor
Temperature Sensor

LM35 is a popular temperature sensor. The sensor has three terminals — VCC, Output and Ground. The VCC and
Ground terminals are connected to 5V DC and common ground respectively. The output terminal is connected to
bit 2 of Port A of ATmegal6.

Range 0°-100°C

Type 5 kohm NTC-resistors Max. wire resistance 3 Ohm

Power +12 Volt 3,5 mAmp -5 Volt 1 mAmp

IR Module

The two modules are used to detect entrance and exit of a visitor. Each sensor module is built from a pair of IR

Transmitter and IR Receiver.

Fig.3 IR Module
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The emitter is simply an IR LED and the detector is simply an IR photodiode which is sensitive to IR light of the
same wavelength as emitted by the IR LED. The sensor module has a digital output.

LDR

It is used to detect day and night in this circuit. This sensor is two- terminal sensitive resistor. It is connected as a
voltage divider network at bit 0 of Port A of ATmegal6.

Fig.4 LDR
DC Motor

A DC motor is interfaced at bit 5 of Port D of the AVR. This pump is interfaced to the controller with the help of the
relay 5V relay.

Fig.5 DC Motor

3. BLOCK DIAGRAM
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4. SOFTWARE

This system is based on AVR ATmegal6. It is programmed in embedded C using AVR Studio 4. Other
programming tools like Atmel Studio or Notepad++ can also be used to write and compile the code. First of all, user

needs to add LCD library given below in zip file then copy and paste the code in AVR Studio 4 to generate hex file.

Here, ATmegal6 is used for sensing the condition of garden and take appropriate actions to control the gardening
equipments like motor and lights. The LCD is interfaced with atmegal6 to monitor the value of ambient

temperature and soil moisture via sensors.
5. CONCLUSION

The implementation of Garden Monitoring and Automation System has been verified to satisfactorily work. The
system designed not only monitors and display the moisture in the soil, temperature but also actuates other
parameters like it supply water to the whole garden with the help of pump used when the soil goes dry and then
automatically stops when the moisture in the soil is increased. The cost of installation of this system is low and
hence it can be evaluated anywhere. We can also make use of various other new technologies to make the project

more automated and self-controlled. This system saves manpower as well as time and hence it is profitable in

economic terms.
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