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Abstract:The Internet of Things is one of the most widely utilized techniques for developing 

smart systems (IoT). IoT connectivity is thought to be at the heart of what makes a smart 

system smart. Gardening tasks generally take a lot of time, and gardeners may run into issues 

like keeping to the watering plan. As a result, this article aims to address these issues by 

presenting the Smart Gardening System using ESP32. Users will be able to monitor the 

watering schedule, temperature, humidity, and sunshine while ensuring that the plants are 

taken care of utilizing this system. This system has the benefit of being able to run on its own. 

The sensors are used to collect and update all of the data that allows the user to stay up to 

current on plant parameters and information in real time without having to be physically there, 

and the data can be seen using the  BLYNK app. 
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I.INTRODUCTION 
Technology isn’t just for video games and 
phone apps. Technology is made in order to 
act on any work in an easier and smarter way 
and most importantly to be economical. 
Gardening is a fairly intuitive process. That 
doesn’t mean we cannot garden smarter. 
Gardening with technology can save time, 
energy and money. Most importantly, we 
always might not know how much of water 
does each plant require thereby watering them 
more or less. 
This might affect the moisture, nutrients intake 
by the plants effecting their health. So, to 
avoid such problems, we came up with this 
idea of smart gardening without any man 
labor. Autonomous Garden or Smart Garden or 
Autonomous Watering System, is a smart 
approach and a self- sustainable system, 
where we can water our plants with adequate 

amount of water with less man work. 
Generally, for any normal garden regardless of 
its size we require man work to water the 
plants. The plants grow with the only inputs of 
the atmospheric and soil moisture conditions, 
on where it grows, like solar energy or 
atmospheric air without any human interaction 
since its inception.  
One of the primary objectives of this project 
was to be able to maintain the well-being of a 
 

garden using the power of the Internet of 
Things (IoT). With the versatility of the 
present tools and software, our planter is 
integrated with sensors that monitor the real-
time status of the plants and aim to cover all 
the needs of plants with the only inputs of 
energy and water for its aesthetic and 
nourished growth. Helping out ourselves by 
connecting the unit with our smart phone 
through Bluetooth or with the help of 
webpage, we can have daily readings noted on 
how much temperature, humidity and sunlight 
is our plant absorbing, to make sure that its 

absorbing required amounts of all the above 
parameters. 
 
II.BLOCK DIAGRAM 
The prototype consists of a microcontroller 
which is ESP32 with inbuilt Wi-Fi and Bluetooth 
capability, and respective sensors such as Soil 
Moisture sensor, Temperature and Humidity 
sensor and LDR Module are connected, Relay 
and pump are also connected. The whole 
system is then connected to a smartphone 
through Blynk app. 
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III.DESIGN AND DEVELOPMENT 

Figure 1:Circuit diagram of Autonomous        
Garden 

After setting up the system with proper 
connections, the probe of the soil moisture is 

inserted into the soil and then the system is 
switched on. 
When the system is on it connects with the 
Blynk app. 

    The Blynk app shows the moisture level in   
    percentage, the relative humidity in   

    percentage temperature in Celsius and light   
    around the garden. 
  When the moisture in the soil is less, the 

resistivity of the soil moisture sensor 
increases, when the resistivity increases the 
relay is activates the pump to water the soil. 

   As the moisture content in the soil increases, 
the resistivity of the soil sensor decreases 
thereby the relay switches off the pump from 
watering. In this way automated watering is 
achieved. 

 
IV.SENSORS DESCRIPTION 
Sensors are the devices which convert various  

physical measurements into respective 
analog/digital signals. The sensors incorporated 
in this system are listed below. 
• Soil Moisture sensor – used to measure 

moisture content of the soil. 
• Temperature and Humidity sensor 

–used to measure the temperature and 

humidity content around the garden. 
• Light Dependent Resistor (LDR) module–used 

to measure the amount of natural   
 

light/sunrays received by the garden. 

       2(a): Soil Moisture sensor 

          

            
2(b): Temperature and Humidity sensor 

 

                 2(c) LDR module 
Figure 2: Types of sensors used 

 
V.RELAYS 
A relay is an electrically operated switch. 
They commonly use an electromagnet (coil) 
to operate their internal mechanical 

switching mechanism (contacts). A water 
pump is connected to the relay to control its 
operation. 

Figure 3: Single channel Relay 

VI.ESP32 

These are powerful Wi-Fi+ Bluetooth/BLE 

modules that target a wide variety of IoT 

applications, ranging from low- power sensor 

networks to most demanding tasks. ESP32 is the 

name of the chip that was developed by Espressif 

systems. ESP32 contains 520Kb of RAM with total 

38 pins. It is a dual-core 32-bit microcontroller 

with 33 GPIO pins. It has multiple real time 

clocks, multiple power modes and multiple digital 
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and analog pins. It can supply PWM to run the 

motor. 

It has a boot switch which is held on in order to 

upload a program and restart switch to run the 

system. 

Figure 4: ESP32 module 

VII.BLYNK 

Considering the fact that, we have sensors for 

keeping in track of the environmental status 

around our garden, we might need a platform to 

check on the real-time status of them, that’s one 

of the sole purposes we preferred to employ 

ESP32 instead of any other microcontroller, 

because it supports Wi-Fi+ Bluetooth. Here with 

the help of Wi-Fi connectivity we will be 

connecting the unit with our smart phone through 

an app called BLYNK (a free version) which can 

be accessed and operated easily. Blynk was 

designed for the Internet of Things. It can control 

hardware remotely, it can display sensor data, it 

can store data, visualize it and do many other 

cool things. 

Figure 5: Wireless connectivity between 

smartphone and system through BLYNK. 

There are three major components in the 

platform: 

 Blynk App - allows to you create amazing 

interfaces for your projects using various 

widgets we provide. 

 Blynk Server - responsible for all the 

communications between the smartphone 

and hardware. You can use our Blynk 

Cloud or run your private Blynk server 

locally. It’s open-source, could easily 

handle thousands of devices and can even 

be launched on a Raspberry Pi. 

 Blynk Libraries - for all the popular 

hardware platforms - enable 

communication with the server and 

process all the incoming and outcoming 

commands. 

VIII.ARDUINO 

The program for ESP32 can be written in any 

programming language. The Arduino software 

provides a better Integrated Development 

Environment (IDE) for programming the 

ESP32. It is a cross- platform application 

written in Java. This software consists of 

various features which include code editor, 

text cutting and pasting, replacing text and 

searching, brace matching, automatic 

indenting, and syntax highlighting. The board 

in the software should be changed to ESP32 

from Arduino and the libraries for ESP32 

should be included in the software. The board 

is tested with a blinking LED program and 

then the program for the smart garden is 

written. The library files for BLYNK 

connectivity is included in the program. The 

program known as the sketch is saved with 

file extension .ino. 

 

      Figure 6: Code for Autonomous Garden 
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IX.HOW TO BLYNK 

We might need just a couple of things to Blynk. 

1.Hardware. 

An Arduino, Raspberry Pi, ESP32or a similar 

development kit. Blynk works over the Internet. 

This means that the hardware chosen should be 

able to connect to the internet. Some of the 

boards, like Arduino Uno will need an Ethernet or 

Wi-Fi Shield to communicate, others are already 

Internet- enabled: like the ESP8266/ESP32, 

Raspberri Pi with WiFi dongle ect. 

 2.A Smartphone. 

The Blynk App is a well-designed interface 

builder. It works on both iOS and Android. 

 

Figure 7: Log in screen of BLYNK 

 

Figure 8: Creating new project. 

 

Figure 9: Choosing a perfect hardware. 

Figure 10: BLYNK widgets showing real time     

                  status of the plant 

X.RESULT 

The Autonomous Garden prototype helps people 

to automatically water the garden monitor the 

parameters and ensures maintenance of the 

garden. 

The inclusion of automation and IOT concepts 

provides solutions for various problems and it 

allows things to be sensed or controlled remotely 

in network infrastructure. By the employment of 

ESP32 for Wi-Fi purpose and Blynk app in the 

smartphone to check on the real-time status of 

garden, the manual labour is reduced to much 

extent and one can need not worry about the 

growth and aesthetic well-being of their garden. 

One more great advantage is that this prototype 

can be implemented for both indoor and outdoor 

gardens. 
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XI.CONCLUSION 

The implementation of Autonomous Garden 

system using the Internet of Things has been 

verified to satisfactorily work by connecting 

different parameters of the soil to the cloud and 

was successfully controlled remotely through a 

mobile application (BLYNK). The system designed 

not only monitors the sensor data, like moisture, 

humidity, temperature and light but also waters 

the plants as required. The initial cost and the 

installation of this system are cheap and hence it 

can be implemented anywhere. With the 

development of sensor technology, the system 

can be elevated to the next level which helps the 

users to utilize their investment in an economic 

manner. If soil nutrient sensors can be installed, 

then the system can be modified to supply 

fertilizers to the garden precisely. This system 

saves manpower and efficiently utilizes the water 

resources available ultimately leading to more 

profit. The feedback provided by the system will 

improve the implementation of the gardening 

process. 
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