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Abstract — People in this technological era want to connect with all things in their life for example the
household plants in the urban areas which get neglected in their busy schedules. The Internet of Things is the
platform of machines and digital devices which help to transmit data without any human involvement. Also,
with the rapid demand for applications of loT in various fields, this project is done by using loT. This paper
displays the design and implementation of a Smart Plant Monitoring System using a soil moisture sensor,
temperature and humidity sensor, relay module, Wi-Fi module, Blynk app, etc. This reports various
parameters such as soil moisture, temperature, and humidity on the app. So, the main aim of this project is
to have a modern solution to the problem of watering plants. By providing an automatic watering system
this project is going to work for proper plant growth with low quantity water consumption. After achieving

the desired result, the IoT-based project system will notify the user of watering plants remotely.
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I. INTRODUCTION

Plant plays the most important role in balancing

the ecological cycle so the perspective of
developing this project is to make an easy and
user-friendly plant monitoring system which will
focus on growth and health of plant. The Plant
Monitoring system will be based on IoT
technology. This Project will help user to make
smart decisions based on real time condition of
their plant.

Here, by adopting the automatic, smart
watering system there is no longer a need for
manual presence of user to water the plants. This
will also help in avoiding the excess wastage of
water while planting. The user will interact using
the blynk App which will time saving, and he or
she will be able to know the appropriate moisture
data of their plant. The android application and
the sensors fixed around the plants will update
the current condition of the plant's environment
remotely. Basically, the interface will allow user
to get the appropriate condition of plant by
providing data on different aspects such as
moisture condition, temperature, and humidity of
plant environment.

For increasing crop production and reducing
human efforts, use of [oT technology in the
agriculture field is important.

A review of paper Plant Monitoring System [1]
which is done in the year 2021 by Gaurav Patil,
Akash Patil and Shashank Pathmudi explains
firstly about agriculture sector. Since early
civilizations agriculture is one of the primary
occupations and even today farming can’t be
dropped so for making farming smart this project
is done. In this paper they have mentioned that
their presented plant monitoring system
technology provide feedback on smartphone. For
this project they have used all necessary sensors,
NodeMCU, relay and motor and one special thing
we have found while studying this paper that they
have used JAVA, PHP, C, JavaScript, HTML and CSS
in project. For better understanding they have
mentioned the circuit diagram and picture of their
implemented hardware.

A review of paper IoT Based Plant
Monitoring System [2] which is done by Prof.
Likhesh Kolhe, Prof. Prachi Kamble etc. all in year
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2020 have explained about history of smart
devices. A network of smart devices this concept
was first introduced in 1982. Companies started
working on IoT in years between 1982 to 1999
and in 1999 Kevin Ashton (British technology
pioneer) introduced IoT but IoT didn’t step up till
2011. Further in 2014 it reached mass market.
They mentioned that there should be plan for
usage of water in farms as in India water
consumption in agriculture is about 83%. So, for
control usage of water, they have performed this
project. In this project all sensors like humidity,
temperature, moisture etc. are placed near the
root of plant and the sensor information and to
transmit data to android application is handled by
ESP8266 which is gateway unit. To measure
estimated values of moisture sensor, humidity
sensor and temperature sensor this application is
created which is programmed into a
microcontroller for controlling water quantity.

A review of the paper IoT Based Garden
Monitoring System [3] which is published in the
year 2019 by M. Sambath, Bhargav Raghava etc.
all explains that some plant needs more care for
proper growth, some plants are only grown for
showcase purpose and some plants are for
homemade agriculture for such plants proper
environment is required and should be watered
time to time for happening of photosynthesis. We
know that every plant needs different kind of soil
or nutrient for their better growth. To gain huge
yield every plant has its own characteristics. For
overcoming all these problems, they have
designed this project in which they monitor
plants growth as well as notify when there is a
defect in growth. They have also used IoT
technology in this project. In their proposed
system they have used LDR (Light Dependent
Resistor) for light detection along with all
required sensors such as temperature sensor,
moisture sensor. For watering, they have used a
relay and the heart of this system is Arduino. They
also haven'’t specified an android application.

A review of the paper published in year 2018
which is Automatic IoT Based Plant Monitoring
and Watering System using Raspberry Pi [4] by
Dr. U B Mahadevsawamy and Anusha K. explains
that around 60% of citizens in India are
dependent on agriculture and their annual
income is obtained from agriculture. They told in
their paper that in today’s digital world farmers
from rural areas are still using traditional
methods for farming and due to this their yield is

very less. Applying technology in the agriculture
field will be more efficient and it will reduce
human efforts. IoT is one of the fastest growing
technologies, which is used in various sectors
such as industry, automation, electrical,
healthcare, etc. So, using loT they have made their
project. They have included both software as well
as hardware in their proposed system. Along with
necessary sensors like temperature sensor,
moisture sensor they have used a raspberry pi,
light sensor, and IR sensor. In their project, all
components and sensors are connected to a
raspberry pi. This system is totally automatic, and
they have nicely demonstrated the workflow of
the entire system.

A review of a paper Smart Plant Life Monitoring
[5] system, which is done by Jeremy Maxey,
Zachary Goldasich and Girma Tewolde explains
that now taking care of household plants is
become a hobby for many people but actually
handling their watering schedules and the life is
often demanding. So, for handling and for taking
care of such household plants this project is done.
In this project they have implemented “Plant Life
Sensor” such as soil moisture sensor which
monitors the soil moisture, Light Dependent
Resistor for monitoring light it is also referred to
as photoresistor and for monitoring temperature
levels Negative Temperature Coefficient (NTC)
thermistor. Here soil moisture sensor also
measures the resistivity of soil to determine soil
electrical conductivity (EC) and their resistance
can vary due to LDRs in accordance with light
level in the room. They have given correlation
between resistance and light intensity as L = Rm*
10b where L is light intensity, R is resistance of
LDR and, m and b are slope and intercept.
Resistance is also varied in response with
temperature due to NTC thermistor and this
response is in inverse relationship i.e., resistance
decreases as temperature increases also, they
have mentioned correlation between resistance
and temperature. Correlation between resistance
and temperature is 1/T =1/To + 1/ * In (R/Ro).
Relevant to our project they have so many
different sensors like Negative Temperature
Coefficient (NTC) thermistor instead of DHT11
sensor in their proposed system. They have used
Adafruit HUZZAH ESP8266-a as a microcontroller
instead of NodeMCU ESP8266. They have nicely
mentioned the flowchart of ESP8266 software,
but they didn’t mention the overall flowchart of
their system architecture.
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A review of paper Smart Plant Managing System
using [oT [6] by Yogesh kumar Jayam, Venkatesh
Tunuguntla et.al which is published in year 2020.
They have explained that temperature, humidity,
and soil moisture mount present in the soil are
considered as an important factor for influential
productivity and fertility of plants. Keeping track
of these environmental variable continuously
gives information to the user which can give a
better knowledge on how these factors affects the
growth of the plants and it also can help to
maximize the growth of plants and manage
plants. So, by using the IoT technology for plant
management which is basically made up of
various sensors and communicate to the cloud
through the means of connection. Using IoT the
values of temperature, humidity and moisture can
be uploaded to the cloud where it can be analyzed.
The proposed system of smart plant management
can be implemented for monitoring small
household plants. For continuously monitoring
the plant, user can use this Smart Plant Managing
System using IoT. In their system they have used
blynk app for on or off the motor according to
data given by sensors. They have mentioned the
proper interface of Blynk app. They have given
the flowchart of demonstrating the working of DC
motor pump based on soil moisture and flowchart
of demonstrating Smart Plant Managing System
using IoT. Also, they have provided the table of
Temperature, Soil Moisture and Humidity values
at different timings of the day and table of Motor
condition at different timings of the day.

II. METHODOLOGY
A. Components:

1. Soil Moisture sensor:

Fig. No. 1 Soil Moisture Sensor

The soil moisture sensor measures the content of
water moisture within the soil. Indication of
sensor goes high in case of water shortage. Also,
the sensor measures the evaporation loss over
time. The potentiometer and LM393 comparator
are its main components. Firstly, the point value
is set using potentiometer. Then the output
moisture comparison is done using comparator.
Both analog and digital connections are possible.

2. Digital Humidity and Temperature sensor
(DHT 11):

Fig. No. 2 DHT11 Sensor

Relative Humidity and Temperature are
measured using the DHT11 sensor. The device is
out there at a really low price. It is easy to
interface with microcontrollers like Arduino and
NodeMCU. Humidity is measured using capacitive
sensing element and temperature using a
thermistor. The capacitor has two electrodes and
therefore the moisture maintaining substrate is
employed as a dielectric between them. As
humidity changes the capacitance and
subsequently the resistance change and are
transformed into a digital signal. The NTC
thermistor sensor does the calculations of
temperature. Resistance has an inverse
relationship with temperature i.e., resistance
decreases as the temperature increases.

3. NodeMCU(ESP8266):

Fig. No. 3 NodeMCU (ESP8266)
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NodeMCU relies on LUA firmware developed for
the ESP8266 Wi-Fi chip. It’s reasonable in cost.
The IoT can easily be connected to it. Wi-Fi
module is featured with NodeMCU. The 30 pins
connection is provided. Various pins such as
Power pins, GND pins, GPIO pins, etc are
interfaced with external circuit. There are total 17
GPIO pins. 2.5V to 3.3V is the operating voltage
range. It has onboard micro-B USB connector for
powering the board. It’s widely used thanks to its
low energy consumption and is extremely
compact. The operable voltage of NodeMCU is 5V
only so it is unable to control higher voltages. The
relay module is employed to control 230V AC.

4. Relay:

Fig. No. 4 Relay Module

Arelay is a switch used to switch between circuits
or turn on or off the circuit. By using low-power
signal it can control high-power circuits. It
consists of positive (+), negative (-), and signal (S)
pins which are low voltage. It consists of three
terminals normally closed, normally open, and
common though which external circuit is
connected. The common terminal is used to
regulate Normally Closed (NC) when the relay is
deactivated and Normally Open (NO) when the
relay is activated.

5. Solenoid Water Valve:

Fig. No. 5 Solenoid Water valve

A solenoid water valve is a positive displacement
pump that uses a diaphragm and solenoid
assembly to move the liquid for usage. The
electromagnet and spring are part of a solenoid
drive. This drive activates/deactivates with a
series of electrical impulses.

6. Blynk:

Fig. No. 6 Blynk [oT App

Blynk app is a platform through which the
Arduino, NodeMCU is internet controlled. Blynk
app is mainly used for loT-based systems. Having
its own cloud server, it can connect to a
microcontroller and our android devices for
receiving and transmitting the data. It can be
connected through r Wi-Fi, Ethernet, and
Bluetooth. It enables the connection with the
server with its own libraries and process all input
and output information.

7. Arduino IDE: -

ARDUINO

Fig. No. 7 Arduino IDE

The Arduino Integrated Development
Environment or Arduino Software (IDE) contains
a text editor for writing code, a message area, a
text console, a toolbar with buttons for common
functions and a series of menus. It connects to the
Arduino hardware to upload programs and
communicate with them.

B. Algorithm

The system of Smart Plant Monitoring System
works on the following algorithm:

1. Start.
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2. Initialize all the devices, temperature sensor,
soil moisture sensor, NodeMCU, and mobile
application

3. Collect the output of the sensors.
4. Display the value on the Mobile app.
5. Check the value of Soil moisture.

a. If value>threshold, turn on the water
pump.
b. if value<threshold, go to step no. 4.
6. Check the value of the DHT11 Temperature
Sensor.
7. Sending alert messages to the user using a Wi-
Fi module.
8. Return to step 3

As we can see in block diagram two sensors are
used namely Soil moisture sensor, DHT11 for
temperature and humidity, a relay module to
control the water pump. The synchronization
between DHT11 and Node-MCU is done by using
single bus data format. There is transmission of
data happened. This data consists of integral and
decimal parts. A whole data transmission is of 32
bits in which sensors sends higher data bits first.

Format of Data: 8bit integral humidity data + 8bit
decimal humidity data + 8bit decimal
temperature data + 8bit check sum (Error bits).
The check-sum should be the last 8 bit of "8bit
integral humidity data + 8bit decimal humidity
data + 8bit integral temperature data + 8-bit
decimal temperature data" if the transmission is
right.

All sensors used in this project is connected to an
open-source Node-MCU (ESP8266) which isactas
a microcontroller. Power supply of 5V is also
given to the microcontroller. For proper working
of whole system pump is being controlled by the
Node-MCU. All the collected information from all
sensors is further being send to the Blynk app.
Using Node-MCU and IoT system the controlling
of whole system is automated.

1987

Power
supply
Nod
Soil ey e S | DHT-11
Moisture MCU sensor
Sensor 8266
Blynk App
Fig.no.8 Block Diagram

Blynk cloud

Visit
blynk app

Relay If soil
Moisture>Threshold

Water
motor
Water motor
OFF
User
decision
End

Click ON

Water motor
ON

Water motor
OFF

Fig. No. 9 Flowchart of proposed system
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C. CIRCUIT DIAGRAM OF THE SYSTEM

]__

Fig.no. 10 Circuit diagram of system

[II. RESULTS AND DISCUSSIONS

By applying Smart Plant Monitoring System for
household plants, the sensors will give a reading
of soil moisture content, temperature as well as
humidity. In this way, it makes it easy for users to
take care of his/her plants without any tension of
being physically present there.
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Fig. No. 11 Temperature Readings of DHT11
Sensor
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Fig. No. 12 Humidity readings of DHT11 Sensor
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Fig. No.13 Soil Moisture readings of Soil
Moisture Sensor

IV. FUTURE SCOPE

As plants growth depends upon proper and
regular water supply, adequate temperature, and
humidity, there is a large scope for a ‘Smart Plant
Monitoring System’ in the future. People will take
care of their plants remotely which will come in
handy in urban areas. It can be upgraded and
implemented in Agricultural Sector. It will help us
to control water usage and wastage of water to
overcome the future water scarcity situation. Pest
protection can be achieved by adding a Pesticide/
Herbicide spray tool.

V. CONCLUSION

Smart Plant Monitoring System uses various
sensors interfaced to the NodeMCU which is
connected to the Internet and to the Blynk app
through its inbuilt Wi-Fi Module. By using this
IoT-based model proper growth of plants can be
achieved through proper monitoring and actions.
In hectic urban life one faces difficulty to
constantly watch over his/her household plants,
so using this module one can easily take care of
his/her plants from anywhere through the Blynk

app.
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