MIT UNIVERSITY'S - Abhivruddhi Journal
VOL.4(01), JUNE, 2024

e-ISSN No. 2584-1025

Automatic plant watering and parameter checker

Prof. Mahesh A. Kamthe, Navneet Chinchole, Prathamesh Mulukh, Sanchita Sable, Rushikesh Shinde
Affiliation: Assitant Professor,Student,Student,Student,Student at MIT ADTU.
Emailid:mahesh.kamhe@mituniversity.edu.in,navneetchinchole04@gmail.com,prathameshmulukh10@gmail.com,s
ablesanchital9@gmail.com,shinderushi639@gmail.com

Abstract—

This research introduces an Automatic Plant Watering and Parameter Monitoring System, combining moisture
sensors, a water pump, and a microcontroller for efficient plant care. The system dynamically regulates soil moisture
levels, ensuring optimal hydration through automated watering. Integrating temperature and light sensors enhances
adaptability to diverse environments. The study focuses on hardware-software integration, calibration, and safety
features, offering a scalable solution for sustainable agriculture. The user-friendly system, potentially equipped with a
manual interface, promotes resource-efficient and environmentally conscious plant management.
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I. INTRODUCTION (HEADING 1)
A. Background

Nowadays, modern agriculture faces challenges
in optimizing resource usage and adopting
sustainable  practices. Efficient plant care,
particularly in terms of irrigation, plays a pivotal
role in addressing these challenges. The integration
of technology into agriculture has led to the
development of innovative solutions, with a focus
on precision and environmental consciousness.

B. Motivation

The motivation behind this research lies in the
need for a systematic and intelligent approach to
plant watering and parameter monitoring.
Traditional methods often lack adaptability and
may lead to resource inefficiencies. The motivation
is to design a system that not only automates plant
care but also considers the dynamic environmental
factors influencing plant growth.

C. Objectives

The primary objective of this research is to
introduce an Automatic Plant Watering and
Parameter Monitoring System that seamlessly
integrates moisture sensors, a water pump, and a
microcontroller. The system aims to ensure optimal
soil moisture levels for different plants, thereby
promoting efficient resource utilization and
sustainable agricultural practices.
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D. Scope

This research focuses on the design,
implementation, and evaluation of the proposed
system. It explores the calibration of sensors,
development of watering algorithms, and the
potential inclusion of additional environmental
parameters such as temperature and light intensity.
The system's scalability and adaptability to various
plant species and environmental conditions are
within the scope of this study.

E. Significance of the Study

The significance of this study lies in its potential
to contribute to precision agriculture and
sustainable farming practices. The proposed system
offers an intelligent and automated solution for
plant care, promoting water conservation and
environmental — awareness.  Furthermore, the
research addresses the importance of proper
formatting, styling, and keyword insertion for
effective communication and comprehension.

F. Organization of the Paper

The rest of the paper is organized as follows:
Section Il provides a literature review on existing
plant care systems; Section Il details the
methodology and components used in the
Automatic  Plant Watering and  Parameter
Monitoring System; Section IV presents the results
and findings; Section V discusses the implications
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and potential applications; and finally, Section VI
concludes the paper with future research directions.

Il. EASE OF USE
A. User Interface Design
1. Intuitive Interaction

The Automatic Plant Watering and Parameter
Monitoring System prioritizes ease of use through a
thoughtfully designed user interface. The graphical
representation of soil moisture levels, temperature,
and other parameters ensures intuitive interaction,
enhancing the overall user experience.

2. Accessibility Features

To broaden user access, the system integrates a
user-friendly web interface and a mobile
application. This not only simplifies monitoring but
also allows users to remotely control and adjust
system settings. The interface's design considers
varying levels of user expertise, aiming for
inclusivity in its audience.

B. Installation and Setup
1. Plug-and-Play Components

Ease of installation is a crucial aspect of user
experience. The system components, including
moisture  sensors, water pumps, and the
microcontroller, are designed for plug-and-play
functionality. This approach minimizes technical

complexities, making the installation process
accessible to wusers with diverse technical
backgrounds.

2. Simplified Calibration

The calibration process for sensors is

streamlined for simplicity. Users can easily follow
step-by-step instructions provided in the user
manual to calibrate sensors according to their
specific soil and plant requirements. This user-
friendly approach optimizes the accuracy of the
system without requiring extensive technical
expertise.

C. Notifications and Alerts
1. Customizable Alerts

User-defined alerts play a crucial role in
enhancing the user experience. The system allows
users to customize notification settings, enabling
them to set thresholds for soil moisture levels.
Timely alerts empower users to take informed
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actions promptly, contributing to efficient plant
care.

2. Troubleshooting Assistance

In the event of system issues, the interface
provides troubleshooting guidance, assisting users
in identifying and resolving common problems.
This feature aims to enhance user confidence and
self-sufficiency in maintaining the system, fostering
a positive and empowering experience.

A. Abbreviations and Acronyms

APWPC System: Automatic Plant Watering and
Parameter Checker System

10T: Internet of Things

GUI: Graphical User Interface

PID: Proportional-Integral-Derivative

API: Application Programming Interface
HTML.: HyperText Markup Language

CSS: Cascading Style Sheets

Wi-Fi: Wireless Fidelity

DC: Direct Current

AC: Alternating Current

USB: Universal Serial Bus

LED: Light Emitting Diode

RTOS: Real-Time Operating System

SMS: Short Message Service

TCP/IP: Transmission Control Protocol
RFID: Radio-Frequency Identification
MKS: Meter-Kilogram-Second (unit system)
CGS: Centimeter-Gram-Second (unit system)

IEEE: Institute of Electrical and Electronics
Engineers

Sl: International System of Units

SCADA: Supervisory Control
Acquisition

and Data

NFC: Near Field Communication
Al: Artificial Intelligence

ML.: Machine Learning

CSV: Comma-Separated Values
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B. Units
«For Soil Moisture Measurements (Moisture Sensors):

- Primary Unit: Cubic meters per cubic meter
(m3/m3) or percentage (%)

-Secondary Unit: Cubic centimeters per cubic
centimeter (cm3/cm3) or percentage (%)

*For Water Volume (Water Pump):
- Primary Unit: Liters (L) or milliliters (mL)
- Secondary Unit: Gallons (gal)

«For Temperature (Microcontroller):

- Primary Unit: Degrees Celsius (°C)

- Secondary Unit: Degrees Fahrenheit (°F)
*For Power Supply:

- Primary Unit: Volts (V)

- Secondary Unit: Amperes (A)

«For Distance (if applicable, e.g., sensor placement):

- Primary Unit: Meters (m) or centimeters
(cm)

- Secondary Unit: Feet (ft) or inches (in)

C. Equations
1. Soil Moisture Calculation:

Soil Moisture (%) =
Where:

- Current Soil Moisture Level is measured in m3/m3
or percentage.

- Maximum Soil Moisture Capacity is the saturation
point of the soil, measured in m3/m3 or percentage.

2. Water Pump Control Logic:
if Soil Moisture < Threshold
if Soil Moisture > Threshold}

{Active Pump
Passive Pump
Where:
- Soil Moisture is measured in m3/m3 or percentage.
- Threshold is the desired moisture level.
3. Temperature Conversion:
Trarenneit= T celsius
Where:
-Teesiss IS the temperature in degrees Celsius.

-Traventeit IS the temperature in degrees Fahrenheit.
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4. Power Consumption:

Where:
- P is power consumption measured in watts (W).
-V is voltage measured in volts (V).

- l'is current measured in amperes (A).

I1l. METHODOLOGY
1. Component Integration:

- Connect the Arduino microcontroller to the
pump motor (115), RoGenerichotbanao soil
moisture sensor (139), Generic D1286464 display
(250), NPK Sensor 3000, and RS-485 converter
module.

2. Sensor Calibration:

- Calibrate the Ro Generic botbanao soil moisture
sensor and NPK Sensor 3000 to ensure accurate
readings, considering environmental variables.

3. Algorithm Development:

- Design an algorithm on the Arduino to process
sensor data.

- Implement logic to control the pump motor
based on soil moisture levels and nutrient
requirements.

4. Display Interface:

- Establish communication between the Arduino
and the Generic D1286464 display.

- Develop a user-friendly interface to display
real-time information such as soil moisture, nutrient
levels, and system status.

5. Power Management:

- Provide a stable power supply for the entire
system, accounting for the pump motor, sensors,
display, and Arduino.

- Integrate power-saving features to optimize
energy consumption.

6. Testing and Iterative Improvement:

- Conduct extensive testing under various
environmental conditions to validate system
functionality.

- Gather data on system performance and
iteratively improve algorithms for accuracy and
efficiency.

7. RS-485 Communication Integration:
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- Configure the RS-485 converter module for
reliable communication between the Arduino and
the display.

- Ensure seamless data exchange and integrity.
8. User Interface and Control:

- Develop a user interface on the Generic
D1286464 display for user configuration and
manual intervention.

- Implement controls for adjusting settings
and viewing historical data.

9. Documentation and Maintenance:

- Document the system architecture, sensor
calibrations, and algorithms.

- Establish a maintenance plan, including
regular sensor calibration, software updates, and
system checks.
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IV. RESULTS AND DISCUSSIONS
A. Results:

The implemented automatic plant watering
system, featuring Arduino, a pump motor,
RoGenericbotbanao soil moisture sensor, Generic
D1286464 display, NPK Sensor 3000, and RS-485
converter module, yielded positive results. The
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RoGenerichotbanao sensor accurately regulated soil
moisture levels, ensuring optimal hydration through
precise control of the pump motor. The NPK
Sensor 3000 effectively managed nutrient levels,
contributing to improved plant health.

The Generic D1286464 display presented real-
time information, facilitating user understanding
and manual intervention when needed. The RS-485
converter module ensured reliable communication
between the Arduino and the display. Despite
occasional challenges such as sensor drift, the
system showcased efficiency in resource utilization,
adaptability to diverse plant types, and a reduced
environmental footprint. Further refinement and
collaboration with the farming community are
essential for addressing challenges and maximizing
the system's impact on sustainable agriculture.

B. Discussions:

The discussions highlight the success of the
automatic plant watering system in optimizing
water and nutrient  delivery, preventing
overwatering, and providing a user-friendly
experience through the Generic D1286464 display.

While challenges such as sensor drift and
occasional communication  disruptions  were
acknowledged, the system showcased adaptability
to various plant types and soil conditions. Energy
consumption optimization features and a reduced
environmental impact underscored the system'’s
potential for sustainable agriculture.

Future considerations include addressing
challenges through advanced technologies and
collaborating with the farming community for
system refinement and customization based on
practical insights and specific agricultural
requirements.

IV. CONCLUSION AND FUTURE SCOPE
A. Conclusion

Our research has successfully introduced an
automatic plant watering system with an integrated
parameter checker, demonstrating its efficacy in
optimizing plant care. This innovation represents a
significant step toward sustainable and efficient
agriculture, addressing challenges associated with
manual practices.
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B. Future Scope

Future research can focus on expanding
the system's capabilities through advanced sensor
integration, machine learning applications for
predictive analysis, and remote monitoring features.
Additionally, exploring sustainable energy sources
and collaborating with stakeholders for extensive
field trials will contribute to the continued
evolution of smart agricultural practices, fostering
improved  resource utilization and  crop
management.
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