IEC

Institute of Electronics
and Computer

Journal of Artificial Intelligence and Systems, 2024, 6, 124-134
https://iecscience.org/journals/AlS
ISSN Online: 2642-2859

ECORELEAF: An IOT based Eco-Solution

Swagatika Panda® *, Nikhil Sahu?, Yash Jain?, Sasmita Behera* "

YVeer Surendra Sai University of Technology, Sambalpur, Odisha, India

Email: panda.swagatika21102@gmail.com

2V/eer Surendra Sai University of Technology, Sambalpur, Odisha, India

Email:nikhilsahul312@gmail.com

3Veer Surendra Sai University of Technology, Sambalpur, Odisha, India

Email: yashjain0827@gmail.com

“Veer Surendra Sai University of Technology, Sambalpur, Odisha, India

Email: sasmita.mam@gmail.com

*Corresponding Author: Swagatika Panda, Email:panda.swagatika21102@gmail.com
*Corresponding Author: Sasmita Behera, Email:sasmita.mam@gmail.com

How to cite this paper: Swagatika Panda,
Nikhil Sahu, Yash Jain, Sasmita Behera
(2024). ECORELEAF: An 10T based Eco-
Solution. Journal of Artificial Intelligence and
Systems, 6, 124-134.
https://doi.org/10.33969/AlS.2024060109.

Received: March 15, 2024
Accepted: April 26, 2024
Published: May 24, 2024

Copyright © 2024 by author(s) and

Institute of Electronics and Computer.

This work is licensed under the Creative
Commons Attribution International

License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

Abstract

Green space usually comes at a price when living in a city. The state of air pollution is
escalating globally. A sustainable solution to this problem is to plant more trees, but it's
not as simple as it seems. Selecting the right plants that will thrive in the local climate is
also important. It has long been known that plants can help in the reduction of pollutants
in the air. We introduce a novel solution, Ecorelaf: A Plantation Prediction Application,
which leverages the integration of Artificial Intelligence and the Internet of Things
(AloT) for effective environmental monitoring and conservation. Through a network of
sensors and loTs strategically placed to monitor pollution levels, Ecoreleaf collects
valuable data on air quality, which is then seamlessly transmitted to a centralized
database. Which then calculates the AQI according to the various pollutant
levels.Moreover, future levels of the air quality index (AQI) can be predicted using data
on air quality.[13] Our Objective is to combine the pollution data i.e. AQI of an area to
design a model which predicts suitable plants for that area. ECORELEAF is a user-
friendly application designed for keeping Environmental Monitoring and Conservation
in mind to bridge the gap between information and action.
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1. Introduction

The sustainability of the environment and public health are increasingly threatened
by air pollution and it may lead to the shortening of expectancy by 22 months in large
cities. [1] Conventional approaches to this problem frequently fall short because they
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don't take advantage of plants' innate ability to purify the air. Plants can help in the
avoidance of 670,000 cases of acute respiratory symptoms. [11]
Because it necessitates a careful balance between air quality tolerance, climate
adaptability, and local accessibility, choosing the appropriate plant species for a given
location is essential. The answer to this problem is the Ecoreleaf. It offers an easy-to-
use platform for evaluating data on air quality, making recommendations for
appropriate plant species that both thrive in the surrounding environment and
successfully reduce air pollution. Important components are missing from the current
method of choosing plants to reduce air pollution:
Local air quality consideration: Current techniques frequently overlook the
differences in ozone concentrations and air pollution levels between different
locations.
Pay attention to plant tolerance: To ensure successful growth and efficient
pollution reduction, choose plants that can withstand local air pollution and climate
conditions.
Accessibility of plant species: The broad implementation of this strategy depends
on the identification of locally thriving plants that are easily accessible to users.
Convenience and user support: Users are currently unable to make knowledgeable
plant decisions due to a lack of readily available resources and professional advice.
These flaws result in:
Inefficient pollution reduction: Selecting the incorrect plant species may result in
insufficient air purification and resource waste.
Unsuccessful Plant growth: Unsuitable plants are likely to suffer and not flourish in
the surrounding environment.
Missed chances to improve the environment: We lose out on important chances to
build healthier communities by not fully utilizing plant-based air purification.
Ecoreleaf takes care of these problems by:
e By utilizing real-time air quality data, giving priority to plant species that can
withstand a range of pollution levels and climates.
e Forming partnerships with nearby nurseries to ensure seamless plant
accessibility.
e Its intuitive interface enables users to make well-informed decisions, and a
centralized communication system guarantees expert advice and assistance.
e Real-time monitoring is made possible by the integration of sensors and
Internet of Things (loT) technology.With its dynamic and data-driven
approach to addressing the intricate interactions among air quality, plant
selection, and community engagement, Ecoreleaf represents a paradigm shift
in the field.
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2. Literature Review

Air pollution is a major environmental and public health concern. According to the
World Health Organization (WHO), 9 out of 10 people worldwide breathe air that
exceeds safe limits. Air pollution is estimated to cause 7 million premature deaths
each year, making it one of the leading environmental risk factors for mortality. Acid
rain and global warming are two consequences of air pollution's major impact on the
concentration of atmospheric constituents. It is crucial to have an air pollution
monitoring system in place to prevent these harmful natural imbalances. This paper
aims to develop a real-time wireless air pollution monitoring system, which is an
efficient way to monitor pollution using wireless sensor networks (WSN) in real time

[6].

Recent technological developments have opened the door for the integration of
Internet of Things (10T) devices and sensors in the field of improving air quality. By
providing real-time monitoring capabilities, these innovations make it possible to
address air pollution in a flexible and adaptable manner. Studies conducted in this
area highlight how 10T and sensors can supply precise and timely data, increasing the
efficacy of green projects meant to reduce air pollution. [2]

The Internet of Things (loT) solution uses multiple 10T devices and connected
sensors to monitor pollution levels, particularly those found in cities. [3] The concept
calls for placing several stations in various parts of cities. Those stations upload data
to the Internet of Things cloud on a periodic basis.One of the concepts behind the
sensors is that, should they become widely available, they would enable regular
people to take greater responsibility for air pollution.Modern developments in micro-
electromechanical systems (MEMS) and electronic circuit miniatures have produced
small sensor nodes that combine a wireless transceiver, memory, a central processing
unit (CPU), and multiple sensors.There are also inexpensive sensors for measuring
particulate matter (PM), and mass concentration of PM is usually determined by how
much light the airborne particles scatter. [14] A collection of these readily deployable
sensor nodes, known as sensor networks [9, 10], offer a high degree of visibility into
actual physical processes as they occur, which is advantageous for a range of
applications.

For example, users might steer clear of dangerously high areas and might be more
inclined to put pressure on local authorities to address the issue. Additionally, the
public may receive far more thorough and precise reports on air quality than is
currently feasible thanks to data collected from a wide variety of sensors located
throughout an area. [3] The university claims that even though San Diego County is
roughly 4,000 square miles (10,360 sq km) in size, there are currently only ten or so
air-quality monitoring stations in the county.

The following elements make up the Internet of Things platform for tracking
pollution in smart cities: Sensors for different metrics measurements, both wired and
wireless; 10T node(s) or gateway(s) for data collection—development boards are
currently utilized for proof of concept; [1] 10T clouds can receive data through IoT
communication middleware that has security features. This technique will reduce the
hardware utilized to the previous level by utilizing IOT. The setup of the system is in
an enormous diversity in the observation area to establish a network of observation
devices. In addition to the automatic pollution observation system's functions, it also
displays the ability to predict the development trend of pollution by analyzing data
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from sensors in real time and making it available to users in the front-end perception
system.[7]

A network of smartphone-based air pollution monitors has been created by
researchers at the University of California, San Diego. Users can use the monitors to
track pollution levels in real time and contribute daily trends in the city's air quality
to a central database. The sensors on the so-called CitiSense [8] devices measure
carbon monoxide, nitrogen dioxide, and ozone. A digital app shows the color-coded
results based on the U.S. These are all novel solutions but they lack the action that
the user must take after viewing the possible solution. Anthropogenic and natural
environmental factors interact intricately to cause deterioration of the air quality in
cities.[12] Therefore Ecoreleaf provides users the ultimate proactive action option by
connecting a network of nearby nurseries so that users can view the plants they want
to choose for their home. The application therefore combines local business with
pollution control; making it more sustainable, affordable and convenient.

2.1 Hardware devices and gateways

1. MQ135 Gas Sensor: To measure the concentration of gasses such as ammonia
(NH3), nitrogen oxides (NOx), sulphur dioxide (SO2), and other hazardous gasses,
the MQ135 sensor can be connected to an ESP32 or Raspberry Pi. An analogue or
digital output proportionate to the airborne gas concentration is produced by the
sensor. [5]

Gaz Sensor

WCC .
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Analog Output

2. Raspberry Pi: The Raspberry Pi can serve as the system's central processing unit.
Because of its adaptability, it can support a wide range of programming languages
and operating systems, including Python and C++ and Raspbian and Linux. To read
the sensor data, connect the MQ135 sensor to the Raspberry Pi and use GP1O pins or
analog-to-digital converters. [4]
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3. ESP32: It can be utilized for Bluetooth and Wi-Fi wireless connectivity. It can
exchange wireless sensor data with the Raspberry Pi through communication.Where
wired connections are not practical, ESP32 can be positioned strategically to cover
the necessary areas.[4]

4. ThingsBoard Gateway: ThingsBoard Gateway is an open-source gateway
programme that helps the ThingsBoard 10T platform and edge devices (like ESP32)
communicate with one another. It guarantees effective and safe data transfer between
gadgets and the cloud.
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5. TensorFlow: TensorFlow is a potent machine learning and deep learning library
that can be utilized for prediction and data analysis. In order to forecast trends or
anomalies in air pollution levels, train a model with historical data on air quality.Use
TensorFlow on the Raspberry Pi to analyze sensor data in real time.

3. Proposed Hardware model

The following diagram showcases the proposed model and the communication
between the systems.

Air pollution sensor

Air pollution
sensor

Polluted air

Clean air

Air po]lution,-':

sensor #
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4. Proposal

Through the recommendation of suitable plantations that can reduce air pollution and
improve local air quality, Ecoreleaf seeks to promote environmental preservation.
The application uses information on ozone and air pollution to produce precise and
pertinent plant species recommendations, enabling informed decision-making for
efficient vegetation management. Through the recommendation of plant species that
are suited for particular conditions, it promotes the adoption of sustainable
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practices.The temperature, humidity, smoke, LPG, carbon monoxide, and other
dangerous particulate matter, such as PM2.5 and PM10 levels in the atmosphere, can
all be measured by the smart devices. The collected data is available via an Android
application or a web based application anywhere in the world.[15].By streamlining
the process of choosing appropriate plantations, the application reduces the
possibility of planting unproductive species and optimizes resource utilization. Users
can quickly put into practice efficient plantation strategies by gaining real-time
insights into suggested plant species and their advantages. Through bringing to light
the connection between vegetation and air quality, the application fosters a more
profound comprehension of environmental matters.

To use the application, users must register and create accounts. Secure system access
is ensured by user authentication. The system produces precise and pertinent
recommendations for plant species that can flourish and efficiently reduce pollution
in the specified area. By putting their preferred plants on a wish list, users can review
their previous plantation recommendations. In order to help users make well-
informed decisions, the system offers real-time insights into the suggested plant
species. Users can view the profiles and contact details of approved nurseries that
can assist them in purchasing plants. Through secure messaging, users can interact
with plantation agents and select their preferred plant based on factors such as
availability, affordability, and  sustainability of  nearby  plants.

4.1. SRS

4.1.1 Purpose

1. Environmental Improvement: The online programme aims to promote
environmental preservation by suggesting suitable plantations that can lower air
pollution and enhance local air quality.

2. Recommendations: The application makes informed decisions for effective
vegetation management by using data on ozone and air pollution to generate accurate
and relevant plant species recommendations.

3. Encourage Sustainable Practices: The application encourages the adoption of
sustainable practices by suggesting plant species that can thrive in specific
environments and positively affect neighboring ecosystems.

4. Effective Plantation Planning: The application minimizes the risk of planting
species that won't work and maximizes resource utilization by simplifying the process
of selecting suitable plantations.

5. Real-Time Insights: By obtaining real-time insights into recommended plant
species and their benefits, users can promptly implement effective plantation
strategies.

6. Educational Tool: By raising awareness of the relationship between vegetation
and air quality, the application encourages a deeper understanding of environmental
issues.

4.1.2 Product Scope

1. Input and Analysis: The application allows users to input their location to analyze
the input data and derive suitable plant species recommendations.
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2. User Registration and Authentication: Users can register and create accounts to
access the application. User authentication ensures secure access to the system.

3. Plantation Recommendations: Based on the input data, the system generates
accurate and relevant recommendations for plant species that can thrive and mitigate
pollution effectively in the given area.

4. Viewing Recommendation History: Users can review their past plantation
recommendations by wish listing the plants they prefer.

5. Real-time Information: The system provides users with real-time insights by
taking the help of sensors and suggesting plant species that fit the user requirements,
aiding informed decision-making.

4.1.3 Functional Requirement

1. User Authentication: Users can register, log in, and log out through the user route.

2. Input Data Collection: Users can input their location, address, and contact
information, etc. based on which nearby AQI data sensors will be activated and the
data will be sent.

3. Pollution Recommendation Display: The system should display the pollution
level in an area according to the input location given by the user.

4. User Profile: Registered users have personalized profiles where they can manage
their information, and preferences, and view their activity history.

5. Nursery Profile: Nurseries have dedicated profiles showcasing their details,
including location, contact information, types of plants available, and user reviews.

6. Plantation Recommendation Display: The system provides recommendations
for suitable plantations based on user input and environmental factors.

4.1.4 Non Functional Requirement

1. Data Encryption: All sensitive user data, including login credentials and personal
information, must be encrypted during transmission and storage using industry-
standard encryption protocols.

2. Access Control: Implement strict access controls to ensure that only authorized
users can access specific functionalities and data within the system.

3. User Authentication: Employ secure user authentication methods, including
password policies, and consider the implementation of two-factor authentication for
enhanced security.

4. Intellectual Property: Respect intellectual property rights and ensure that all
content, including images and text, used in the system is either original or used with
proper authorization and attribution.

5. Privacy Policy: Clearly communicate a privacy policy to users, outlining how their
data will be collected, processed, and stored, and obtain explicit consent for data
handling activities.
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5. Limitation of the project

1. Data Accuracy and Availability: The accuracy of pollution and plantation
recommendations heavily relies on the availability and accuracy of input data
provided by users. It also relies on the data provided by the APl which might not be
consistent. Inaccurate or incomplete data may affect the reliability of the system's
recommendations.

2. Nursery Data Reliance: The system heavily relies on accurate and up-to-date
information from nurseries. Inaccuracies or delays in updating nursery profiles may
impact the relevance of recommendations.

3. Expertise Limitations: While the system provides information and
recommendations, it does not substitute for expert advice.

4. Limited Plantation Types: Users seeking recommendations for unique or
specialized plants may need to consult additional sources.

5. Dependence on Internet Connectivity: Users require a stable internet connection
for optimal use of the system. Offline functionality is not available yet.

6. Language and Cultural Considerations: The system's effectiveness may vary
based on language barriers and cultural differences, potentially impacting user
understanding and engagement.

6. Conclusion

To sum up, this project aims to address environmental issues and promote sustainable
practices by creating a comprehensive and user-centric solution. Through the
incorporation of intuitive functionalities like proposals for plantations, informing
users about pollutants, AQI, and direct communication with nurseries.The platform
aims to enable individuals, organizations, and sectors to make knowledgeable
decisions toward a more environmentally conscious future. We aim to combine
sustainable practices with uplifting local nursery businesses. The application's
planned future extensions—plantation tracking, plantation expansion to universities
and enterprises, and the addition of a digital nursery experience—signify our
dedication to ongoing development and adaptation to changing environmental
requirements.

7. Future works

1. Notification System: Implementing in place a notification system to tell users of
updates, plant availability, fresh suggestions, or crucial data about the scenarios
they have submitted.

2. Language help: To ensure diversity and accessibility, offer multilingual help to
users from other regions.

3. Historical Data Analysis: Give consumers the ability to examine and analyze
historical plantation and pollution data for a specific area, offering insights into
patterns and alterations over time.

4. Extending the application to institutions and industries
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5. Combining pollution information with plant oxygen emission information and
using the decision tree model to predict Plant.
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