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ABSTRACT

The Musi River, located in Hyderabad, India, is a significant water body with a rich history and
cultural importance. This thesis presents the development of a website dedicated to raising awareness
about the Musi River, its history, and the urgent need to address pollution issues. The website aims to
serve as an educational platform, providing information on the river's past, and present condition,
and potential solutions to restore its ecological balance. The website consists of various sections,
including Home, About Us, History of Musi River, Pollution Data from loT Devices, Team, Eco-
Friendly Products, Volunteer Opportunities, Volunteer Login, Sign Up, and Donations. It is designed
to be accessed through a Raspberry Pi device, enabling a kiosk mode that directly boots into a full-
screen web page without requiring the use of a desktop environment. The Raspberry Pi device is
strategically installed at the Musi River bank, ensuring easy access for visitors and promoting
engagement with the website's content. The "History of Musi River" section delves into the river's
significance in the region, exploring its cultural, historical, and economic aspects. The "Pollution
Data from loT Devices" section provides real-time data collected from Internet of Things (IoT)
devices installed along the river, allowing users to understand the current pollution levels and the
impact on the ecosystem. The website also emphasizes the importance of environmental
conservation by featuring a "Team" section that showcases the dedicated individuals working
towards the river's restoration. Additionally, it promotes eco-friendly practices through the "Eco-
Friendly Products™” section, encouraging visitors to adopt sustainable alternatives. Furthermore, the
website offers volunteer opportunities, allowing interested individuals to actively contribute to
conservation efforts. The "Volunteer Login" and "Sign Up" sections facilitate the engagement of
volunteers, enabling them to participate in various river cleanup activities, awareness campaigns, and
research projects. Finally, the website incorporates a "Donations" section, where users can contribute
funds to support ongoing conservation initiatives and river restoration projects. Through its
comprehensive content and user-friendly design, the Musi River website on the Raspberry Pi serves
as an interactive platform to educate, engage, and empower individuals to take action in preserving
and restoring the Musi River's ecosystem, ensuring a sustainable future for this vital water body.
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Chapter: 1 Introduction

This thesis aims to develop a comprehensive website dedicated to the Musi River, a prominent
water body located in Hyderabad, India. The website serves as an educational platform and seeks to
raise awareness about the river's historical significance, current environmental challenges, and
potential solutions for its restoration. By providing a detailed exploration of the Musi River's past,
present, and future, this project endeavours to engage individuals and encourage their active
participation in preserving and rejuvenating this vital ecosystem.

The Musi River holds immense cultural and historical importance in the region. It has been a
lifeline for the people of Hyderabad, serving as a source of water for irrigation, domestic use, and
transportation for centuries. However, over time, the river has faced severe pollution due to various
human activities, including industrial waste disposal, urbanization, and the unchecked growth of
slums along its banks. This degradation has had a detrimental impact on the river's ecological
balance and the well-being of the surrounding communities.

To address these pressing issues, this research project proposes the development of a website
that provides a comprehensive understanding of the Musi River's history, current state, and potential
solutions. The website will consist of various sections, including Home, About Us, History of Musi
River, Pollution Data from loT Devices, Team, Eco-Friendly Products, Volunteer Opportunities,
Volunteer Login, Sign Up, and Donations. By incorporating these sections, the website aims to
engage visitors and empower them to actively contribute to the restoration efforts.

The research approach will involve collecting and analyzing historical data, conducting
surveys and interviews with experts and stakeholders, and leveraging real-time pollution data
collected through Internet of Things (loT) devices installed along the river. These research
methodologies will provide a comprehensive understanding of the Musi River's past and present
conditions, as well as insights into potential strategies and eco-friendly practices for its restoration.

The key objectives of this thesis are to:

e Provide a detailed historical account of the Musi River, highlighting its cultural significance and
its role in the development of Hyderabad.

e Raise awareness about the alarming pollution levels in the river and its adverse effects on the
ecosystem and human health.

e Present real-time pollution data collected through IoT devices to create awareness and promote
transparency.

e Showcase the efforts of a dedicated team working towards the restoration of the Musi River.

e Promote the adoption of eco-friendly practices and products that contribute to a sustainable future
for the river.

e Facilitate volunteer opportunities for individuals to actively participate in cleanup activities,
awareness campaigns, and research projects.

e Provide a platform for individuals to contribute donations that support ongoing conservation
initiatives and river restoration projects.
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e By contextualizing the proposed research within the introductory chapter, this thesis sets the stage
for a comprehensive exploration of the Musi River, aiming to instigate positive change and foster
a sense of responsibility among individuals to preserve and restore this vital water body.
1.1 Background
The Musi River, a significant water body in Hyderabad, India, has been a lifeline for the
region, providing water for irrigation, transportation, and domestic use for centuries. However, over
the past few decades, the river has been facing severe pollution issues, posing a threat to its
ecosystem and the well-being of the surrounding communities.

The pollution of the Musi River can be attributed to various factors. Rapid industrialization and
urbanization in Hyderabad have led to the discharge of untreated industrial effluents and domestic
sewage into the river, significantly deteriorating its water quality. The unchecked growth of slums
along the river banks has further exacerbated the problem, with inadequate waste management
practices contributing to the pollution load. These activities have resulted in the accumulation of
harmful pollutants, including heavy metals and toxic chemicals, causing a serious threat to both
aquatic life and human health.

The consequences of the Musi River's pollution are far-reaching. The ecosystem's delicate
balance has been disrupted, leading to the decline of aquatic biodiversity and the destruction of
fragile habitats. Additionally, the contaminated water poses a significant risk to the health of the
communities residing along the river's banks, as they rely on the river for daily water needs.

The need to address the pollution of the Musi River and restore its ecological balance has
become a pressing concern for environmentalists, policymakers, and local communities. Recognizing
the urgency of the situation and the potential for positive change, this thesis aims to contribute to the
ongoing efforts by developing a website dedicated to the Musi River. The website serves as an
educational platform, raising awareness about the river's historical significance, the current state of
pollution, and potential solutions for its restoration.

Furthermore, personal experiences and a deep-rooted connection to the Musi River have served
as the motivation behind this research endeavor. Growing up in Hyderabad, witnessing the gradual
degradation of the river, and understanding its vital role in the city's history and culture have ignited
a passion to work towards its preservation. By undertaking this thesis, there is an opportunity to
bridge the gap between public knowledge and action, engaging individuals and encouraging their
active participation in conserving and restoring the Musi River.

Overall, the background of this study highlights the critical need to address the pollution issues
plaguing the Musi River. By exploring educational trends, unresolved issues, and social concerns
surrounding the river's pollution, this research seeks to provide a comprehensive understanding of
the problem and foster a sense of responsibility among individuals and communities to protect and
restore this invaluable natural resource.

1.2 Context

The context of this study revolves around the Musi River, a historically significant water body
in Hyderabad, India, and the pressing issue of pollution that it faces. The study focuses on raising
awareness about the river's past, and present condition, and potential solutions for its restoration
through the development of a dedicated website.
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The major foci of this study include:

e Historical Significance: The study explores the rich history of the Musi River, highlighting its
cultural and economic importance in the development of Hyderabad. By delving into the river's
historical significance, the website aims to create a sense of pride and attachment among the local
community, fostering a greater appreciation for its preservation.

e Pollution Assessment: The study addresses the urgent issue of pollution in the Musi River. It
incorporates real-time pollution data collected from I0T devices installed along the river,
providing a comprehensive understanding of the current pollution levels and their impact on the
ecosystem. By presenting this data on the website, visitors gain insight into the severity of the
problem, emphasizing the need for immediate action.

e Restoration Strategies: The study explores potential solutions and restoration strategies for the
Musi River. It highlights eco-friendly practices, innovative technologies, and community-driven
initiatives that can contribute to the river's rejuvenation. By showcasing these strategies on the
website, visitors are encouraged to adopt sustainable practices and actively participate in
restoration efforts

Statement of the Problem Situation:

The Musi River, once a thriving water body, is now facing a critical pollution problem that
threatens its ecosystem and the well-being of the communities depending on it. The untreated
discharge of industrial effluents, domestic sewage, and the growth of slums along the river banks
have led to the accumulation of harmful pollutants, compromising the water quality and endangering
aquatic life.

This problem situation is characterized by the urgent need to address the pollution issues in the
Musi River and restore its ecological balance. The lack of awareness and public engagement in the
conservation efforts further exacerbates the problem. Therefore, there is a felt need to bridge the gap
between knowledge and action by raising awareness, providing real-time pollution data, and
promoting eco-friendly practices and community involvement.

By developing a website dedicated to the Musi River, this study aims to address this problem
situation. The website serves as a platform to educate, engage, and empower individuals, fostering a
sense of responsibility and encouraging active participation in the preservation and restoration of the
river. Through comprehensive information, real-time data, volunteer opportunities, and avenues for
donations, the website aims to create a collective effort towards the revival of the Musi River and the
creation of a sustainable future for this vital water body.

1.3 Purposes

The purpose of this study is to develop a comprehensive website dedicated to the Musi River in
Hyderabad, India, with the specific aims and objectives of raising awareness, educating the public,
and promoting active participation in the conservation and restoration of the river. The study aims to
address the pollution issues faced by the Musi River and provide practical outcomes and products
that contribute to its preservation and sustainable management.

The overarching objectives of this study are as follows:
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e Raise Awareness: The study aims to increase public awareness about the historical significance of
the Musi River and the severe pollution challenges it currently faces. By providing comprehensive
information and engaging content on the website, individuals will gain a deeper understanding of
the river's importance and the urgency of its restoration.

e Educate and Inform: The study seeks to provide educational resources and information on the
website that highlight the causes and consequences of the Musi River's pollution. By presenting
real-time pollution data from 10T devices, visitors will be informed about the current state of the
river's water quality and the impact on the ecosystem. Additionally, the website will offer insights
into the history, culture, and economic significance of the river, fostering a sense of connection
and responsibility among the audience.

e Promote Eco-Friendly Practices: The study aims to encourage the adoption of eco-friendly
practices and products that contribute to the sustainable management of the Musi River. By
showcasing eco-friendly alternatives and promoting responsible behavior, the website will inspire
individuals to make environmentally conscious choices in their daily lives.

e Engage Volunteers: The study intends to provide volunteer opportunities through the website,
allowing individuals to actively participate in river cleanup activities, awareness campaigns, and
research projects. By offering a platform for volunteers to contribute their time and skills, the
study aims to create a network of dedicated individuals working towards the restoration of the
Musi River.

e Facilitate Donations: The study includes a donations section on the website to provide individuals
with an avenue to contribute funds for ongoing conservation initiatives and river restoration
projects. By facilitating donations, the study aims to generate financial support and resources
needed for the implementation of restoration strategies.

The research problem to be addressed is the pollution and degradation of the Musi River, while
the overarching objectives outlined above serve as guiding principles to tackle this problem. The
study will seek to answer key questions such as: What are the historical significance and cultural
importance of the Musi River? What are the causes and consequences of its pollution? How can real-
time pollution data from 10T devices be utilized to inform and engage the public? What restoration
strategies and eco-friendly practices can be promoted for the sustainable management of the river?
How can individuals be encouraged to actively participate and contribute to the restoration efforts?
Ultimately, the study aims to achieve practical outcomes by developing a website that serves as a
valuable resource for education, engagement, and action towards the preservation and restoration of
the Musi River.

1.4 Significance, Scope and Definitions
Significance:

The research conducted in this thesis holds significant importance in several aspects. Firstly, it
addresses the urgent problem of pollution in the Musi River, a vital water body in Hyderabad. By
raising awareness about the river's pollution issues, the study aims to mobilize public support and
engagement towards its restoration. The practical outcomes of the research, such as the development
of a dedicated website and the utilization of 10T devices for real-time pollution data collection,
contribute to the effective management and conservation of the Musi River.
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Secondly, this study contributes to the existing literature by filling a gap in knowledge
regarding the Musi River. While there have been previous studies on the pollution of rivers and
water bodies in general, there is limited specific research focused on the Musi River. This thesis aims
to address this gap by providing a comprehensive exploration of the river's history, pollution levels,
restoration strategies, and community engagement. By doing so, it adds valuable insights and
practical solutions to the existing body of knowledge on river conservation and restoration.

Scope and Delimitations:

The scope of this study primarily focuses on the Musi River and its pollution issues within the
context of Hyderabad, India. The research encompasses the historical significance of the river, the
current state of pollution, and potential strategies for its restoration. The development of a dedicated
website, with specific sections such as pollution data from loT devices, eco-friendly products,
volunteer opportunities, and donation avenues, is within the scope of this study.

However, it is important to acknowledge the delimitations of this research. While the website's
content and features aim to address the broader concerns of pollution and restoration, the study does
not encompass the implementation of restoration projects or policy changes. It focuses more on
creating awareness, providing information, and facilitating public engagement rather than directly
implementing on-ground initiatives. The study's geographical scope is limited to the Musi River and
its immediate vicinity in Hyderabad.

Definition:

1. Musi River: The Musi River is a major water body located in Hyderabad, India, flowing through
the city and serving as an important source of water for various purposes, including irrigation,
transportation, and domestic use.

2. Pollution: Pollution refers to the introduction of harmful substances or contaminants into the Musi
River, resulting in a degradation of water quality and adverse effects on the river ecosystem and
the health of organisms that depend on it.

3. 10T Devices: 0T devices, short for Internet of Things devices, are physical devices embedded
with sensors, software, and connectivity capabilities that enable them to collect and transmit data
over the internet. In the context of this thesis, 0T devices are specifically utilized to gather real-
time data on water quality parameters, such as temperature, pH levels, dissolved oxygen, and
pollutant concentrations in the Musi River.

4. Restoration: Restoration, in the context of this thesis, refers to the process of rehabilitating and
improving the ecological health and integrity of the Musi River. It involves implementing
measures to reduce pollution, restore natural habitats, and promote sustainable management
practices, with the goal of returning the river to a healthier and more sustainable state.

1.5 Thesis Outline

Outline the chapters for the remainder of your thesis.
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Chapter 2: Literature Review

2.1 Introduction

Fig 2.1 Musi River

The Musi River, located in the vibrant city of Hyderabad, India, holds immense importance
and serves as a lifeline for the region. Its historical, cultural, and economic significance has shaped
the city's identity and influenced the lives of its residents for centuries. As a vital water body, the
Musi River has been an integral part of Hyderabad's growth and development, contributing to
agricultural activities, water supply, and transportation.

The river's rich history dates back to the Qutb Shahi and Asaf Jahi eras, where it played a
pivotal role in the establishment and prosperity of the city. Over time, however, the Musi River has
faced numerous challenges, including rapid urbanization, industrialization, and population growth,
leading to pollution and degradation of its water quality.

The degradation of the Musi River has raised concerns about its ecological balance and the
well-being of the communities that rely on it. Consequently, there has been a growing focus on
conservation efforts and restoration projects aimed at revitalizing the river's health and restoring its
pristine glory.

2.2 The ancient myth of River Muchukunda

Hyderabad, also known as Bhagyanagar, is not just 400 years old; it has a much older history
dating back thousands of years. According to ancient texts and Puranic lore, its habitation can be
traced back to Treta Yuga, even before the time of Bhagwan Sri Rama. While the popular belief
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attributes its construction to the Golconda Nawabs and a courtesan's love story, recent research and
the Supreme Court's verdict on Ayodhya have opened the way for scholars to validate the
authenticity of the ancient Bhagyanagar. The city's growth occurred along the banks of the river
Musi, which was originally known as Muchukunda, a tributary of the river Krishna, one of the Sapta-
Sindhus of Bharata.

According to the Srimad Bhagavatha Purana, Muchukunda, the son of King Mandhata from the
Ikshvaku dynasty, played a significant role in defeating the Asuras with the help of Indra, the King
of the Devas. In gratitude, Indra offered Muchukunda a boon of his choice. Muchukunda, exhausted
from the battle, asked for a peaceful sleep. Indra granted his wish, stating that anyone disturbing his
sleep would be incinerated by a mere glance from Muchukunda. Seeking tranquility, Muchukunda
found a cave in the present-day Ananthagiri hills near Hyderabad and rested there. The river flowing
from the Ananthagiri hills came to be known as Muchukunda River and passes through present-day
Bhagyanagar (Hyderabad).

In the Dwapara Yuga, a Brahmin named Gargya faced humiliation from the Yadavas and
sought revenge by performing rigorous penance to have a powerful son who could punish them. He
eventually gave away his son, Kalayavana, to the king of Yavana. Kalayavana grew into a
formidable warrior with a sole purpose of destroying the Yadavas. In pursuit of Bhagwan Sri
Krishna, he attacked Dwaraka, but Krishna chose to lead him away from the city to protect its
innocent civilians.

Krishna guided Kalayavana into a dark cave where King Muchukunda was sleeping. Mistaking
Muchukunda for Krishna, Kalayavana kicked him, awakening the ancient king. Enraged,
Muchukunda's fiery gaze incinerated Kalayavana to ashes. After this event, Muchukunda realized
that the Kali Yuga had arrived, as people were much shorter in stature compared to earlier times.
Understanding the changing era, Muchukunda decided to embark on his penance on Mount
Gandhamadana. Meanwhile, Krishna thwarted Kalayavana's soldiers and emerged victorious.

Sri Krishna bestowed a special blessing upon the river Muchukunda, making it a perennial
tributary to the Jeevanadi, Krishna, throughout the Kaliyuga. He also blessed the Tapovana land of
Muchukunda, declaring it eternally sacred and dear to him. Sri Krishna promised that whenever he
felt weary, he would seek solace and rest in this blessed place. Devotees believe that Sri
Venkateswara, during his journey from Tirumala Tirupathi to Kolhapur Mahalakshmi temple, pauses
in this region due to the divine boon he granted to his devoted follower, Muchukunda.

2.3 Tales of Musi: Unveiling the River's Historical Significance and Urban Ecology

The Musi River, a cherished water body in Hyderabad, India, boasts a rich tapestry of
historical tales and contributions to the city's development. Over the centuries, the river has played
multifaceted roles, nurturing agriculture, facilitating trade, providing water for irrigation, and
contributing to the city's recreational spaces. This section explores the diverse tales of Musi,
shedding light on its past glory and the challenges it faces today.

Agriculture & Irrigation: In the dry seasons, the fertile river bed of Musi was skilfully utilized for
agriculture, emerging as a vital hub for seasonal crop production. The river's water played a crucial
role in irrigation, nurturing crops and sustaining livelihoods for the local communities.
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Tanks and Canals: Water bodies, including tanks and canals, were thoughtfully constructed across
the city, drawing water from the Musi River. These reservoirs served as essential storage units for
irrigation, drinking water, and groundwater recharge. They formed an inseparable part of the urban
ecology, ensuring sustainable water management.

Important Buildings: The riverfront between Purana Pul stretch to Chaderghat bridge boasts an
array of 35 heritage structures. Among them stand important buildings such as museums and
institutions, representing the historical and cultural significance of the Musi River's surroundings.

Trade: The iconic Purana Pul bridge, built during the Qutab Shahi period in 1578 AD, holds a
storied history as the first bridge of its time. Over the years, it evolved into a bustling trading ground.
Today, it remains a space bustling with hawker's markets, representing the continuity of trade
activities along the riverfront.

Recreational Places: Musi River thoughtfully provided planned recreational spots, including
gardens and orchards, along its edges throughout the city, particularly near the Purana Pul area.
These serene spaces offered solace and respite to the city's inhabitants.

Sewage and Trash: Sadly, the current state of the riverfront presents a contrasting picture.
Unplanned development, untreated sewage water flowing into the river, disrupted habitats, and
diminishing ecological resources have resulted in impermeable river edges. The river's ecological
balance and the harmony it once brought to the city are at risk.

Fig 2.2 Evaluation of Musi

2.4 Visit to Musi River Front Development Corporation Ltd

Fig 2.3 Musi River Front Department

During the course of this project on raising awareness about the Musi River and its
significance, | had the opportunity to visit the Musi River Front Development Corporation Ltd
(MRDCL), a crucial organization responsible for the development and conservation of the Musi
Riverfront in Hyderabad, India. The visit aimed to gain valuable insights into the ongoing efforts,
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initiatives, and challenges faced by MRDCL in preserving and restoring the ecological balance of the
Musi River.
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Fig 2.4 MRDCL and Me

The Musi Riverfront Development Corporation Limited (MRDCL) is a significant initiative
undertaken by the Government of Telangana as a Special Purpose Vehicle (SPV) to address the
pollution issues plaguing the Musi River and to spearhead the comprehensive development of the
riverfront. Established vide G.O. Ms. NO.90 MA&UD (I1) Dept. Dt.25.03.2017, MRDCL plays a
pivotal role in mitigating pollution, promoting environmental conservation, and transforming the
Musi River into a vibrant and sustainable resource for the city of Hyderabad.

2.4.1 Musi River Front Development Corporation Ltd: Key Projects and Achievements

The Musi River Front Development Corporation Ltd (MRFDC) has undertaken several
significant projects aimed at revitalizing the Musi River, addressing pollution issues, and promoting
environmental conservation. Here is a detailed overview of some of the key projects and
achievements accomplished by MRFDC:

1. Before and After Removal of Shrubs and Bushes at Muslim Jung Bridge and Salarjung
Bridge: MRFDC initiated a proactive step to enhance the aesthetics and ecological health of the
Musi River by removing shrubs and bushes that had overgrown near Muslim Jung Bridge and
Salarjung Bridge. Before the removal, these areas were susceptible to pollution and restricted
water flow. After the clearance, the improved visibility and unobstructed flow contributed to a
cleaner riverfront and better water circulation.
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Fig 2.5 Muslim Jung Bridge and Salarjung Bridge

2. Musi River Cleaning Before and After: In an effort to combat pollution, MRFDC conducted
extensive cleaning operations along the banks of the Musi River. Before the cleaning drive, the
riverbanks were cluttered with waste and debris, contributing to environmental degradation.
However, after the cleanup, the riverbanks appeared significantly cleaner and more inviting,
emphasizing the importance of proper waste management and river conservation.

3. Removal of Shrubs and Bushes at MGBS for Free Flow: MGBS (Mahatma Gandhi Bus
Station) is a vital location along the Musi River, and the presence of overgrown shrubs and bushes
hindered water flow. MRFDC executed a targeted removal of vegetation at MGBS to enable free
flow of water and reduce the risk of water stagnation. The initiative enhanced the river's water
quality and helped mitigate flood-related concerns.

4. Debris Removal under Moosarambagh Bridge: Before and After: Moosarambagh Bridge had
accumulated debris, silt, and light jungle growth under its structure, posing a potential hazard to
the river's ecosystem. MRFDC successfully cleared the area before and after the removal,
ensuring unobstructed water flow and minimizing risks of pollution and flooding.

Fig 2.6 Moosarambagh Bridge

5. Debris Clearance from Vents of All Bridges Across Musi River: In a mission-mode operation,
MRFDC cleared debris from the vents of all bridges spanning the Musi River. The strategic
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clearance aimed to facilitate smooth water passage and prevent stagnation. Additionally, the
riverbanks adjacent to the bridges were also cleared, contributing to a healthier river ecosystem.

Fig 2.7 Debris Clearance

6. Intensive Fogging and Anti-Larval Spraying Operations: To address concerns related to
waterborne diseases and insect-borne illnesses, MRFDC initiated intensive fogging and anti-larval
spraying operations along the Musi River. This proactive approach targeted areas prone to
mosquito breeding, ensuring a safer and healthier environment for residents and visitors.

Fig 2.8 Intensive Fogging

7. Fogging Operations on the Bank of Musi by Honorable Chairman Sri Sudheer Reddy: In a
significant demonstration of commitment, Honorable Chairman Sri Sudheer Reddy personally
participated in fogging operations on the bank of the Musi River. Joined by Sri Vishwajeet IPS
and CE Mohan Naik, the initiative highlighted the leadership's dedication to public health and
environmental welfare.
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Fig 2.9 Fogging Operation

8. Fogging Operations by MRDCL Team: MRFDC's dedicated team from the Musi Riverfront
Development Corporation Ltd (MRDCL) diligently carried out fogging operations on the
riverbank, implementing preventive measures against vector-borne diseases.

These projects and achievements signify MRFDC's unwavering commitment to rejuvenate the
Musi River and create a sustainable environment for the city of Hyderabad. Through proactive
measures, community engagement, and the integration of advanced technologies, MRFDC continues
to make strides in its mission to restore the Musi River to its former glory. The combined efforts of
the corporation and its stakeholders contribute to preserving the river's ecological balance and
securing a better future for generations to come.
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Fig 2.10 Musi Map

Scale of the Project: Revitalizing the Musi River

The ambitious project for the revitalization of the Musi River is envisioned over three scales
and distinct timelines, each with its unique focus and objectives. The project aims to transform the
river corridor of 57.5 kilometers, encompassing historical precincts, urban landscapes, and natural
habitats, into a sustainable and vibrant ecosystem that benefits both the communities and the
environment.

Launch: The Launch phase is a time-bound six-month project that commences from the finalization
of designs. Its primary goal is to revitalize a 3-kilometer stretch of the Musi riverfront situated in the
heart of the city's historic precincts. This initial phase serves as a tangible and impactful
demonstration of the project's potential and lays the foundation for the larger transformation of the
river corridor.
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Landmark: The Landmark phase focuses on a two-year transformation plan for the river corridor,
spanning a vast stretch of 54.5 kilometers. This comprehensive concept plan involves the
revitalization and redevelopment of various areas along the river, incorporating urban planning, eco-
friendly practices, recreational spaces, and cultural heritage preservation. The Landmark phase seeks
to create iconic developments that will serve as benchmarks for sustainable riverfront design and
revitalization projects.

Legacy: The Legacy phase extends beyond the Landmark phase and encompasses strategies for
sustaining and protecting the river, the communities residing along its banks, and the environment as
a whole. It emphasizes long-term conservation, preservation of cultural and natural heritage, and the
continuous involvement of stakeholders and communities in the stewardship of the river corridor.
The Legacy phase aims to establish a lasting legacy of environmental responsibility, ensuring that
the revitalized Musi River remains a thriving and vibrant ecosystem for generations to come.

2.5 Visit to Government of Telangana Irrigation & CAD Department: Musi Project

Office of the Executive Engineer
1.B. Division, Red Hills, Hyderabad 500004.
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2.11 Government of Telangana Irrigation & CAD Department

During the course of my research and visits, | had the privilege of visiting the Government of
Telangana's Irrigation & Command Area Development (CAD) Department to gather information
about the Musi Project. The Musi Project is a significant water management initiative aimed at
harnessing the waters of the Musi River to meet various irrigation and agricultural needs in the
region.

GOVERNMENT 0F TELANGANM & CAD DEPARTHENT

2 the Executive Engineer
B D|V|smn, Red Hills, Hyderabad 500004,
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Fig 2.12 ICADD and Me
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The Irrigation & CAD Department (ICADD) of Telangana State plays a pivotal role in
harnessing and utilizing water resources for various sectors, including agriculture, industry, and
drinking water supply. With a primary focus on creating irrigation potential, ICADD aims to enhance
agriculture productivity, water use efficiency, and overall development in the state.

Objectives:

1. Irrigation Potential Creation: ICADD's main objective is to create irrigation potential in
drought-prone and upland areas. By developing irrigation projects, the department aims to provide
a reliable water supply for agricultural activities, increasing crop yields and improving rural
livelihoods.

2. Existing Projects Upkeep: In addition to developing new projects, ICADD is responsible for
maintaining and modernizing existing irrigation projects. By ensuring proper upkeep and
modernization, the department aims to enhance the efficiency and effectiveness of these projects.

Classification of Irrigation Projects: ICADD classifies irrigation projects based on the irrigated
ayacut (cultivated area) under the projects. The projects are categorized as follows:

1. Major Irrigation Projects: These projects have an irrigated ayacut of above 25,000 acres
(10,000 hectares). There are 28 major irrigation projects under ICADD.

2. Medium Irrigation Projects: This category includes projects with an irrigated ayacut ranging
from above 5,000 acres (2,000 hectares) to 25,000 acres (10,000 hectares). ICADD oversees 39
medium irrigation projects.

3. Minor Irrigation Projects: These projects have an irrigated ayacut of up to 5,000 acres (2,000
hectares). ICADD manages a significant number of 46,531 minor irrigation projects.

Additional Responsibilities: Apart from irrigation project management, ICADD is also responsible
for the following:

1. Command Area Development (CAD) Works: The department oversees CAD works to improve
the irrigation command area's overall development, including land leveling, soil conservation, and
water management practices.

2. Flood Control Works: ICADD implements flood control measures to mitigate flood-related
damages and protect the population residing in flood-prone areas.

Funding and Support: To accelerate the completion of ongoing projects and modernize existing
ones, ICADD secures financial assistance from various sources, including:

e Rural Infrastructure Development Fund (RIDF): Financial assistance is obtained from
NABARD's RIDF to support rural infrastructure development, including irrigation projects.

e Japan International Cooperation Agency (JICA): JICA provides cooperation and financial
support to implement various development projects in Telangana, including irrigation initiatives.

e Accelerated Irrigation Benefit Programme (AIBP): The Government of India's AIBP scheme
provides financial assistance to expedite the completion of irrigation projects.
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o World Bank Assistance: ICADD also receives support from the World Bank to fund irrigation
and water management projects.

2.5.1 Musi Project: Details of the Project and Modernization

Fig 2.13 Musi Project

Preamble: The Musi Project was constructed across the Musi River near Solipet Village in
Nalgonda District. The project commenced in June 1954 and was completed in February 1963. The
Musi River is a major tributary of the Krishna River and originates in the Ananthagiri hills near
Vikarabad, Rangareddy district, at an altitude of 4660m.

Location: The reservoir of the Musi Project was constructed across the Musi River, which originates
from the Ananthagiri hills in Rangareddy District. The river flows a length of 240 kilometers and
joins the Krishna River at Nalgonda District near Vazirabad at an altitude of +61 meters. The dam is
located approximately 10 kilometers upstream of the Tekumatla bridge, which is on National
Highway No. 9 from Hyderabad to Machilipatnam.

Musi Project Modernization: The Musi Project, initially designed to irrigate an ayacut (cultivated
area) of 41,000 acres with a water capacity of 4.60 Thousand Million Cubic Feet (TMC), was
subsequently changed to irrigate 30,000 acres from Kharif (wet season) to Rabi (dry season) since
1973. The project covers an area of 41 villages in 6 Mandals of Suryapet and Nalgonda.

Left and Right Canals: Under the Musi Project, the left canal irrigates 15,230 acres in 22 villages
of 3 Mandals in Suryapet Constituency, while the right canal irrigates 14,770 acres in 19 villages of
Nakrekal, Nalgonda, and Miryalaguda Constituency. Before the formation of Telangana State, an
expenditure of 3.41 Crores was incurred over a span of 70 years before 2014.

Modernization Efforts After Formation of Telangana State: After the formation of Telangana
State, significant modernization efforts were undertaken to repair and replace damaged
infrastructure. As part of the modernization plan, the following works were proposed:
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1. Earth Work Excavation: The canals were silted in many stretches, and provisions were made in
the estimate for excavation and providing lining.

2. 75mm Thick Lining with M-15 Concrete: A 75mm thick lining with M-15 concrete was
provided in areas where no lining was present.

3. Lining with RR Masonry: In stretches where the lining with RR (Random Rubble) masonry was
disturbed, new RR stones were used to reline 40% of the canals.

4. Banking Improvement: The existing banking was improved to ensure proper functioning up to
the Top Bank Level (TBL).

5. Re-Construction of SLR Bridges: 11 sluice-level-regulator (SLR) bridges were proposed for
reconstruction to enhance functionality.

6. Re-Construction of OT Sluices: 67 outlet (OT) sluices were proposed for reconstruction to
improve water flow and control.

The modernization of the Musi Project is a comprehensive effort aimed at optimizing water
management, enhancing irrigation potential, and improving the overall efficiency of the canal
system. With these proposed works, the Musi Project will be better equipped to meet the agricultural
and water needs of the region, contributing to the socio-economic development of the surrounding
communities.

Fig 2.14 Musi Project Blueprint
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2.6 Musi River Pollution and Water Quality Analysis

The New Indian Express: Despite restoration bid, pollution in Musi worsens || Published: 09th June
2023 06:49 AM || By Niharika Saila

Fig 2.15 Pollution in Musi River

This section provides an overview of the Musi River's pollution problem, highlighting the
sources and types of pollutants affecting its water quality. It includes a brief history of pollution in
the river and the environmental consequences faced by aquatic life and surrounding ecosystems.

Fig 2.16 Musi River Pollution

The Musi River, a significant water body with historical and cultural importance in Hyderabad,
continues to face severe pollution challenges despite the implementation of a restoration action plan.
Data collected by the Telangana State Pollution Control Board (TSPCB) indicates elevated levels of
Biochemical Oxygen Demand (BOD), a crucial water quality indicator.

BOD Levels and Impact on Aquatic Life: In February of the current year, BOD levels were
recorded at 15.0 mg/L at Nagole and 14.0 mg/L at the Moosarambagh bridge, exceeding the
recommended range of 2 to 8 mg/L for moderately polluted rivers. These high BOD levels indicate a
rapid depletion of oxygen in the river, posing a significant threat to aquatic life. The lack of oxygen
in the water negatively impacts aquatic organisms, leading to stress, suffocation, and even death.

Other Water Quality Indicators: The water quality analysis also revealed elevated levels of
various other important indicators in the river, such as dissolved oxygen concentrations, pH, free
ammonia, boron, and sodium adsorption ratio. These factors collectively indicate the deteriorating
condition of the river ecosystem.
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Pollution Sources and Impact: Lubna Sarwath, an activist, filed a petition in the High Court
seeking orders for the restoration of the Musi River. She attributed much of the pollution to industrial
and chemical waste, as well as encroachments in Hyderabad. The impact of pollution extends beyond
the city's boundaries, as the river is diverted for irrigation channels outside the city, allowing
pollutants to enter the food chain.

Efforts and Challenges in Restoration: Though an action plan and the Musi River Front
Development Corporation were established for river rejuvenation, concrete measures for its
conservation have not been effectively implemented. The pollution continues to worsen in both the
north and south basins, posing a significant challenge for restoration efforts.

The water quality analysis highlights the alarming pollution levels in the Musi River, with
elevated BOD levels and other water quality indicators indicating severe environmental stress. The
findings emphasize the urgency of implementing effective measures for pollution control and river
restoration. Addressing industrial waste, chemical runoff, and encroachments in the city is crucial to
safeguarding the river's ecological balance and protecting the health of the aquatic ecosystem.
Concerted efforts, along with community participation and proactive measures, are essential to
preserving the Musi River's cultural significance and ensuring a sustainable future for this vital water
body.

2.7 Research on Volunteering and Communities: Eco-Club VBIT

Fig 2.17 Team Eco Club VBIT

Eco-Club VBIT is a green initiative led by the students of Vignana Bharathi Institute of
Technology, Hyderabad. The club's primary focus is to create awareness about environmental
conservation and promote sustainable practices to nurture and protect Mother Earth. By adopting the
motto "It's time to pay back mother earth,” the students of VBIT have taken up the challenge to
contribute actively to the preservation and greening of the environment.

Importance of Volunteering and Community Engagement:

Volunteering and community engagement play a vital role in achieving the goals set forth by
Eco-Club VBIT. Here's how they contribute to the success of environmental initiatives:
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1. Hands-On Involvement: Volunteering provides an opportunity for students and community
members to actively participate in environmental conservation efforts. By getting their hands dirty
and working on practical projects, volunteers develop a deeper connection to nature and a sense of
responsibility towards the environment.

2. Spreading Awareness: Community engagement activities allow Eco-Club VBIT to spread
awareness about environmental issues and good environmental practices. Through workshops,
awareness campaigns, and outreach programs, the club can educate a broader audience about the
importance of environmental conservation.

3. Strengthening Collaboration: Engaging the community fosters collaboration among individuals,
groups, and organizations with shared environmental goals. By working together, Eco-Club VBIT
can leverage diverse skills and resources to implement more significant and impactful projects.

4. Promoting Sustainable Living: Volunteering and community engagement activities not only
focus on conservation efforts but also emphasize sustainable living practices. By encouraging the
adoption of eco-friendly habits, the club aims to create a positive ripple effect within the
community.

5. Collective Responsibility: Eco-Club VBIT's initiatives remind the community of their collective
responsibility towards the future of the human habitat. By involving people directly in
environmental projects, the club encourages a sense of ownership and responsibility for their
surroundings.

Eco-Club VBIT's commitment to environmental conservation and community engagement
reflects a remarkable initiative by the students to create positive change. Through volunteering and
community involvement, the club strives to create a greener and more sustainable future. By
fostering sensitivity towards the environment and inspiring philanthropy, Eco-Club VBIT sets an
excellent example for others to follow in their efforts to protect and nurture Mother Earth. The
impact of their projects and initiatives will not only benefit the immediate surroundings but also
contribute to a broader movement of environmental consciousness and action.

2.8 Research on Website Design:

Effective website design plays a crucial role in the success of the Musi River website. The
design should focus on the following aspects:

User-Friendly Interface: The website should have a simple and intuitive interface, making it easy
for users to navigate and find information about the Musi River, its history, pollution issues, and
conservation efforts.

Visual Appeal: A visually appealing design with high-quality images and graphics will capture
visitors' attention and encourage them to explore the website further.

Mobile Responsiveness: Given that the website will be accessed through a Raspberry Pi kiosk, it is
essential to ensure that the design is mobile-responsive, adapting to various screen sizes and
resolutions.
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Clear Information Hierarchy: Organize content into clear sections and subheadings to help users
easily find the information they are looking for. Implement a user-friendly menu for smooth
navigation.

Real-Time Data Display: The "Pollution Data from IoT Devices" section should effectively present
real-time data collected from 10T devices along the river to create awareness about pollution levels.

Engaging Multimedia: Utilize videos, interactive elements, and infographics to make the website
engaging and informative.

Emphasize Call-to-Action: Encourage visitors to participate actively by promoting volunteer
opportunities, eco-friendly practices, and donation options.

Performance Optimization: Ensure the website loads quickly and efficiently, even on low-resource
devices like Raspberry Pi.

Accessibility: Make the website accessible to all users, including those with disabilities, by adhering
to web accessibility guidelines.

Seurity Measures: Implement robust security measures to protect user data and prevent
unauthorized access to the website.

By incorporating these elements into the website design, it can effectively raise awareness
about the Musi River, engage visitors, and promote conservation efforts for this culturally significant
water body.

2.9 Research on Kiosk Mode Using Raspberry Pi

Fig 2.18 Kiosk Mode

Kiosk mode is a specialized display mode that allows a computer or device to run a single
application or website in full-screen mode, without any access to the underlying operating system or
other applications. In the context of the Musi River website project, using Raspberry Pi in kiosk
mode provides an ideal solution for displaying the website content to visitors at the river bank
without the need for a traditional desktop environment. This section explores the details of
implementing kiosk mode using Raspberry Pi for the website.

Benefits of Kiosk Mode: Using Raspberry Pi in kiosk mode offers several advantages for the Musi
River website:
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1. Simplified Interface: Kiosk mode provides a clean and focused interface that allows visitors to
interact with the website's content seamlessly, without distractions from other system elements.

2. Easy Access: With kiosk mode, visitors do not need to navigate through a desktop environment
or interact with any other applications. The website launches automatically in full-screen mode,
ensuring easy access to the desired information.

3. Consistent Experience: Kiosk mode ensures that all visitors view the same content and interface,
providing a consistent and uniform user experience.

4. Lower Resource Consumption: Raspberry Pi is a low-cost, energy-efficient device. By running
the website in kiosk mode, unnecessary resources are minimized, making it suitable for
continuous use in a public setting like the Musi River bank.

Implementing Kiosk Mode Using Raspberry Pi:
The implementation of kiosk mode using Raspberry Pi involves the following steps:

1. Raspberry Pi Setup: Start by setting up the Raspberry Pi with the necessary hardware
components, including the Raspberry Pi 4 board, LCD touch display, power supply, micro SD
card, card reader, USB keyboard, USB mouse, and camera module.

2. Operating System Installation: Install a suitable operating system on the Raspberry Pi. Raspbian
OS, which is optimized for Raspberry Pi, is commonly used for this purpose.

3. Autostart Configuration: Configure the operating system to automatically launch a web browser
and the Musi River website upon booting up the Raspberry Pi.

4. Fullscreen Webpage: Ensure that the web browser opens the website in full-screen mode to
eliminate distractions and provide an immersive user experience.

5. Disable Keyboard and Mouse: Optionally, you can disable the keyboard and mouse input to
prevent visitors from interacting with other elements outside of the website.

6. Automatic Updates: Set up automatic updates for the website's content to ensure real-time data
and information are displayed to the visitors.

7. Testing and Calibration: Thoroughly test the Raspberry Pi setup and calibrate the touch display
for seamless user interactions.

Implementing kiosk mode using Raspberry Pi for the Musi River website enhances the user
experience and provides easy access to valuable information about the river's history, pollution
issues, and conservation efforts. With a simplified and focused interface, visitors at the Musi River
bank can engage with the website's content effortlessly, promoting awareness and participation in
environmental conservation efforts. The efficient and cost-effective nature of Raspberry Pi makes it
an ideal choice for creating an interactive platform that educates, engages, and empowers individuals
to take action in preserving and restoring the Musi River ecosystem.

The literature survey conducted for the Musi River restoration website project provided
valuable insights into the significance of the river, its rich history, and the urgent need to address
pollution issues. Extensive research on website design principles helped in crafting an engaging,
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user-friendly platform that would serve as an educational tool to raise awareness about the Musi
River's past and present condition.

Through the website's various sections, including "History of Musi River," "Pollution Data
from loT Devices," "Team," "Eco-Friendly Products,” "Volunteer Opportunities,” and "Donations,"
visitors can access comprehensive information, real-time pollution data, and opportunities to actively
contribute to conservation efforts.

Furthermore, the incorporation of a Raspberry Pi device in kiosk mode strategically installed at
the Musi River bank ensures easy access for visitors, enhancing engagement with the website's
content. The integration of 10T devices allows real-time pollution data to be showcased, highlighting
the critical environmental challenges and fostering a sense of urgency for action.

The research on hardware components and implementation facilitated the seamless setup of the
Raspberry Pi and touch screen, providing users with an interactive experience to explore the Musi
River's history and restoration initiatives.

Additionally, the survey of Musi Riverfront Development Corporation Ltd's work showcased
the ongoing efforts towards riverfront restoration, providing essential context to the website's
content.

In conclusion, the literature survey served as a foundational pillar for the project, guiding the
website's design, content, and overall implementation. The website, developed with a strong focus on
user engagement, environmental awareness, and volunteer involvement, seeks to inspire individuals
to play an active role in preserving and restoring the ecological balance of the Musi River. Through
collective efforts and community engagement, the website aspires to create a positive impact on the
river's health, ensuring a sustainable future for this vital water body and its surrounding
communities.

a sy
AISA '{-E'Ei NAMAMI

NationalInstitute of Urban Affairs =575 ym}g{.f

Page 31



Sponsored Thesis Project Competition on “RE-IMAGINING URBAN RIVERS” (Season- 3)
Extricate profanation of the River Muchukunda and save our relic Muchukunda River

Chapter 3: Hardware Components

The successful implementation of the Musi River website relies on a carefully selected set of
hardware components. Each of these components plays a crucial role in creating an immersive and
interactive experience for visitors at the riverbank. The central unit of the setup is the Raspberry Pi 4
board, which acts as the brain of the system, processing user requests and serving the website
content. The visual aspect is enriched by the LCD touch display, allowing users to navigate the
website seamlessly through touch interactions. To ensure uninterrupted operation, a dedicated
Raspberry Pi power supply provides stable and reliable power to the setup. The micro SD card with a
capacity of 32 GB serves as the primary storage medium, holding the operating system and website
files. A card reader facilitates easy transfer of data to the micro SD card during initial setup.

For user interactions, making the setup accessible and user-friendly during configuration.
Additionally, the Raspberry Pi 8 MP camera module v2, along with its cable, captures captivating
images of the Musi River and its surroundings, offering visitors an immersive visual experience.
Finally, mounting hardware securely fixes all components in place, ensuring stability and durability.

Through the harmonious integration of these hardware components, the Musi River website on
the Raspberry Pi delivers an educational platform that effectively raises awareness about the river's
history, pollution issues, and the importance of ecological restoration. Positioned strategically at the
Musi River bank, this interactive kiosk provides easy access to valuable information, fostering
engagement, and empowering individuals to actively participate in preserving the river's ecosystem
for a sustainable future.

3.1 Raspberry Pi 3 Board:

Fig 3.1 Raspberry Pi 3 Board

The hardware components section of this thesis report aims to provide an in-depth description
of the Raspberry Pi 3 board, a popular single-board computer widely used in various applications.
This section will cover the key specifications, physical features, and functional capabilities of the
Raspberry Pi 3.

Overview of Raspberry Pi 3: The Raspberry Pi 3 is a credit card-sized single-board computer
developed by the Raspberry Pi Foundation. It is the third generation in the Raspberry Pi series and
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has gained immense popularity due to its affordability, versatility, and ease of use. The board is
designed to be used in a wide range of projects, including home automation, 10T (Internet of Things),
robotics, education, and more.

Key Specifications:

o CPU: The Raspberry Pi 3 is powered by a Broadcom BCM2837 system-on-chip (SoC). It features
a quad-core ARM Cortex-A53 processor clocked at 1.2 GHz, providing improved performance
compared to its predecessors.

e« RAM: The board is equipped with 1 GB of LPDDR2 RAM, enabling efficient multitasking and
memory-intensive applications.

o Storage: It does not have built-in storage, but it supports microSD cards for primary storage,
where the operating system and user data are stored.

o Connectivity: Raspberry Pi 3 offers built-in Wi-Fi (802.11n) and Bluetooth 4.1, allowing seamless
wireless communication with other devices.

e Video Output: The board supports HDMI output (up to 1080p resolution) and includes a
composite video port for analog displays.

e Audio: There is a 3.5mm audio jack for audio output, as well as a dedicated CSI camera port and
DSl display port for attaching a camera module and touchscreen display, respectively.

e« USB Ports: The Raspberry Pi 3 has four USB 2.0 ports, enabling connections to various
peripherals such as keyboards, mice, external hard drives, and more.

e GPIO Pins: The board features a 40-pin GP1O header, allowing users to connect various sensors,
actuators, and other external components for customized projects.

o Power Supply: The Raspberry Pi 3 requires a 5V micro USB power supply, and the typical power
consumption is around 2.5W to 4.0W.

Physical Features:

e Form Factor: The Raspberry Pi 3 comes in a credit card-sized form factor, measuring
approximately 85.6mm x 56.5mm.

« Ports and Connectors: The board features various ports and connectors, including HDMI, audio,
USB, Ethernet, GP10 header, CSI camera port, DSI display port, and microSD card slot.

o Heat Sink: Raspberry Pi 3 incorporates a heat sink to dissipate heat generated during operation,
ensuring stable performance under load.

e Onboard LEDs: There are several LEDs on the board indicating power status, SD card activity,
and network connectivity.

Functional Capabilities: The Raspberry Pi 3 can run a variety of operating systems, including
Raspbian (now known as Raspberry Pi OS), Ubuntu, and other Linux distributions. It can be used for
tasks such as web browsing, word processing, media playback, programming, and server hosting.
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3.2 LCD Touch Display:

Fig 3.2 LCD Touch Display

The LCD Touch Display is a crucial hardware component that enhances the user experience

and interactivity of the Musi River website on the Raspberry Pi. It serves as the visual interface
through which visitors can access and navigate the website's content. The combination of a high-
quality LCD screen with touch functionality makes it easy for users to interact directly with the
website, offering an intuitive and engaging experience.

Key Features of the LCD Touch Display:

1.

Screen Size and Resolution: The LCD touch display is available in various screen sizes and
resolutions. For the Musi River website, a suitable screen size is selected to ensure comfortable
viewing of website content and images.

. Touch Functionality: The touch feature enables users to interact with the website using their

fingers, eliminating the need for external input devices like keyboards or mice. It allows users to
tap, scroll, and perform other gestures to access different sections of the website.

. User Interface: The LCD touch display acts as the user interface for the website, presenting the

content in a visually appealing and user-friendly manner. Clear navigation buttons or menus
facilitate easy access to various sections of the website.

Responsive Design: The display supports responsive design, ensuring that the website adapts and
scales appropriately to fit the screen size, whether it's a small touch display or a larger monitor.

Integration with Raspberry Pi: The LCD touch display connects directly to the Raspberry Pi
board, utilizing the GPIO (General Purpose Input/Output) pins or HDMI interface for both video
output and touch input.

. Touch Drivers: The necessary touch drivers and software are installed on the Raspberry Pi to

interpret touch input accurately, allowing for seamless interaction with the website.

. Visibility and Durability: The display is designed to be viewable even under various lighting

conditions, ensuring visibility at the Musi River bank. Additionally, the display is built to
withstand environmental factors such as dust and humidity.

By incorporating an LCD Touch Display into the Musi River website setup, the project gains

an interactive and visually captivating interface. Visitors can explore the river's history, pollution
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data, and conservation efforts through direct touch interactions, enhancing their engagement and
understanding of the Musi River's significance and the need for environmental preservation. The
LCD Touch Display plays a vital role in transforming the Raspberry Pi-based setup into an
accessible and educational kiosk, promoting awareness about the river's ecology and inspiring
visitors to actively contribute to its restoration.

3.3 Raspberry Pi Power Supply:

Fig 3.3 Raspberry Pi Power Supply

The Raspberry Pi Power Supply is a critical component that provides the necessary electrical
power to the Raspberry Pi board, enabling it to function as the core of the Musi River website setup.
Since the Raspberry Pi operates as a standalone computer, it requires a stable and reliable power
source to ensure proper performance and prevent unexpected shutdowns or data loss.

Key Features of the Raspberry Pi Power Supply:

1. Voltage and Current Output: The power supply is designed to provide a consistent voltage and
current output that meets the Raspberry Pi's specifications. For the Raspberry Pi 4, the
recommended input voltage is 5V DC, and the required current capacity varies based on the
board's configuration and peripherals in use.

2. Micro USB Connector: The power supply usually comes with a micro USB connector that fits
into the Raspberry Pi's power input port. This connector ensures a secure and standard connection.

3. Safety and Protection: A good-quality power supply incorporates safety features such as
overcurrent protection, overvoltage protection, and short circuit protection. These features
safeguard both the Raspberry Pi and the power supply from potential damage due to voltage
spikes or faults.

4. Efficiency and Low Noise: An efficient power supply minimizes power loss and heat generation,
ensuring energy-efficient operation. Additionally, low noise and ripple levels in the power supply
contribute to stable and clean power delivery to the Raspberry Pi.

5. Compatibility: The power supply is specifically designed for use with the Raspberry Pi, ensuring
compatibility with the board's power requirements and reducing the risk of damage due to
incorrect voltage or current levels.
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6. Certifications: Look for power supplies that have relevant certifications, such as CE, FCC, or
UL, which indicate that the product meets safety and quality standards.

7. Cable Length: Consider the length of the power supply cable to ensure flexibility in the setup's
positioning and ease of connection.

The Raspberry Pi Power Supply is an essential component that ensures the continuous and
reliable operation of the Musi River website setup. By providing the required electrical power to the
Raspberry Pi 4 board, the power supply enables seamless execution of the website, allowing visitors
to access information about the river's history, pollution data, and conservation efforts. It is essential
to choose a reputable and properly rated power supply to guarantee the stability and longevity of the
Raspberry Pi and the overall kiosk system at the Musi River bank.

3.4 Micro SD Card (32 GB):

Fig 3.4 Micro SD Card (32 GB)

The Micro SD Card is a crucial storage medium used in the Musi River website setup on the
Raspberry Pi. It serves as the primary storage for the operating system, website files, and other data
required for the proper functioning of the Raspberry Pi and the interactive kiosk.

Key Features of the Micro SD Card (32 GB):

1. Storage Capacity: The 32 GB capacity of the Micro SD Card provides ample space to store the
necessary software components, including the operating system, web server, website files,
databases, and other configurations.

2. Read and Write Speeds: The read and write speeds of the Micro SD Card impact the overall
performance of the Raspberry Pi. Faster read and write speeds facilitate quicker boot times and
smooth operation of the website.

3. Class Rating: Micro SD Cards are usually categorized by class ratings (e.g., Class 10, UHS-I,
UHS-II). Class 10 cards or higher are recommended for better data transfer speeds, especially
when handling multimedia files.

4. Compatibility: The Micro SD Card must be compatible with the Raspberry Pi model being used.
Most modern Raspberry Pi boards support Micro SDHC (High Capacity) or Micro SDXC
(Extended Capacity) cards.

5. Reliability: Choosing a reputable brand and high-quality Micro SD Card enhances its reliability
and durability, minimizing the risk of data corruption or failure.
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6. Operating System Image: The Micro SD Card should be flashed with the appropriate operating
system image, such as Raspberry Pi OS (formerly Raspbian), for the Raspberry Pi to boot
successfully.

7. Storage Management: Keeping the Micro SD Card well-organized and periodically backing up
critical data helps prevent data loss and ensures the proper functioning of the Musi River website
setup.

The Micro SD Card is an integral component that allows the Raspberry Pi to operate as a
standalone computer. It stores the necessary software and website files, enabling visitors to access
the Musi River website's content and interact with it seamlessly. By providing sufficient storage
capacity and reliable data transfer rates, the Micro SD Card ensures a smooth and enjoyable user
experience at the Musi River bank, fostering awareness about the river's history, pollution, and
conservation efforts. Proper care and maintenance of the Micro SD Card are essential for the long-
term reliability and stability of the Raspberry Pi-based kiosk system.

3.5 Card Reader:

The Card Reader is a vital accessory used in conjunction with the Micro SD Card for the Musi
River website setup on the Raspberry Pi. It enables the easy transfer of data between a computer and
the Micro SD Card, allowing for initial setup and updates of the operating system and website files.

Key Features of the Card Reader:

1. Micro SD Card Compatibility: The Card Reader must be compatible with Micro SD Cards,
including Micro SDHC and Micro SDXC cards, to accommodate different storage capacities and
formats.

2. USB Interface: Most Card Readers connect to computers via a standard USB interface, making
them universally compatible with various devices.

3. Plug-and-Play: The Card Reader is typically a plug-and-play device, requiring no additional
drivers or software installations on the computer. It simplifies the process of accessing the Micro
SD Card's contents.

4. Data Transfer Speed: The Card Reader's data transfer speed can impact the time it takes to read
or write data to the Micro SD Card. Faster transfer speeds facilitate quicker flashing of the
operating system image and website files.

5. LED Indicators: Some Card Readers feature LED indicators to provide visual cues for data
transfer activities, indicating when data is being read or written to the Micro SD Card.

6. Compact and Portable: The compact and portable design of the Card Reader ensures ease of use
and convenience, making it an essential tool for setting up and maintaining the Raspberry Pi.

7. Multi-Card Support: Some Card Readers offer support for multiple types of memory cards,
allowing for use with various devices beyond the Raspberry Pi setup.

The Card Reader is an indispensable tool during the initial setup of the Musi River website on
the Raspberry Pi. It enables the user to flash the appropriate operating system image onto the Micro
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SD Card, preparing it to function as the primary storage medium for the Raspberry Pi. Additionally,
the Card Reader allows for easy updates and backups of the website files, ensuring the website
remains up-to-date and optimized for visitors at the Musi River bank. Its user-friendly and
straightforward operation streamlines the process of working with the Micro SD Card, contributing
to the overall efficiency and success of the interactive kiosk system.

3.6 Zebronics Webcam:

Fig 3.5 Zebronics Webcam

The Zebronics Zeb-Crystal Pro is a high-quality USB powered web camera designed to deliver
clear and high-resolution videos. This chapter provides a detailed description of the webcam's
specifications and features, focusing on its technical aspects and functionalities.

Interface: USB The Zebronics Zeb-Crystal Pro webcam utilizes a USB interface, making it
compatible with a wide range of devices such as laptops, desktops, and tablets. The USB connection
ensures quick and easy setup without the need for any additional drivers.

Image Sensor: CMOS The webcam is equipped with a Complementary Metal-Oxide Semiconductor
(CMOS) image sensor. CMOS sensors are known for their energy efficiency and relatively low
production cost, while still providing decent image quality for web cameras.

Lens: 3P High-Quality Lens Featuring a 3P high-quality lens, the Zeb-Crystal Pro webcam can
capture detailed and clear visuals. The lens enhances the overall image quality and ensures accurate
color reproduction, making it ideal for various applications, including teaching, presentations, and
online interviews.

Video Resolution: 640 x 480 (30 FPS) The webcam is capable of recording videos at a resolution of
640 x 480 pixels at 30 frames per second (FPS). This frame rate ensures smooth and fluid video
playback, reducing motion blur and improving the overall viewing experience.

Cable Length: 1.2 Meters The Zeb-Crystal Pro webcam comes with a USB cable that has a length of
1.2 meters. This cable length provides sufficient flexibility for connecting the webcam to the
computer while still keeping the setup organized and clutter-free.

Built-in Microphone The webcam is equipped with a built-in microphone, enabling users to
communicate during video calls or online conferences without the need for an external microphone.
This feature ensures clear audio transmission, enhancing the overall user experience.
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Night Vision The Zeb-Crystal Pro webcam is equipped with night vision capabilities, allowing
it to capture clear images and videos even in low-light conditions. This feature makes it suitable for
video conferencing and live streaming during nighttime or in dimly lit environments.

Clip-On Design for Easy Mounting The webcam comes with a convenient clip-on design,
which allows users to easily mount it on the top of a laptop screen, monitor, or any other flat surface.
This design ensures stability during use and provides a hassle-free setup process.

Manual Switch for LED The webcam features a manual switch for the LED, which can be
useful in scenarios where users prefer to disable the LED indicator during video calls or recordings.

3.7 Mounting Hardware:

Fig 3.6 Mounting Hardware

Mounting Hardware is a crucial component used to securely fix the various hardware
components of the Musi River website setup in place. It ensures stability, durability, and proper
positioning of the Raspberry Pi, LCD touch display, and camera module at the Musi River bank.

Key Features of Mounting Hardware:

1. Compatibility: The mounting hardware is designed specifically to fit the Raspberry Pi, LCD
touch display, and camera module, ensuring a perfect fit and easy installation.

2. Durable Materials: Mounting hardware is usually made of sturdy and durable materials, such as
metal or high-quality plastic, capable of withstanding environmental conditions, including
exposure to dust, moisture, and varying temperatures.

3. Screws and Fasteners: The mounting hardware typically includes screws, nuts, and other
fasteners required for securely attaching the hardware components to the mounting brackets or
frames.

4. Adjustable Angles: Some mounting hardware allows for adjustable angles, allowing users to tilt
or position the LCD touch display and camera module optimally for better viewing and capturing
angles.

5. VESA Compatibility: For LCD touch displays, VESA-compatible mounting hardware can be
used to attach the display to standard VESA mounts or brackets.
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6. Secure Enclosures: Some mounting hardware options may include secure enclosures or
protective cases for the Raspberry Pi, ensuring its safety and protection from external elements.

7. Easy Installation: Mounting hardware is designed for straightforward installation, simplifying
the setup process of the Musi River website kiosk.

The Mounting Hardware plays a vital role in creating a stable and well-organized setup for the
Musi River website at the riverbank. It ensures that the Raspberry Pi, LCD touch display, and camera
module are securely fixed in place, preventing accidental displacements or damage due to external
factors. The proper positioning of the hardware components allows visitors to interact with the
website comfortably and view the content without hindrance. The durable and robust nature of the
mounting hardware contributes to the reliability and longevity of the Raspberry Pi-based interactive
kiosk, ensuring its consistent operation and accessibility for visitors to explore the rich history,
pollution data, and conservation efforts related to the Musi River.

These hardware components work together to create a self-contained and interactive kiosk
system for the Musi River website. The Raspberry Pi serves as a low-cost and energy-efficient
solution to enable easy access to the website's content at the riverbank, fostering engagement and
raising awareness about the river's history, ecological issues, and conservation efforts.
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Chapter 4: Website Design

This chapter presents the research design and methodology employed in this study to address
the research question(s) and achieve the objectives of the thesis. The selection of the research design
and methodology is crucial as it determines the approach used to gather and analyze data, ensuring
the reliability and validity of the study's findings.

The primary objective of this research is to develop a comprehensive website dedicated to the
Musi River in Hyderabad, focusing on raising awareness, providing information, and promoting
active participation in the conservation and restoration of the river. To accomplish this, a mixed
methods research design was chosen, combining qualitative and quantitative approaches to gather
data from multiple sources and perspectives.

The research design encompasses various components, including data collection methods,
data analysis techniques, and ethical considerations. It involves collecting historical and cultural data
about the Musi River, implementing Internet of Things (IoT) devices to collect real-time pollution
data, and engaging with volunteers and the community for their inputs and involvement.

To ensure the reliability and validity of the data collected, a systematic approach was
followed in the selection and implementation of research methods. The choice of methods was based
on their suitability for addressing the research question(s) and obtaining meaningful insights into the
pollution issues, historical significance, community engagement, and restoration strategies related to
the Musi River.

The chapter will provide detailed information on the research design and methodology,
including the rationale behind the selected methods, the process of data collection, the techniques
used for data analysis, and the ethical considerations taken into account during the research process.
It will also address any limitations and potential challenges encountered during the research, along
with the strategies employed to mitigate them.

By employing a robust research design and methodology, this study aims to gather
comprehensive and reliable data that will contribute to the development of a well-informed and
impactful website dedicated to the Musi River. The next sections of this chapter will delve into the
specific details of the research design and methodology, providing insights into the data collection
and analysis process.

4.1 Website Design
Home:
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Welcome to Muchukunda River

Muchukunda River, also known as Musi River, is a significant waterway that flows through the Deccan
Plateau in Southern India. It originates in the Anantagiri Hills and flows for approximately 240 km before
joining the Krishna River. The river basin covers an area of around 6,000 sq km, and it is an important
source of water for agriculture, domestic and industrial purposes for the people living in the region.
However, the river also faces challenges such as pollution due to human activities, leading to
degradation of water quality and adverse effects on aquatic life. Efforts are being made to mitigate these
issues and protect the Muchukunda River’s ecological balance.

Read More

Fig 4.1 Home Page

o Design a visually appealing landing page featuring a stunning image of the Musi River as the hero
element.

e Place a clear and prominent navigation menu or buttons at the top of the page to direct users to
different sections of the website.

¢ Include a concise and compelling introduction or tagline that highlights the importance of the
Musi River and its restoration.

¢ Use a combination of colors that evoke a sense of nature, such as shades of blue and green.

About Us:

M U C H U K U N D A forr About us History of Muchukunda River Pollution Data Team Eco-Friendly Products Volunteer Opportunities v Login Sign Up Donations
AbOUT US / About Us
s 1 "Muchukunda Community: Working Towards a Clean

and Green Musi River"

We are the Muchukunda Community, a group of dedicated individuals who are passionate
about protecting and preserving the Musi River. Our mission is to ensure that the river
y . . remains clean and green for generations to come. We believe that everyone has a role to
. play in protecting the environment, and we are committed to doing our part. Through our
efforts, we hope to inspire others to join us in our mission and to create a cleaner,
healthier, and more sustainable future. Together, we can make a difference and ensure
that the Musi River continues to thrive for years to come.

Fig 4.2 About us Page
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o Create a dedicated section that provides background information about the website, its purpose,
and the organization or group behind it.

e Use a visually engaging layout with images or icons representing the mission and values of the
organization.

e Include a brief overview of the team's expertise and commitment to the Musi River's restoration.

e Consider incorporating testimonials or success stories to establish credibility.

History of Musi River:

MUCHUKUNDA Home About us History of Muchukunda River Pollution Data Team Eco-Friendly Products Volunteer Opportunities v Login Sign Up Donations

HiStory H >/ History

HISTORY

ot [
[ O Muchukunda River or Musi River is a tributary of the Krishna River in

o 0

the Deccan Plateau flowing through Telangana state in India.

) = Hyderabad stands on the banks of Musi river, which divides the historic
vt

old city and the new city. Himayat Sagar and Osman Sagar are dams
M l ' s I Q I V E R built on it which used to act as source of water for Hyderabad.

e
—m v~

LOCATION

@ The river was known as Nerva during Qutub Shahi period. The river
originates in Ananthagiri Hills near Vikarabad. It generally flows in
easterly direction, turning South at Chittaloor. It flows into the Krishna

River at Vadapally, near Miryalaguda in Nalgonda district.

Fig 4.3 History Page

e Design a visually rich section that explores the cultural, historical, and economic significance of
the Musi River.

e Use a combination of text, images, and possibly videos or interactive elements to present the
information.

e Consider incorporating scrollable storytelling or a timeline feature to create an immersive
experience.

e Divide the history into subsections or milestones for easy navigation and readability.
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Pollution Data from loT Devices:

MUCHUKUNDA Home About us History of Muchukunda River Pollution Data Team Eco-Friendly Products Volunteer Opportunities v Login Sign Up Donations

Water Pollution Data

Date Location | pH Level p (C)| C ivity (uS/cm) | Dissolved Oxygen (mg/L)
12/7/2015, 6:09:04 PM | 0 NaN NaN NaN NaN
12/7/2015, 6:09:25 PM ‘ 7/ NaN NaN NaN NaN
12/7/2015, 6:09:42 PM | 8 NaN NaN NaN NaN
12/7/2015, 6:10:13 PM ’ 28.00 NaN NaN NaN
12/7/2015, 6:10:29 PM 29.00 NaN NaN NaN

Our Newsletter

Stay up-to-date: Subscribe to our newsletters for more updates.

Fig 4.4 Pollution Page

e Display real-time pollution data collected from 10T devices installed along the Musi River.

e Use visually appealing charts, graphs, or interactive maps to present the data.

e Provide contextual information to help users understand the impact of pollution on the river's
ecosystem.

e Include a section that explains the loT devices' purpose, how the data is collected, and its
significance for monitoring pollution levels.

Team:

MUCHUKUNDA Home About us History of Muchukunda River Pollution Data Team Eco-Friendly Products Volunteer Opportunities v Login Sign Up Donations

Our Team / Our Team

NS

Sairam Gadem Dr. S. Sundeep Dr. S Pothalaiah

Fig 4.5 Team Page
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e Create a section that showcases the dedicated individuals or organizations working towards the
restoration of the Musi River.

e Include brief profiles or descriptions of team members, along with their roles or expertise.

e Use images or icons to represent team members, fostering a sense of connection and
personalization.

e Incorporate a call-to-action for users to reach out or connect with individual team members for
further engagement or inquiries.

Eco-Friendly Products:

MUCHUKUNDA Home About us History of Muchukunda River Pollution Data Team Eco-Friendly Products  Volunteer Opportunities v Login Sign Up Donations

Eco-Friendly Products me / Eco-Friendly Products

Our Products

Here are some of our most popular eco-friendly products:

I
| i
{ !
|
| [
! {
g | |
4 !
Reusable Water Bottle Reusable Shopping Bags Bamboo Toothbrush
Stay hydrated and reduce your carbon footprint with Reduce plastic waste by using our reusable shopping Upgrade your oral care routine with our
our stylish reusable water bottles. bags made from eco-friendly materials. biodegradable bamboo toothbrushes

Shop Now Shop Now Shop Now

Fig 4.6 Eco Friendly Products Page

e Feature a dedicated section promoting eco-friendly alternatives or products related to
environmental conservation.

e Display images, descriptions, and possibly links to websites or online stores where users can
purchase the products.

e Categorize the products based on their purpose or use, making it easy for visitors to find relevant
items.

e Consider partnering with local eco-friendly businesses or artisans to showcase their products and
support the local community.

Volunteer Opportunities:
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MUCHUKUNDA Aboutus History of Muchukunda River  Pollution Data ~ Team  Eco-Friendly Products nte Login  SignUp  Donations

. Clean Up Drive
PrOJeCtS Home / Projects

Webinars
Couurses

Projects

Se

Categories
General (25)
Lifestyle (12
Travel
Design (22)
Creative (8)

Educaion (14

Recent Posts

%I ! . :" Nihil blanditiis at in nihil autem
¥ Jan1, (

;ﬂ Quidem autem et impedit

Fig 4.7 Volunteer Opportunity Page

e Provide information about various ways individuals can get involved and contribute to
conservation efforts for the Musi River.

¢ Highlight volunteer activities such as river cleanups, awareness campaigns, and research projects.

e Use engaging visuals, such as images from past volunteer events or projects, to inspire and
motivate visitors to join.

¢ Include a call-to-action button or form for users to express their interest in volunteering, allowing
them to provide their contact details and areas of interest.

Volunteer Login and Sign Up:

M U C H U K U N D A About us History of Muchukunda River Pollution Data Team Eco-Friendly Products Volunteer Opportunities Login Sign Up Donations

Login Home / login

sairamgadem

Fig 4.8 Volunteer Login Page
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e Design a login page where registered volunteers can access additional resources, communicate
with other volunteers, or track their contributions.

MUCHUKUNDA ¢ Aboutus  History of MuchukundaRiver  PollutionData  Team  Eco-Friendly Products  Volunteer Opportunities v Login  SignUp  Donations

Sign Up Home / signup

Country

Fig 4.9 Volunteer Sign up Page

e Provide a sign-up form for new users to create an account and join the volunteer community.

¢ Include fields for personal information, areas of interest, and availability.

o Ensure the sign-up process is straightforward and secure, and consider incorporating social media
integration for easy registration.

Donations:

MUCHUKUNDA H About us History of Muchukunda River Pollution Data Team Eco-Friendly Products Volunteer Opportunities Login Sign Up Donations

Donation Home / Donation

Fig 4.10 Donations Page
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¢ Include a dedicated section where users can contribute funds to support conservation initiatives
and restoration projects for the Musi River.

o Clearly explain the purpose of the donations and how they will be utilized, providing transparency
to potential donors.

o Display different donation options, such as one-time donations or recurring contributions, and
offer multiple payment methods.

o Ultilize secure and trusted payment gateways to ensure the safety of donors' financial information.

e Incorporate progress indicators or visual representations to showcase the impact of donations and
encourage further support.

4.2 \Volunteer Dashboard

MUCHUKUNDA Aboutus History of Muchukunda River  PollutionData  Team  Eco-Friendly Products  Volunteer Opportunities Login  SignUp  Donations

Dashboard Home / Dashboard

Fig 4.11 Volunteer Dashboard

The Volunteer Dashboard is a personalized section dedicated to volunteers, allowing them to
manage their profile, access resources, and actively participate in various initiatives to restore and
conserve the Musi River.

View Profile:
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MUCHUKUNDA Aboutus  History of Muchukunda River ~ Pollution Data ~ Team  Eco-Friendly Products  Volunteer Opportunities v Login ~ SignUp  Donations

View Profile Home / View Profile

Address: 2-20-82/2

Edit Profile Change Password Logout

Fig 4.12 View Profile

Volunteers can access and review their profile information, including their name, contact
details, and volunteering history. This section offers an overview of their contributions and acts as a
record of their involvement in conservation efforts.

Edit Profile:

MUCHUKUNDA Aboutus  History of Muchukunda River ~ Pollution Data  Team  Eco-Friendly Products  Volunteer Opportunities v Login  SignUp  Donations

Edit Profile Home / Edit Profile

NAVEEN
Naveen Gadem d

India
State

Fig 4.13 Edit Profile

This feature enables volunteers to update their personal information, such as contact details or
areas of interest. Keeping their profiles up-to-date ensures effective communication and engagement
with the conservation community.

Change Password:
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Horr out us istory of Muchukunda River ollution Data eam co-Friendly Products 'olunteer Opportunities v ogin ign Up onations
MUCHUKUNDA Ab H f Muchukunda R Pollution D; T Eco-Friendly Prod Vol o] i L Sign Uy Donati

Change Password Home / Change Password

CHANGE PASSWORD
View Profile Edit Profile Logout

Fig 4.14 Change Password

Volunteers can use this option to change their account password securely. Regularly updating
passwords helps maintain account security and safeguards sensitive information.

Logout:

MUCHUKUNDA ¢ Aboutus  History of Muchukunda River  Pollution Data  Team  Eco-Friendly Products  Volunteer Opportunities ~  Login  SignUp  Donations

LOgOUt Home / Logout

Our Newsletter

Stay up-to-date: Subscribe 1o our newsletters for more updates. Subscribe

Contact Us About Sairam

Fig 4.15 Log Out

The Logout button allows volunteers to log out of their accounts when they finish their
volunteering activities. This ensures the security of their accounts and protects against unauthorized
access.

Clean Up Drive:
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The Clean Up Drive section provides information about upcoming river cleanup events or
campaigns. Volunteers can view event details, register their participation, and track their
contributions to the environmental cleanup efforts.

Webinars:

The Webinars subsection offers a schedule of educational webinars related to environmental
conservation, sustainability, and the significance of the Musi River. Volunteers can attend these
online events to enhance their knowledge and awareness.

Courses:

The Courses section provides access to online courses or training programs related to
environmental conservation and river restoration. These courses offer volunteers an opportunity to
enhance their skills and expertise in conservation efforts.

Projects:

The Projects subsection showcases ongoing and upcoming initiatives dedicated to the
restoration of the Musi River. VVolunteers can learn about different projects, their objectives, and how
they can actively participate or contribute to these initiatives.

The Volunteer Dashboard serves as a centralized platform that empowers volunteers to take an
active role in preserving the Musi River's ecosystem. By providing tools to manage their profiles,
access educational resources, and engage in various conservation activities, the dashboard enhances
the overall volunteering experience and fosters a strong conservation community

4.3 Code Used
HTML (Hypertext Markup Language):

e HTML is used for structuring the content of web pages.
e You would use HTML tags to define headings, paragraphs, images, links, forms, and other
elements on the website.

e Example:
<h1>Welcome to Musi River Website</h1>

<p>Learn about the rich history and urgent need to address pollution issues</p>
<img src="river-image.jpg" alt="Musi River">

CSS (Cascading Style Sheets):

e CSSis used for styling and layout of web pages.
e You would use CSS to define colors, fonts, spacing, backgrounds, and other visual aspects of the
website.
e Example:
h1{
color: #000;

font-size: 32px;
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}

p{
color: #333;

font-size: 16px;
}
img {
width: 100%;
max-width: 500pX;
}
JavaScript:

e JavaScript is used for adding interactivity and functionality to web pages.

e You would use JavaScript to handle user interactions, perform calculations, make AJAX requests,
and manipulate the website's content dynamically.

e Example:
function displayPollutionData() {

/I Code to fetch and display pollution data from 10T devices
}
function volunteerSignUp() {
/I Code to handle volunteer sign-up form submission and validation
}
document.getElementByld("pollution-button™).addEventListener("click", displayPollutionData);
document.getElementByld("volunteer-signup-form™).addEventListener("submit", volunteerSignUp);

Server-Side Programming (e.g., PHP):

e Server-side programming languages like PHP can be used to handle form submissions, interact
with databases, and perform server-side processing.

e You would use PHP to process form data, validate inputs, and interact with the backend for
database operations.

e Example:
<?php

if (5_SERVER["REQUEST_METHOD"] == "POST") {

$name =$_POST["name"];

$email = $_POST["email"];

/I Code to validate and store the volunteer sign-up form data in a database

}
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7>
<form method="POST" action="<?php echo $_SERVER['PHP_SELFT; ?>">
<input type="text" name="name" placeholder=""Your Name">
<input type="email" name="email" placeholder="Your Email">
<button type="submit">Sign Up</button>
</form>
Database (e.g., MySQL):

e Databases are used to store and retrieve data for the website.
e You would use SQL (Structured Query Language) statements to create tables, insert, update, and
retrieve data from the database.

e Example:
CREATE TABLE volunteers (

id INT AUTO_INCREMENT PRIMARY KEY,
name VARCHAR(100) NOT NULL,
email VARCHAR(100) NOT NULL
);
INSERT INTO volunteers (name, email) VALUES (‘John Doe', ‘john@example.com’);

SELECT * FROM volunteers;

These are just a few examples of the codes that can be used in different aspects of website
development. The actual implementation would depend on the specific technologies and frameworks
chosen for the project.
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a & %,
MUA W G B age 53



Sponsored Thesis Project Competition on “RE-IMAGINING URBAN RIVERS” (Season- 3)
Extricate profanation of the River Muchukunda and save our relic Muchukunda River

Chapter 5: Hardware Implementation

The hardware implementation for the proposed website dedicated to the Muchukunda River
will involve setting up a Raspberry Pi with an LCD touch screen to create a user-friendly digital
kiosk. This kiosk mode will allow visitors at the Muchukunda River bank to access the website's
content seamlessly without the need for a desktop environment. Here are the steps involved in the
hardware implementation:

5.1 Raspberry Pi Setup:
Acquire a Raspberry Pi and Power Supply:

o Choose the latest model of Raspberry Pi available at the time of implementation to ensure better
performance and compatibility with various accessories.

« Along with the Raspberry Pi board, obtain a suitable power supply, typically a micro USB power
adapter, to provide stable power to the device.

Download and Install the Raspberry Pi Imager application:

s
> ¢

Install Raspberry Pi 0S using

Raspberry Pi Imager 8 &
Raspberry s

Raspberry Pi

Fig 5.1 Raspberry Pi Website
1. Visit the Official Raspberry Pi Website:

e Open your web browser and navigate to the official Raspberry Pi website at
https://www.raspberrypi.org/.

2. Access the Download Page:

e On the Raspberry Pi website, locate and click on the "Downloads” link in the top menu bar.
3. Find the Raspberry Pi Imager:

« On the Downloads page, scroll down until you find the "Raspberry Pi Imager" section.

4. Choose the Correct Version:

o The Raspberry Pi Imager is available for various operating systems, including Windows, macOS,
and Linux.

e Click on the download link that corresponds to your computer's operating system (e.g., "Windows
Installer for Windows, "macOS" for macQOS, or the appropriate package for Linux).
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. Save the Installer File:

Once you click the download link, your browser will prompt you to save the installer file. Choose
a location on your computer where you want to save the file and click "Save."

. Run the Installer (Windows and macOS):

For Windows: Navigate to the location where you saved the installer file (e.g., "rpi-imager.exe™)
and double-click on it to launch the installer. Follow the on-screen instructions to install the
Raspberry Pi Imager on your computer.

For macOS: Navigate to the "Downloads™ folder or the location where you saved the installer file
(e.g., "rpi-imager.dmg"). Double-click on the file to mount the disk image. Drag the Raspberry Pi
Imager application icon to the "Applications” folder to install it.

. Install on Linux:

For Linux users, the installation process may vary depending on your distribution. Typically, you
can install the Raspberry Pi Imager using your package manager or by running commands
provided on the Raspberry Pi website.

. Verify Installation:

After the installation is complete, you should see the Raspberry Pi Imager application installed on
your computer. You can find it in the "Applications” folder (macOS) or in the Start menu
(Windows). Launch the application to confirm that it works correctly.

Choose Raspberry Pi OS Image:

W0 tpeneromn wy @ om0 € @8 St oo @ w s eme S W

Fig 5.2 Raspberry Pi OS Website

. Launch Raspberry Pi Imager:

Open the Raspberry Pi Imager application on your computer. You should see a user-friendly
interface with various options and categories.

. Choose an Operating System:
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In the Raspberry Pi Imager application, you will find a list of available operating systems for the
Raspberry Pi. This includes official Raspberry Pi OS releases and other supported operating
systems.

. Consider the Options:

Raspberry Pi OS (formerly known as Raspbian) comes in two main versions: Raspberry Pi OS
with Desktop and Raspberry Pi OS Lite (headless).

Raspberry Pi OS with Desktop: This version includes the full desktop environment with a
graphical user interface (GUI) and various pre-installed applications. It is suitable if you want to
provide a user-friendly interface for visitors to interact with the website and kiosk mode directly
on the Raspberry Pi.

Raspberry Pi OS Lite (headless): This version is a minimal installation without a desktop
environment, and it is intended for headless (no monitor) or server-based setups. It is suitable if
you plan to use the Raspberry Pi purely as a web server to display the website content in kiosk
mode without the need for direct user interaction on the Raspberry Pi itself.

. Choose Based on Project Requirements:

If your goal is to provide an interactive and user-friendly experience with the website and kiosk
mode, select "Raspberry Pi OS with Desktop."

If your project's primary purpose is to set up a web server for kiosk mode without the need for
direct user interaction on the Raspberry Pi, select "Raspberry Pi OS Lite."

. Select the OS Image:

Click on the desired Raspberry Pi OS version within the Raspberry Pi Imager application to select
it.

. Choose the Storage Device:

After selecting the OS image, the Raspberry Pi Imager will prompt you to choose the storage
device where you want to write the OS image. Insert the microSD card into your computer's card
reader if you haven't already.

. Proceed with Writing:

Once you have chosen the correct OS image and storage device, click on the "Write" button
within the Raspberry Pi Imager application.

The application will begin writing the selected Raspberry Pi OS image to the microSD card. This
process may take a few minutes, depending on the speed of your computer and microSD card.

Choose the Storage:
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Fig 5.3 Raspbe?r; Pi Storage Website
. Insert the MicroSD Card:

Before proceeding with the storage selection, ensure you have a microSD card that meets the
minimum recommended requirements for the Raspberry Pi OS. Insert the microSD card into the
card reader slot on your computer.

. Open Raspberry Pi Imager:

Launch the Raspberry Pi Imager application on your computer. The application will automatically
detect the connected microSD card.

. Choose the MicroSD Card:

In the Raspberry Pi Imager application, the detected microSD card should be listed as a storage
destination for the OS image.

If multiple storage devices are connected to your computer, ensure you select the correct microSD
card that you want to use for the Raspberry Pi OS installation.

. Verify Storage Capacity:

Before proceeding, verify that the selected microSD card has sufficient storage capacity to
accommodate the Raspberry Pi OS image and other necessary files.

Raspberry Pi OS Lite typically requires a minimum of 8 GB of storage, while Raspberry Pi OS
with Desktop may need at least 16 GB to comfortably accommodate additional software and data.

For better performance and longevity, it is advisable to use a high-quality microSD card with a
larger capacity (e.g., 32 GB or higher).

. Consider the Class and Speed:

The microSD card's class and speed rating impact the read and write performance, affecting the
overall speed of your Raspberry Pi. A higher class and speed rating generally result in better
performance.

For optimal performance, choose a microSD card with at least Class 10 and a UHS speed class of
U1 or higher.

. Backup Existing Data (Optional):
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« If the microSD card contains any important data, consider backing it up before proceeding with
the OS installation, as the process will overwrite the card's contents.

7. Proceed with Writing:

e Once you have verified the storage capacity and quality of the microSD card, click on the
"Choose" or "Select” button within the Raspberry Pi Imager application to confirm the storage
destination.

8. Begin Writing the OS Image:

o After selecting the microSD card as the storage destination, the Raspberry Pi Imager will begin
writing the selected Raspberry Pi OS image to the card. This process may take a few minutes.

Emphasize the Importance of Using a Reliable MicroSD Card:

« Itis essential to use a reliable and high-quality microSD card for the Raspberry Pi OS installation.
A low-quality or counterfeit card can lead to performance issues, data corruption, and other
problems.

e Investing in a reputable microSD card with sufficient storage capacity will provide a smoother
and more reliable user experience with your Raspberry Pi setup.

Write the Raspberry Pi OS Image to the Storage:

Raspberry Pi

Fig 5.4 Image to the Storage Website
1. Launch Raspberry Pi Imager:
o Open the Raspberry Pi Imager application on your computer if it is not already running.
2. Select the Raspberry Pi OS Image:

e As described earlier, choose the appropriate Raspberry Pi OS image (Raspberry Pi OS with
Desktop or Raspberry Pi OS Lite) from the list of available operating systems within the
Raspberry Pi Imager application.

3. Choose the MicroSD Card:

o Ensure that the correct microSD card, with sufficient storage capacity and quality, is inserted into
the card reader slot on your computer.
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In the Raspberry Pi Imager application, verify that the selected microSD card is listed as the
destination for the OS image.

. Begin Writing Process:

Once you have selected the OS image and verified the storage destination, click on the "Write"
button within the Raspberry Pi Imager application to start the writing process.

. Warning Prompt (Data Loss):

Before proceeding, the Raspberry Pi Imager will display a warning prompt informing you that all
data on the selected microSD card will be erased during the writing process.

Emphasize the importance of double-checking that the correct microSD card is selected,
especially if the card contains any valuable data. If necessary, create a backup of the card's
content before proceeding.

. Confirm Writing:

After understanding the data loss warning and ensuring the correct microSD card is chosen, click
on the "Yes" or "Confirm" button to proceed with the OS image writing process.

. Writing in Progress:

The Raspberry Pi Imager will now start writing the selected Raspberry Pi OS image to the
microSD card. A progress bar or status indicator will show the writing progress.

. Verification:

During the writing process, the Raspberry Pi Imager will automatically verify the OS image after
writing it to the microSD card to ensure the data's integrity.

. Completion and Success:

Once the writing and verification process is complete, the Raspberry Pi Imager will display a
success message indicating that the OS image was successfully written to the microSD card.

10. Safe Removal:

After completing the writing process, safely eject the microSD card from your computer using the
appropriate method for your operating system (e.g., eject icon or "Safely Remove Hardware"
option).

Potential Error or Warning Messages:

National Institute of Urban Affairs

In some cases, the Raspberry Pi Imager may encounter issues during the writing process. Possible
error messages could indicate a corrupt OS image file, an incompatible microSD card, or a
problem with the card reader. Instruct the user to review any error messages carefully and
troubleshoot accordingly.

If the writing process encounters any errors, verify that you are using a reliable microSD card and
a properly downloaded Raspberry Pi OS image. If needed, format the microSD card before
attempting the writing process again.
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Verification of Raspberry Pi OS Image:

Raspberry Pi

~=0cCced °em e §

Fig 5.5 Verification of OS
1. Purpose of Verification:

« The verification process is designed to confirm the integrity and accuracy of the data written to
the microSD card during the OS image writing process.

o After the OS image is written, the Raspberry Pi Imager compares the data on the microSD card
with the original OS image file to ensure that the writing process was completed without errors or
data corruption.

2. Data Integrity Assurance:

« Verifying the OS image ensures that all essential files and components required for the Raspberry
Pi OS to function correctly are correctly written to the microSD card.

« It helps to identify any potential issues that might have occurred during the writing process, such
as data loss or data corruption.

3. Preventing Errors and Failures:

« If the verification process detects any discrepancies between the original OS image and the data
on the microSD card, it indicates that the writing process was not successful.

o Verifying the OS image reduces the risk of encountering unexpected errors, crashes, or failures
when booting up the Raspberry Pi.

4. Saving Time and Effort:

o The verification process allows users to detect errors early in the setup process. If any issues are
found, users can address them promptly before proceeding further.

o Verifying the image helps prevent situations where users spend time setting up the Raspberry Pi
with a potentially faulty OS image, only to realize later that it won't function correctly.

5. Ensuring a Reliable System:

e By confirming the accuracy of the OS image on the microSD card, users can be confident that
their Raspberry Pi will run with stability and reliability.
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« A verified OS image minimizes the risk of encountering unexpected behavior or system crashes
later on.

6. Error Handling:

« If the verification process identifies discrepancies or errors, the Raspberry Pi Imager will typically
display an error message indicating that the verification has failed.

« In such cases, users should address the issue before attempting to boot the Raspberry Pi with the
potentially problematic OS image.

7. User Assurance:

« By performing the verification step, users can have peace of mind that their Raspberry Pi setup is
based on a valid and correctly written OS image, increasing confidence in the system's
functionality.

In summary, verifying the Raspberry Pi OS image is an essential step in the setup process. It
ensures that the data written to the microSD card accurately matches the original OS image,
promoting a stable and error-free installation. This verification process reduces the risk of
encountering unexpected issues, saving time and effort in the long run and ensuring a reliable
Raspberry Pi system for running the website and kiosk mode effectively.

Booting the Raspberry Pi:

Fig 5.6 Booting the Raspberry Pi

1. Power Off the Raspberry Pi:

« If the Raspberry Pi is powered on, shut it down properly before proceeding. This ensures a clean
start for the initial boot process.

2. Locate the MicroSD Card Slot:

« On the Raspberry Pi board, locate the microSD card slot. It is typically located on the underside of
the board or on the side, depending on the Raspberry Pi model.

3. Insert the MicroSD Card:

« Hold the microSD card with the metal contacts facing down and the notched corner aligning with
the microSD card slot on the Raspberry Pi.
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Gently push the microSD card into the slot until it clicks into place. Ensure that the card is fully
inserted and properly seated.

. Connect Peripherals (If Necessary):

If you plan to use the Raspberry Pi with a monitor, keyboard, and mouse, connect these
peripherals to the appropriate ports on the Raspberry Pi board.

For a kiosk mode setup with a digital touch screen, connect the necessary cables to the Raspberry
Pi, including the HDMI cable for video output and the USB cable for touch input.

. Power On the Raspberry Pi:

Connect the power supply to the micro-USB port or USB-C port on the Raspberry Pi, depending
on the model.

Once the power is connected, the Raspberry Pi will automatically start the boot process.
. Initial Boot Process:

During the initial boot process, the Raspberry Pi will go through various stages, including loading
the bootloader and initializing the operating system.

A series of text-based messages may appear on the screen, indicating the progress of the boot
process. These messages are normal and part of the typical boot sequence.

. Automatic Reboot (First Boot):

On the first boot of the Raspberry Pi, the system might automatically reboot once or twice as it
performs initial setup tasks and configuration.

This is a normal part of the process and is usually necessary for the Raspberry Pi to complete
essential setup procedures.

. Desktop Environment (For Raspberry Pi OS with Desktop):

If you have selected "Raspberry Pi OS with Desktop," the boot process will eventually lead to the
graphical user interface (GUI) of the desktop environment.

. Kiosk Mode (For Website and Digital Touch Screen):

If you have set up the Raspberry Pi for kiosk mode with the website displayed on a digital touch
screen, the boot process will lead to the web browser opening in full-screen mode, showing the
website content.

10. Login (If Required):

o Depending on your Raspberry Pi OS configuration, you might be prompted to log in with a
username and password. This is typical if you are using the full desktop environment.

11. Website and Kiosk Mode Interaction:

National Institute of Urban Affairs

If your website has been successfully set up for the kiosk mode, visitors can now interact with the
content on the touch screen without requiring a keyboard or mouse.
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During the initial boot process, the Raspberry Pi will perform essential setup tasks, such as
expanding the file system and configuring network settings. It is crucial to allow the Raspberry Pi to
complete these tasks without interruption. Be patient, as the boot process may take a few minutes,
especially on the first boot. Avoid unplugging the power or restarting the Raspberry Pi during this
period to ensure a smooth and successful startup.

Raspberry Pi OS Boot Process:

Fig 5.7 Raspberry Pi OS Boot Process

1. Power On:
« When the Raspberry Pi is powered on by connecting the power supply, the boot process begins.
2. Bootloader:

o The first stage of the boot process is the bootloader. The bootloader is responsible for loading and
executing the initial software needed to start the operating system. The Raspberry Pi uses a
specialized bootloader called "Raspberry Pi Foundation bootloader™ or "RPi Bootloader."

3. Firmware Loading:

e The bootloader loads the necessary firmware and initializes essential hardware components,
including the CPU, memory, and peripherals.

4. GPU (Graphics Processing Unit) Firmware:

e The GPU firmware is loaded, which handles various graphics-related tasks and provides support
for the graphical user interface (GUI) in the Raspberry Pi OS with Desktop.

5. Kernel Loading:

e The bootloader loads the Linux kernel, which is the core of the operating system. The kernel
manages the system's resources, such as the CPU, memory, and input/output devices.

6. Kernel Initialization:

e The Linux kernel initializes hardware, sets up drivers, and detects connected devices to make
them usable by the operating system.
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7. File System Mounting:

o The kernel mounts the root file system, which contains the core files and directories needed for
the operating system to run.

8. Init Process:

e The kernel starts the first userspace process, known as the init process (usually systemd or
sysvinit). The init process has the PID (Process ID) of 1 and is responsible for starting all other
processes during system initialization.

9. Service and Module Loading:

« The init process starts various services, daemons, and modules required for the functioning of the
Raspberry Pi OS.

10.  Graphical User Interface (GUI):

o If using "Raspberry Pi OS with Desktop,” the GUI is launched after the relevant services and
modules are loaded. The user is presented with the graphical desktop environment.

Visual Cues and LED Indicators:

« During the boot process, the Raspberry Pi board may display some text-based messages on the
connected display, indicating the various stages of the boot process. These messages may include
loading kernel modules, detecting devices, and starting services.

o For Raspberry Pi models with onboard LEDs, the LED indicators might provide visual cues
during the boot process. For example:

o The red power LED indicates that the Raspberry Pi is receiving power.

e The green LED (ACT LED) flashes when the microSD card is being read or written, which can
be observed during the boot process.

e The green LED may also show a pattern of blinking that corresponds to specific actions during
the boot process, such as CPU activity or disk access.

It is important to note that the duration of the boot process can vary depending on the
complexity of the setup, the operating system version, and any additional services or applications
running on the Raspberry Pi. Users should allow sufficient time for the boot process to complete
before attempting any actions on the system.

Understanding the Raspberry Pi OS boot process and being aware of any visual cues or LED
indicators can help users troubleshoot boot-related issues, ensure a successful startup, and identify
potential errors or conflicts during the system initialization.

System Configuration Wizard:
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Fig 5.8 System Configuration Wizard
. Welcome Screen:

After the initial boot process, the system configuration wizard will start automatically. The first
screen will welcome you and provide some information about the tool.

. Localization Options:

Timezone: Select your geographic region and timezone from the list provided. This ensures that
the system displays the correct local time.

Keyboard Layout: Choose your keyboard layout to ensure that the correct characters are typed
when you use the keyboard.

. Change User Password:

For security reasons, the first step in the wizard will prompt you to change the default password
for the default user "pi." Follow the instructions to set a new password.

. Network Options:

Wi-Fi: If your Raspberry Pi has Wi-Fi capabilities, you will be prompted to enter your Wi-Fi
network SSID and password. This allows your Raspberry Pi to connect to the internet and access
online resources.

. Boot Options:

The wizard may provide options to enable or disable certain boot-related settings. For example,
you might have an option to automatically boot to the graphical desktop environment or boot to
the command-line interface.

. Overscan:

Overscan settings are used to adjust the display size and position on the screen, especially if you
encounter issues with elements being cut off on the edges of the display. In most cases, you can
leave this option disabled.

. Advanced Options:
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o Depending on the Raspberry Pi model and operating system version, the advanced options might
include settings for audio, memory split (for GPU memory allocation), and device tree.

8. Finish Configuration:

o After completing the configuration steps, you will be prompted to reboot the Raspberry Pi to
apply the changes you made.

9. Rebooting:

« Allow the Raspberry Pi to reboot by clicking the "Yes" or "Reboot" button. Alternatively, you can
also use the command "sudo reboot" in the terminal.

10. Log In with New Password:
o After the reboot, log in with the new password you set during the system configuration wizard.

By following these steps, you will have completed the essential configurations during the
system configuration wizard. These configurations help tailor your Raspberry Pi to your specific
needs and preferences, ensuring that it operates efficiently and securely. After completing the wizard,
your Raspberry Pi will be ready for use with the website and kiosk mode, complete with the correct
timezone, network connection, and password protection.

Reboot the Raspberry Pi:

Fig 5.9 Reboot the Raspberry Pi
1. Applying Configuration Changes:

e During the system configuration wizard, you made various changes to settings such as timezone,
keyboard layout, Wi-Fi connection, and more.

« Rebooting the Raspberry Pi allows these changes to be applied to the system and ensures that the
correct configurations are active upon startup.

2. Refreshing System State:

e A reboot clears the system's memory and starts all services and processes from a clean state.
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« This helps avoid any potential conflicts or issues that might arise if you attempt to apply changes
without a restart.

3. Activating Network Settings:

« If you configured Wi-Fi during the wizard, rebooting enables the Raspberry Pi to connect to the
specified Wi-Fi network upon startup.

« Without a reboot, the changes to the network settings may not take effect, resulting in no internet
connectivity or incorrect network configurations.

4. Ensuring Stability and Reliability:

« Rebooting the Raspberry Pi after configuration changes helps to stabilize the system and ensures
that all services and modules are initialized correctly.

e A stable system is less prone to unexpected errors and provides a smoother user experience.
5. Avoiding Incomplete Configurations:

« If you do not reboot after completing the system configuration wizard, some settings might not
take effect, leading to incomplete configurations.

e Incomplete configurations could cause issues in the system's behavior or prevent certain
functionalities from working as expected.

6. Completing Startup Processes:
« During the boot process, various background services and system tasks are initialized and started.

e A reboot ensures that all these startup processes are completed, making the Raspberry Pi fully
ready for use.

How to Reboot the Raspberry Pi:
o To reboot the Raspberry Pi, you can use the following method:

e Open the terminal on the Raspberry Pi (if you are in the graphical environment, you can use
the Terminal application).

e Type the command "sudo reboot™ and press Enter.
e You may need to enter the password for the default user "pi" to authorize the reboot.
e The Raspberry Pi will then initiate the reboot process.

Please remember that rebooting the Raspberry Pi will interrupt any ongoing processes, so it is
essential to save any work and ensure that no critical tasks are running before executing the reboot
command.

By rebooting your Raspberry Pi after completing the system configuration wizard, you ensure
that all changes are applied correctly, leading to a stable and properly functioning system for your
website and kiosk mode implementation.
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Verification of Successful Setup:

Fig 5.10 Verification of Successful

1. Check Desktop Environment (For Raspberry Pi OS with Desktop):

o If you installed "Raspberry Pi OS with Desktop™ during the system configuration wizard, you
should see the graphical desktop environment after the reboot.

« Upon booting, the desktop environment will be displayed, showing the desktop background,
taskbar, and application menu.

2. Test Network Connectivity:

« Ensure that your Raspberry Pi is connected to the internet either via Ethernet (wired connection)
or Wi-Fi (wireless connection).

o Open a web browser (e.g., Chromium, the default browser in Raspberry Pi OS) and try accessing
a website, such as www.google.com.

« If the website loads successfully, it confirms that your Raspberry Pi is connected to the internet
and network connectivity is working.

3. Verify Wi-Fi Connection (If Applicable):

« If you configured Wi-Fi during the system configuration wizard, check that your Raspberry Pi is
connected to the correct Wi-Fi network.

o Look for the Wi-Fi icon in the taskbar (it looks like a signal strength indicator). Click on it to see
the available Wi-Fi networks, and ensure your network is selected and connected.

4. Test Terminal Access:

e Open the Terminal application on your Raspberry Pi (if you are using the graphical desktop
environment, it can usually be found in the applications menu under "Accessories™).

e In the Terminal, type a simple command like "Is" and press Enter. This command will list the
contents of the current directory.
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o If you see a list of files and folders displayed, it confirms that the Terminal is functioning
correctly, and the Raspberry Pi OS is responsive.

5. Check System Information:
e Open the Terminal and enter the following command: "uname -a"
e This command displays information about the Linux kernel version and other system details.

« If the Terminal shows the kernel version and other details without any errors, it indicates that the
Raspberry Pi OS is installed and running.

By performing these tests, you can confirm that the Raspberry Pi OS has been successfully
installed, and your Raspberry Pi is operational. These simple checks provide a good initial
assessment of your Raspberry Pi's functionality and ensure that the OS setup was completed without
major issues. If any of these tests fail or you encounter unexpected behavior, it may indicate a
problem that needs to be addressed. Otherwise, congratulations! You are now ready to proceed with
setting up the website and kiosk mode on your Raspberry Pi.

5.2 LCD Touch Screen Setup:

Fig 5.11 LCD Touch Screen Setup
Power Off the Raspberry Pi:
« Before connecting any peripherals, power off the Raspberry Pi safely.
Connect the HDMI Cable:
e Connect one end of the HDMI cable to the HDMI port on the 7-inch HDMI LCD touch screen.
« Connect the other end of the HDMI cable to the HDMI port on the Raspberry Pi board.
Connect the USB Cable for Touch Input:
e The 7-inch HDMI LCD touch screen requires a USB connection to enable touch functionality.

e Connect one end of the USB cable to the USB port on the touch screen.
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o Connect the other end of the USB cable to a USB port on the Raspberry Pi board.
Power On the Raspberry Pi:

« After making all the connections, power on the Raspberry Pi. You can do this by connecting the
power supply to the Raspberry Pi.

Install Touch Screen Drivers (If Required):

o Some touch screens come with specific drivers that need to be installed on the Raspberry Pi to
enable touch functionality. Check the manufacturer's documentation or website for any specific
driver installation instructions.

 If drivers are required, they are usually provided in the form of software packages that can be
installed on the Raspberry Pi OS.

Calibrate the Touch Screen (If Required):

« After installing the touch screen drivers (if necessary), you may need to calibrate the touch screen
to ensure accurate touch input registration.

o The calibration process typically involves following on-screen instructions to touch specific
points on the display.

Test Touch Functionality:
e Once the touch screen and any required drivers are set up, you can test the touch functionality.
« Open a web browser or any other application and interact with the screen using touch input.

« Verify that touch actions (such as tapping, swiping, and pinching) are accurately registered by the
touch screen.

Adjust Display Resolution (Optional):

o Depending on your touch screen and Raspberry Pi model, you might need to adjust the display
resolution to match the screen's native resolution.

« Inthe Raspberry Pi OS, you can access the display settings to configure the resolution.

By following these steps, you can successfully set up the 7-inch HDMI LCD touch screen with
your Raspberry Pi. Ensure that the touch screen is properly connected and, if necessary, install any
required drivers to enable touch functionality. Once set up, the touch screen will allow you to interact
with the Raspberry Pi in a more intuitive and user-friendly manner, making it ideal for the kiosk
mode setup with the website.

5.3 Setting up Kiosk Mode:
Install Chromium Web Browser (If Not Installed):

e Open the Terminal on the Raspberry Pi (or SSH into it) and run the following commands to
ensure that the package list is up-to-date and to install the Chromium web browser if it is not
already installed:
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bash ) Copycode

sudo apt-get update

sudo apt-get install chromium-browser

Configure AutoStart File:

o Use the following command to open the autostart file in the nano text editor

bash D Copy code

sudo nano /etc/xdg/lxsession/LXDE-pi/autostart

« This file controls what applications start automatically when the Raspberry Pi logs in.
Add Kiosk Mode Configuration:

« In the autostart file, add the following line at the end to start Chromium in kiosk mode and open
the website in full-screen mode:

bash D Copy code

@chromium-browser --kiosk --incognito http://your-website-url

o Replace "http://your-website-url" with the actual URL of your website.

Save and Exit:

e Press "Ctrl + X" to exit the nano editor.
e Press "Y" to save the changes.

e Press "Enter" to confirm the file name.
Reboot the Raspberry Pi:

o After making the changes to the autostart file, reboot the Raspberry Pi to apply the kiosk mode
configuration:

bash

sudo reboot

Test Kiosk Mode:

e The Raspberry Pi should now boot directly into the full-screen web browser, displaying the
content of your website.

« Interact with the website using the touch screen to ensure touch functionality works correctly.
Touch Screen Calibration (If Required):
« If the touch screen does not respond accurately, you may need to calibrate it.

o Raspberry Pi OS often includes a built-in calibration utility accessible through the desktop
interface.
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« If the calibration utility is not available, follow the calibration instructions provided by the LCD
touchscreen manufacturer.

Ensure Stability and Security:

o To ensure stability and security, keep the Raspberry Pi OS and Chromium browser up-to-date by
regularly running the following commands in the Terminal:

bash [‘:] Copy code

sudo apt-get update
sudo apt-get upgrade

« Implement security measures to prevent unauthorized access to the Raspberry Pi and the browser,
especially when the kiosk mode provides unrestricted access to the website.

By following these steps, your Raspberry Pi should be successfully set up in kiosk mode,
displaying the website's content on the 7-inch HDMI LCD touchscreen. Always keep the system
updated and secure to ensure a stable and safe kiosk mode experience.
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Chapter 6: Result

The proposed thesis aims to develop a website dedicated to raising awareness about the
Muchukunda River's history and pollution issues. The website will serve as an informative platform
to educate visitors, especially the youth, about the river's significance in the region, its cultural and
historical heritage, and the importance of conservation efforts.
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Fig 6.1 Website Home

The website will consist of various sections, including Home, About Us, History of
Muchukunda River, Pollution Data from Telangana Pollution Control Board, Team, Eco-Friendly
Products, Volunteer Opportunities, Volunteer Login, Sign Up, and Donations. The "History of
Muchukunda River" section will provide in-depth information about the river's cultural and historical
significance. The "Pollution Data from Telangana Pollution Control Board" section will offer real-
time data collected from the authority, helping users understand the current pollution levels and their
impact on the river.
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Fig 6.2 Website Team
The "Team™ section will showcase the dedicated members of the website or organization,
highlighting the people behind the conservation efforts. Additionally, the website will feature the
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"Eco-Friendly Products™ section, encouraging visitors to adopt sustainable alternatives to reduce
pollution and promote environmental consciousness.
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inars on river pollution to school students and engage

Fig 6.3 Website Volunteering

Moreover, the "Volunteer Opportunities” section will enable interested individuals to actively
participate in river cleanup activities, awareness campaigns, events, and projects. The "Volunteer

Login" and "Sign Up" sections will facilitate easy engagement of volunteers, allowing them to
actively contribute to conservation efforts.

MUCHUKUNDA

Donation

Fig 6.4 Website Donations

To enhance user experience, the website will incorporate a "Donations™ section, providing

users with the option to contribute funds to support ongoing conservation initiatives and river
restoration projects.
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Fig 6.5 Digital Kiosk Mode
A digital Kiosk Mode device using Raspberry Pi will be implemented to provide seamless and
user-friendly access to the website's content at the Muchukunda River bank. The kiosk mode's
installation will encourage visitors to interact with the website and learn about the river's history,

real-time pollution data, and conservation efforts effortlessly.

Fig 6.6 Digital Kiosk Mode
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Overall, the proposed website and digital kiosk mode aim to create awareness about the
Muchukunda River, its historical significance, and the need for active conservation efforts to restore
and preserve it for a sustainable future. By educating the public and providing opportunities for
involvement, the project seeks to inspire a sense of responsibility and commitment to protect this
important cultural and environmental asset.
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Chapter 7: Conclusion

In conclusion, the Muchukunda River, also known as the Musi River, carries a fascinating tale
deeply rooted in ancient mythology and history. As the son of King Mandhata and an ancestor of
Lord Sri Rama, Muchukunda's bravery and valiant victory over the Asuras earned him a unique boon
from Indra, granting him the power to incinerate anyone who disturbed his sleep. Centuries later,
during the Dwapara Yuga, the river's significance resurfaced as it became the setting for the dramatic
encounter between the powerful warrior Kalayavana and the divine figure of Sri Krishna.

This thesis proposal seeks to create a website dedicated to the Muchukunda River, with the
primary objective of raising awareness about its historical and cultural heritage and addressing the
pressing issue of pollution that threatens its very existence. The website will serve as an informative
platform, not only providing historical insights into the river's significance but also offering real-time
pollution data sourced from the Telangana Pollution Control Board. This data will be crucial in
helping visitors understand the current pollution levels and the urgent need for conservation efforts.

The website's various sections, such as "History of Muchukunda River," "Team," and "Eco-
Friendly Products,” will play essential roles in engaging the public and inspiring action towards the
river's restoration. By showcasing the river's rich history and the dedicated individuals behind the
conservation efforts, the website aims to foster a sense of appreciation and responsibility for this
cultural and environmental treasure. The "Eco-Friendly Products™ section will encourage visitors to
adopt sustainable practices, which can significantly contribute to reducing pollution and promoting a
healthier ecosystem.

Fig 7.1 Me at Musi River

The "Volunteer Opportunities” section will be instrumental in mobilizing youth and interested
individuals to actively participate in conservation activities, such as river cleanups, awareness
campaigns, and restoration projects. By actively engaging volunteers, the website aims to create a
community of like-minded individuals who are committed to safeguarding the Muchukunda River
for future generations.
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The implementation of a digital Kiosk Mode device using Raspberry Pi at the Muchukunda
River bank is a strategic move to enhance visitor experience and encourage interactions with the
website's content. By providing easy and seamless access to historical information, real-time
pollution data, and conservation initiatives, the kiosk mode will play a vital role in raising awareness
and fostering a sense of responsibility among visitors.

Fig 7.2 Project at Musi River

In conclusion, the proposed website and digital kiosk mode project are driven by a profound
desire to protect and restore the Muchukunda River's cultural and environmental heritage. By
educating the public, providing real-time data, and offering opportunities for active involvement, the
project aspires to create a positive impact on the river's well-being. The Muchukunda River has been
witnessing legends and history alike, and it is our responsibility to ensure that its legacy endures for
generations to come. Let this website be a beacon of hope, guiding us towards a sustainable future
where the Muchukunda River thrives, and its captivating tale continues to inspire and enchant us all.
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