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Abstract- In the digital age, social media platforms like
YouTube have become central to online interaction, with vast
amounts of user-generated content that reflect diverse
opinions, feedback, and sentiments. Analyzing this content
offers powerful insights, but manually processing large
volumes of comments can be time-consuming and inefficient.
Leveraging Artificial Intelligence (Al) in sentiment analysis
has transformed how we interpret online sentiment, enabling
faster, more accurate categorization of user feedback. This
paper presents the architecture and benefits of an Al-powered
sentiment comment analyzer designed to automatically assess
user sentiment on platforms like YouTube, enhancing content
creators’ and analysts' understanding of audience
perceptions.The proposed system integrates Al features like
natural language processing for extracting context and tone
from text, machine learning models for categorizing comments
into positive, negative, or neutral sentiments, and real-time
analytics for tracking sentiment shifts over time. Additionally,
it supports customizable sentiment thresholds, automated
alerts for significant feedback changes, and visual sentiment
reports to provide actionable insights.Through Al-driven
sentiment analysis, the system ensures improved insight
accuracy, better audience engagement strategies, and rapid
response capabilities. Our platform’s sentiment analysis tools
leverage adaptive machine learning algorithms that refine
their sentiment detection accuracy over time, ensuring the
analysis remains relevant and precise. This system offers a
comprehensive, data-rich solution for interpreting social
media feedback, meeting the growing need for nuanced
audience understanding in today’s digital landscape.

Keywords- PCB Defect Detection, YOLOVS, Deep Learning,
Real-Time Inspection, Computer Vision, Flask Web
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Defect Classification, Industrial ~ Automation, Smart
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I. INDUSTRIAL VERTICAL AND DOMAIN
TECHNOLOGY

Industrial Vertical:

RETAIL, REAL ESTATE, ENTERTAINMENT &
FINANCE :ss
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Retail, real estate, entertainment, and finance are four dynamic
sectors that significantly shape the global economy. The retail
industry encompasses the sale of goods and services to
consumers, continuously  evolving with  technological
advancements and changing consumer behaviors. Real estate
involves the buying, selling, and leasing of properties, The
entertainment sector spans various forms of media and leisure
activities, from film and music to gaming and live
performances, reflecting cultural trends and consumer
interests. Meanwhile, finance is the backbone of economic
activity, involving the management of money, investments,
and financial services that facilitate transactions and foster
growth across all industries.

DOMAIN TECHNOLOGY:
DATA SCIENCE /All ML

Data science forms the backbone of the Al integration in e-
commerce, merging statistical analysis, machine learning, and
domain expertise to extract actionable insights from vast and
complex datasets. In the context of an Al-powered e-
commerce site, data science facilitates personalized shopping
experiences, customer behavior analysis, and efficient
decision-making processes. By leveraging advanced machine
learning algorithms, e-commerce platforms can offer tailored
product recommendations, predict future purchasing trends,
and optimize marketing strategies.

PROBLEM STATEMENT

In today’s digital landscape, video platforms like
YouTube have become hubs of user- generated content, with
billions of people sharing their opinions, feedback, and
emotions in the comments section. These comments often
serve as a form of direct interaction between creators and
viewers, influencing perceptions about the content and
shaping public opinion. They reflect the immediate responses
of audiences, ranging from positive appreciation and
constructive criticism to negative feedback or indifference.
For content creators, brands, and other stakeholders, these
insights can be valuable for gauging audience sentiment and
guiding future content decisions. As a result, the sentiment
behind these comments—whether positive, negative, or
neutral—can have a profound impact on how content is
received and its overall reach.
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However, analyzing thousands of comments
manually is both time-consuming and challenging. Popular
videos, in particular, can generate an overwhelming volume of
responses, making it nearly impossible to sift through each
comment and accurately interpret the sentiment. Without
automated sentiment analysis tools, content creators and
analysts would need to dedicate extensive time and effort to
capture the essence of viewer feedback. This limitation
underscores the need for efficient sentiment analysis solutions
that can categorize comments automatically. Such tools not
only save time but also provide a data-driven approach to
understanding audience sentiment, helping creators and
businesses make informed decisions with greater accuracy and
efficiency.

1. INTRODUCTION

The rapid expansion of social media and content-
sharing platforms has created a vast landscape of user-
generated content where comments and feedback play a
crucial role in shaping public opinion. However, traditional
methods for analyzing these comments often fall short in
capturing the real-time sentiment of users, especially on
popular platforms like YouTube where thousands of responses
can accumulate in a short period. Integrating Artificial
Intelligence (Al) into sentiment analysis offers an advanced
solution, allowing platforms to process, interpret, and
categorize large volumes of comments with high accuracy and
efficiency.

This project, "Sentiment Comment Analyzer," aims
to leverage the power of Al and data science to transform how
we understand audience sentiment. Using machine learning
algorithms, natural language processing, and sentiment
analysis models, the system can automatically classify
comments into positive, negative, or neutral categories. The
platform will also include real-time analytics, sentiment trend
tracking, and customizable sentiment thresholds, providing
content creators and analysts with a detailed, actionable view
of user feedback. Additionally, Al capabilities will enable the
system to detect evolving sentiment trends, helping users
adapt their content strategies and engage with their audience
more effectively.

The integration of Al not only streamlines the
analysis process but also enhances user insight and
engagement by delivering clear, data-driven sentiment
insights. This project represents a forward-thinking approach
to audience analysis, emphasizing accuracy, scalability, and
deeper understanding of social media interactions in today’s
digital landscape.
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1. EMPATHY

Imagine being a content creator on YouTube, met
with hundreds or thousands of comments after every video
upload—each one a glimpse into your audience’s reactions.
Sorting through this feedback manually is overwhelming,
often leaving valuable insights buried in a sea of responses.
An SENTIMENT COMMENT ANALYZER provides a
solution, categorizing comments into positive, negative, or
neutral in real-time, saving creators time while offering clear
insights into audience sentiment. This tool empowers creators
and brands to adapt quickly, respond meaningfully, and
deepen their connection with their audience, transforming raw
feedback into actionable insights.

DOES

5

FEELS

<

EMPATHY MAP
Fig: 4.1 Empathy Map

Customers' Perspective:
Understanding Needs and Preferences:

Viewers engage with content that resonates with their
interests, emotions, and perspectives. An Al-driven sentiment
comment analyzer should be able to capture and analyze
viewer feedback in real time, allowing content creators to
understand audience sentiment at a glance. By accurately
identifying positive, neutral, or negative reactions, the
platform helps creators refine their content strategies, ensuring
they align more closely with their audience’s expectations and
needs.

Navigating the Shopping Experience:

Viewers may feel overlooked if their feedback seems
unnoticed or misunderstood, leading to disengagement. A
sentiment comment analyzer that can detect shifts in audience
sentiment empowers creators to respond thoughtfully and
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adapt content to maintain engagement. By tracking evolving
sentiment trends and providing actionable insights, this tool
creates an empathetic bridge between creators and their
viewers, fostering a deeper, more responsive connection.

Developers' Perspective:
Balancing Innovation and Usability:

Developers working on Al-powered sentiment
comment analyzers face the challenge of integrating
sophisticated natural language processing algorithms while
keeping the tool accessible and easy to use. An empathetic
approach involves recognizing the needs of content creators
and analysts, ensuring that the platform delivers detailed
insights without overwhelming the user with complex
interfaces or jargon.

Managing Workload and Deadlines:

Building and refining a sentiment analyzer involves
intense effort, from optimizing algorithms to handling large
data volumes and meeting project deadlines. Empathy from
project leads and team members fosters a collaborative
environment where developers feel supported. This mutual
understanding helps teams manage challenges, resolve bugs
efficiently, and enhance the platform iteratively.

Customer Feedback and Adaptation:

To ensure the sentiment analyzer meets users' evolving
needs, developers must be responsive to feedback from
creators and brands. Viewing feedback with empathy allows
developers to see it as valuable input rather than criticism,
motivating them to make adjustments that improve the tool’s
accuracy, usability, and alignment with user expectations.

1. Social Media Manager:

| need accurate results to connect well with my
audience. When developers listen to us, the tool does a better
job of picking up the feelings in comments.
2. Digital Marketer:

Good sentiment analysis helps me make better ads.
When developers listen to our feedback, the tool stays useful

for our work.

3. Content Creator:
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I want a tool that shows how my audience really
feels. When developers listen to us, the tool gets better at
reading emotions in the comments.

4. Brand Manager:

For a brand, knowing customer feelings is important.
Developers who listen to our feedback make the tool better for
keeping customers happy.

5. Business Analyst:

Feedback helps us see what makes the tool good.
Developers who pay attention to users keep the tool helpful
for building better products.

6. Small Business Owner:

As a small business owner, | need reliable results.
Developers who listen to feedback help us understand our
customers better.

7. YouTube Content Moderator:

This tool helps us manage comments on videos.
When developers take our feedback seriously, the tool
becomes better at catching negative or inappropriate
comments.

8. Game Developer:

This tool helps us track how players feel about new
updates. When developers make improvements based on
feedback, it becomes better at showing us what players like
and dislike.

1VV. DEFINE

A project is a structured effort designed to achieve
specific goals within a set timeframe, typically focused on
creating a unique product, service, or result. Projects are
defined by clear objectives, deliverables, scope, and a lifecycle
that includes stages like initiation, planning, execution,
monitoring, and closure.

In the realm of technology and software
development, a project like a sentiment comment analyzer
involves in-depth research, strategic planning, algorithm
design, development, testing, and deployment of a solution
that can analyze user sentiment in real-time. Such projects
require collaboration across various roles, including
developers, data scientists, UX designers, and project
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managers, to ensure the technical components effectively
capture user feedback and align with the needs of content
creators and businesses. This alignment of technical precision
and user- centered design is essential for a successful
sentiment analysis tool.

Monitors

") Define \Td‘y

Policies

y

Validation/ " Alerts

Fig: 5 Define Policies
4.1. MAIN PROBLEM TO BE SOLVED

The primary challenge for content creators and
brands is efficiently understanding and responding to viewer
sentiment across large volumes of feedback. A sentiment
comment analyzer aims to bridge this gap by providing a tool
that categorizes comments into positive, neutral, or negative
sentiment, offering creators real-time insights into audience
reactions, allowing for quicker responses, and enabling more
data-driven content strategies.

By framing this challenge positively, we encourage
creators and brands to view the sentiment analyzer as a vital
resource for building deeper, more meaningful connections
with their audiences. The focus shifts from the overwhelming
task of manually reviewing comments to the potential for
increased engagement, enhanced content alignment, and an
empathetic approach to feedback—all facilitated by the Al-
driven sentiment analysis tool.

V. IDEATE

In this phase of designing the sentiment comment
analyzer, the focus is on brainstorming innovative features and
solutions that enhance the user experience for content creators
and analysts. The goal is to generate creative ideas that
address the needs of understanding audience sentiment and
feedback with greater accuracy and efficiency. The ideation
process encourages exploration, collaboration, and creativity,
fostering discussions to identify potential features and
functionalities that make the tool more intuitive, insightful,
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and responsive to the unique needs of users in assessing
viewer sentiment.

Fig: 6 Ideation

KEY IDEAS:

1. Al-Powered Sentiment Chatbot for Real-Time

Feedback:

Description: Develop an Al chatbot that can interact with
users in real-time, answering questions about comment
sentiment trends, suggesting analysis based on content type,
and providing quick sentiment summaries to creators and
brands for immediate insights.

2. Visual Sentiment Mapping:

Description: Integrate a visualization tool that generates
graphical sentiment maps, showing real- time sentiment trends
across different user segments (age, region, etc.) based on
comment analysis, helping creators see where their content
resonates most.

3. Emotion-Based Summarization:

Description: Use NLP to summarize comments by emotion
(e.g., joy, anger, surprise) instead of general positive or
negative sentiment. This feature would allow users to quickly
gauge the emotional spectrum of their audience and better
understand content impact.

4. Personalized Engagement Recommendations:

Description: Utilize Al to recommend personalized ways for
content creators to engage with their audience based on
sentiment trends. For instance, if there's a lot of positive
feedback, the system may suggest thanking the audience; for
negative feedback, it might recommend addressing specific
concerns.

5. Comment Insights Dashboard:
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Description: Design a dashboard that provides content
creators with insights on comment trends, top keywords,
common sentiment patterns, and user interaction. This makes
it easy to track the impact of each post and adjust content
strategies accordingly.

6. Topic-Based Sentiment Analysis:

Description: Implement a feature that categorizes comments
by topic (e.g., video quality, subject matter, audio) and
provides sentiment analysis for each topic. This allows
creators to identify specific areas where they excel or need
improvement.

7. Real-Time Comment Sentiment Alerts:

Description: Use Al to monitor comments in real-time and
send alerts if a sudden surge of negative or positive comments
occurs, enabling creators to react promptly to audience
feedback.

8. Audience Demographics Sentiment Analysis:

Description: Analyze and display sentiment trends based on
demographics (age, gender, location), giving content creators
deeper insights into how different audience segments respond
to their content.

9. Automated Sentiment-Based Content Suggestions:

Description: Recommend content ideas or improvements
based on analyzed sentiment. For example, if viewers show a
strong positive sentiment for certain topics, the system can
suggest creating more content on those subjects.

10. Collaborative Sentiment Analysis Reporting:

Description: Allow multiple users to share and review
sentiment analysis reports collaboratively, making it easier for
marketing teams, brands, or co-creators to jointly assess
audience reactions.

VI. PROTOTYPE
Overview: This is the main landing page of the
Sentiment Comment Analyzer, designed to provide users
with quick access to key sentiment insights and a seamless
navigation experience.

Key Elements:

Navigation Bar:
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Includes links to Dashboard, Sentiment Insights, Topic
Analysis, Trend Reports, and User Profile sections for easy
access to various analysis tools.

Main Banner:

Features a welcoming message, introducing the
platform’s AI-powered sentiment analysis capabilities, such as
real-time emotion tracking, personalized audience insights,
and comment pattern recognition.

Featured Sections:

Personalized Insights: A preview of customized sentiment
summaries, showing positive, neutral, and negative comment
breakdowns based on recent uploads, along with suggestions
for future engagement strategies.

Data Visualization: Sentiment data is represented through bar
graphs and interactive charts to illustrate sentiment
distribution (positive, negative, neutral) across comments.
Users can quickly identify trends and understand audience
reactions visually.
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Sentiment Analysis for Video Comments
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Figure 7.1 Graphical Representation
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Figure 7.2 Configuration tool
CODING:

# Used to access our youtube API. googleapiclient = Library --
> discovery = model Build (instance/object) = function

from googleapiclient.discovery import build

# module that provides sentiment scores based on the words
used. give us scores of the following categories: Positive,
Negative, Neutral. YouTube Data API v3 is used to

get comments and likes from youtube videos

API_KEY = 'AlzaSyCu7wdAJ1s9XW2WVBMrcl8ydSINv6-
dLO8'

from vaderSentiment.vaderSentiment import
SentimentIntensityAnalyzer import matplotlib.pyplot as plt

# Used to communicate with python and youtube data APl v3
youtube = build(‘youtube’, 'v3', developerKey=APIl_KEY)

# The video ID is located in the URL of the video page, right
after the "v="parameter video_id = '7BAyzpghEg8'

# variable to store comments/ empty list comments_data =[]

called  sentiment
analyzed) def

# Creating a new function
scores(sentence(comment) to be
sentiment_scores(sentence):

sia_obj = SentimentIntensityAnalyzer() #
sentiment of the input

sentiment_dict = sia_obj.polarity_scores(sentence) #
numerical rating on sentiment score.

return sentiment_dict

Analyze

# To retrieve back to back comments next_page_token = None
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while True:

# contains information about a YouTube comment thread,
which comprises a top-level comment,likes and replies
comments_response = youtube.commentThreads().list(
part="snippet’, # Used to collect information
comments threads videold=video id,

maxResults=100, pageToken=next_page_token
).execute()

from

for item in comments_response['items']:

comment =
item['snippet’]['topLevelComment]['snippet’][textDisplay']
like_count =
item['snippet’]['topLevelComment]['snippet]['likeCount']

# append is used to add an element to the end of the list
comments_data.append({'comment: comment, 'like_count".
like_count})

next_page_token = comments_response.get('nextPageToken’)

if not next_page_token: break

# Print comments and their like counts along with sentiment
percentages total_likes =0

positive_comments = 0

negative_comments = 0

neutral_comments =0

for idx, comment_info in enumerate(comments_data, start=1):
comment = comment_info['comment']

like_count = comment_info['like_count] sentiment_dict
sentiment_scores(comment) total_likes += like_count

# Analyze sentiment and count comments by sentiment if
sentiment_dict[’compound] >= 0.05:

sentiment = "Positive" positive_comments += 1
elif sentiment_dict['compound] <= -0.05:
"Negative" negative_comments += 1

else:

sentiment = "Neutral" neutral_comments += 1

sentiment

print(str(idx) + ‘. Comment: ' + comment)
print( Likes: ' + str(like_count)) print(' Sentiment:
sentiment) print()

+

# Calculate sentiment
len(comments_data)
positive_percentage = (positive_comments / total_comments)
* 100 negative_percentage = (negative_comments /
total_comments) * 100 neutral_percentage =
(neutral_comments / total_comments) * 100

percentages total comments
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# Display overall sentiment percentages
Comments: ' + str(total_comments)) print(‘Total Likes:
str(total_likes))

print('Positive Comments: ' + str(positive_comments) + ' (* +
str(positive_percentage) + ' %)") print('Negative Comments; '
+ str(negative_comments) + ' (* + str(negative_percentage) + '
%)") print('Neutral Comments: ' + str(neutral_comments) + ' ('
+ str(neutral_percentage) + ' %)")

per = ['Positive’, 'Negative', 'Neutral']

print(‘Total
'+

percentages = [positive_percentage, negative_percentage,
neutral_percentage] analyzer = ['Positive’, 'Negative’,
'Neutral']

percentages = [positive_percentage, nhegative_percentage,

neutral_percentage] plt.bar(analyzer, percentages)
plt.xlabel('per’) plt.ylabel('Percentage’)
plt.title('Sentiment Analysis for Video Comments") plt.show()

VII. TESTING AND MAINTENANCE
Definition:

Testing is an essential phase in the development of a
Sentiment Comment Analyzer project, conducted iteratively
throughout the project’s lifecycle and closely aligned with the
prototyping phase. This stage emphasizes gathering user
feedback on the developed prototypes, allowing the team to
assess and understand user interactions with the sentiment
analysis tools. Effective testing at this stage impacts all phases
of the project lifecycle: it deepens user empathy by offering
firsthand insights into user experiences, helps redefine
problem statements based on actual user needs, inspires
enhancements in the design and algorithms, and often leads to
meaningful adjustments in the Al models and analysis features
based on user responses.

Importance of Testing:

Testing in the context of a Sentiment Comment
Analyzer provides a unique opportunity to release platform
features and observe user interactions with real data. This
phase verifies if initial assumptions about sentiment
categorization and comment analysis align with actual user
expectations. Feedback on prototype features like sentiment
visualization, comment filtering, and keyword analysis
provides critical insights into what users find most valuable,
enhancing the team’s understanding of how users engage with
comment data.

Observing users as they navigate and interpret Al-
driven sentiment insights can uncover hidden needs, reveal
areas of confusion, and highlight unexpected preferences,
guiding further improvements. This user-centric approach
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increases the likelihood of a successful solution that not only
meets analytical goals but also provides an intuitive,
informative experience, making comment analysis more
accessible and impactful for content creators and brands alike.
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