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Abstract: This study presents a comprehensive exploration of sentiment analysis techniques across text, audio, and video
modalities. Leveraging natural language processing (NLP), speech recognition, and computer vision algorithms, the research
demonstrates the versatility and adaptability of sentiment analysis across diverse data sources. The necessity of such an
approach lies in its ability to provide deeper insights into user emotions and opinions expressed in various mediums, including
written text, spoken language, and visual content. Moreover, the study highlights the importance of sentiment analysis in
understanding customer feedback, market trends, social media sentiments, and sentiment-aware recommendation systems.
Future directions include advancing algorithmic accuracy and efficiency, integrating multimodal fusion techniques, and
exploring applications in diverse domains, thereby paving the way for enhanced sentiment analysis capabilities and broader real-
world applications.
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I.  INTRODUCTION
In the realm of human-computer interaction and affective computing, understanding and interpreting human emotions play a pivotal
role. Emotion detection systems have evolved significantly in recent years, leveraging advancements in artificial intelligence and
machine learning to discern emotional states from various modalities, including text, voice, and video. As part of ongoing research
in this domain, a comprehensive system has been developed to detect emotions across multiple input modalities.

A. Text Emotion Detection

The system incorporates natural language processing techniques to analyze textual data and extract emotional cues. By employing
sentiment analysis and deep learning algorithms, the system can discern emotional tones and sentiments expressed within written
communication. This functionality enables the detection of emotions in text-based mediums such as social media posts, emails, and
chat conversations.

B. Voice Emotion Detection

Utilizing speech processing and machine learning algorithms, the system can analyze audio inputs to identify emotional patterns in
speech. By extracting features such as pitch, intensity, and speech rate, along with employing deep learning models trained on
emotion-labeled datasets, the system can accurately classify spoken utterances into various emotional categories. This capability
facilitates emotion detection in applications such as call centers, virtual assistants, and voice-controlled interfaces.

C. Video Emotion Detection

With the integration of computer vision techniques, the system extends its capabilities to analyze facial expressions and gestures in
real-time video streams. Leveraging facial landmark detection, feature extraction, and deep neural networks, the system can
recognize subtle changes in facial expressions indicative of different emotional states. This functionality enables emotion detection
in scenarios such as video conferencing, surveillance, and human-computer interaction. The multi-modal emotion detection system
represents a holistic approach to understanding human emotions across different communication channels. By integrating text,
voice, and video analysis capabilities, the system offers a comprehensive solution for interpreting emotional signals in diverse
contexts. As research in affective computing continues to advance, such systems hold promise for enhancing human-machine

interaction, personalized services, and mental health monitoring.
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1. BLOCK DIAGRAM OF THE PROPOSED MODEL

Given below is the block diagram of the proposed model

Text processing Sentiment analysis * Output
- : L » i

Video Input Video processing » Sentiment analysis »

Figure 1 Block diagram of the proposed model

A. Explanation

1) Text Input: This is the textual data input, such as social media posts, comments, or any textual content.

2) Sound Input: This represents the audio data input, like recorded speeches, conversations, or any sound clips.

3) Video Frames: These are the frames extracted from a video file or stream.

4) Text Processing / Audio Processing / Video Processing: Each type of input undergoes its respective processing. Text processing
might include tasks like tokenization, stemming, or lemmatization. Audio processing could involve features extraction (MFCC,
etc.) and noise reduction. Video processing could include tasks like frame extraction, facial recognition, or motion detection.

5) Sentiment Analysis: After processing, the data is fed into the sentiment analysis module. This module applies machine learning
or deep learning algorithms to classify the sentiment of the input data into categories like positive, negative, or neutral.

6) Sentiment Output: Finally, the sentiment analysis results are presented as output. This could be a visualization, a report, or any
form of structured data indicating the sentiment of the input.

1. TEXT SENTIMENT ANALYSIS AND PROCESSING

This Python script builds a graphical user interface (GUI) application for sentiment analysis, leveraging the TextBlob library. Upon
execution, the application launches a window displaying input fields and buttons for user interaction. Users can input text into a
designated field and trigger sentiment analysis by clicking the "Analyze Sentiment" button. The application processes the text using
TextBlob, a natural language processing library, to determine its sentiment polarity—whether positive, negative, or neutral. The
result is displayed in a labeled area, indicating the detected sentiment. Moreover, to offer a visual representation of sentiment, the
application dynamically adjusts the color of a lamp icon on a canvas, with green indicating positive sentiment, red for negative, and
yellow for neutral. Overall, this intuitive interface provides users with a straightforward means to analyze the sentiment of textual
input, making sentiment analysis accessible and engaging. The simple flow diagram is shown below

User input(text entry)

e v
T
8-

Text processing (text blob and VADER)

Sentiment analysis

Analyse button (Button Click)

Result display

Lamp color update
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V. AUDIO SENTIMENT ANALYSIS AND PROCESSING
This Python script designs a user-friendly interface for sentiment analysis derived from audio input. Upon execution, it initiates a
window displaying a button labeled "Record Audio," which prompts users to capture audio input. Clicking the button activates the
audio recording function, utilizing the sound device library to record audio for a predefined duration. Subsequently, the recorded
audio data is converted to text format through the speech_recognition module's Google Speech Recognition service. Once the text
conversion is complete, the sentiment analysis function, powered by the VADER sentiment analysis tool, processes the text to
determine sentiment scores. The application then presents the analyzed sentiment, including the text transcript and sentiment scores,
in the GUI interface. This intuitive setup facilitates users in capturing audio snippets, analyzing the associated sentiment, and
gaining insights into the emotional tone conveyed within the audio recordings. The block diagram for the audio analysis is shown

below
Record audio (button click)
Audio Recording (sound device)

-
-

Audio to text

-

Sentiment analysis

-

Result display

-

Sentiment output

V. VIDEO SENTIMENT PROCESSING

The provided code implements a real-time emotion detection system using a webcam feed. Upon execution, it initializes the
webcam capture and loads pre-trained models for both face detection and emotion recognition. Using OpenCV for image processing
and NumPy for numerical operations, the system continuously processes each frame from the webcam feed. It detects faces within
the frames using the pre-trained face detector and extracts facial regions for emotion recognition. These regions are then resized,
preprocessed, and fed into the emotion recognition model to predict the emotions portrayed in the facial expressions. The predicted
emotions are overlaid on the original frames, providing users with visual feedback on the detected emotions. Additionally, a simple
graphical user interface (GUI) is created using tkinter, featuring a label indicating the purpose of the application ("Emotion
Detection™) and a button to start the emotion detection process. This integration of image processing techniques, machine learning
models, and GUI components enables users to analyze emotions in real-time from webcam feeds conveniently.
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Webcam feed

Face detection (Caffe Model )

Emotion recognition (ONNX Model )

Processed frame

Facial region preprocessing

Emotion prediction

I¢ I¢ It I¢ ItI

VI. EXPERIMENTAL RESULTS
A. User Interface of the Developed GUI

§ sentiment Analysis - u] %

Sentiment analysis software

Ms. Mala Das

Enter Text:

Analyze Sentiment (TextBlob) Analyze Sentiment (VADER)

Sentiment (TextBlob): Sentiment (VADER):

Combined Score:

Figure 2 User interface of developed code

As displayed on the GUI is an entry field where users can input the sentiment they wish to analyze. Upon clicking the "Analyze
Document™ button, the computation process is initiated, delivering the result. This outcome is reflected by a lamp graphic, which

dynamically alters its color in accordance with the analyzed sentiment.
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B. Sound Based Sentiment Analysis

The sound based sentiment analysis GUI is shown below

¢ Audio Sentiment Analyzer — O X

Text: it is a great day today
Sentiment Scores: {'neg": 0.0, 'neu’: 0.549, 'pos": 0.451, ‘compound": 0.6249}

It can be seen in the above GUI that the entered text is “Today is a great day” and the corresponding sentiment scores are shown
below. The compound score of 0.6249 is shown which represents the positive sentiment.

C. Video Based Sentiment Analysis
The GUI for the video based emotion detection is shown below

¢ GUI created by Mala Das

Emotion Detection

Start emotion detection

When “Start emotion detection’ is clicked, the webcam feed gets open and the emotion detection process starts. The result obtained
from this sentiment analysis is shown below.

It can be seen that the emotion analysis score can be viewed on real time over the terminal window as shown below.

‘_,
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VIlI. CONCLUSION AND FUTURE SCOPE

The provision of three Python codes for sentiment analysis from text, audio, and video sources showcases the versatility and
adaptability of sentiment analysis techniques across various data modalities. This comprehensive approach allows for a deeper
understanding of sentiment expressed in different mediums, providing valuable insights into user emotions and opinions across
diverse platforms. The utilization of natural language processing (NLP) techniques for text analysis, speech recognition for audio
input, and computer vision algorithms for video processing demonstrates the integration of multiple advanced technologies to
accomplish sentiment analysis tasks effectively. Looking ahead, future developments in this field could focus on enhancing the
accuracy and efficiency of sentiment analysis algorithms, incorporating multimodal fusion techniques to analyze sentiments from
combined text, audio, and video inputs, and exploring applications in diverse domains such as market research, social media
analysis, customer feedback analysis, and sentiment-aware recommendation systems. Additionally, advancements in deep learning
architectures, the availability of large-scale annotated datasets, and the integration of domain-specific knowledge could further
propel the capabilities and applications of sentiment analysis across various domains and industries.
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