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ABSTRACT: Facial emotion recognition is a key application of Artificial Intelligence (Al) and Computer Vision,
enabling machines to interpret human emotional states from facial expressions. This project, titled “Real-Time
Emotion Recognition with AI-Based Artistic Synthesis,” combines emotion detection with creative art generation.
Using the BEIT Vision Transformer model, facial images are resized to 224x224 pixels and classified into seven
emotions: Angry, Disgust, Fear, Happy, Neutral, Sad, and Surprise. A softmax function calculates probability scores,
and the dominant emotion is selected. Unlike traditional systems that stop at classification, this project integrates
Generative Al to create expressive artwork. A descriptive artistic prompt is generated and passed to the Stable
Diffusion XL model via Hugging Face’s API, producing unique art that reflects the emotional state.This integration
introduces a human-centered Al application that makes technology more interactive and empathetic. Transformer-
based architectures ensure robust performance in real-time emotion recognition, while generative models add creativity.
The novelty lies in extending emotion detection beyond analytics, offering machines the ability to engage with human
emotions in expressive ways. It highlights Al not only as a tool for analysis but also as a medium for artistic
interpretation. This approach bridges perception and creativity. The applications are diverse and impactful, spanning
digital therapy, where emotions can be visualized for patient support, creative media design, enabling emotion-driven
storytelling, and interactive entertainment, enhancing immersive experiences. It also contributes to human-
computer interaction, making machines more empathetic and engaging. By merging deep learning with generative Al,
this project shows how technology can evolve into systems that are both intelligent and expressive. It paves the way for
innovative, emotion-driven computing solutions.

KEYWORDS: Facial Emotion Recognition, Vision Transformer (BEiT), Generative Al, Stable Diffusion,Human-
Computer Interaction

L. INTRODUCTION

Facial emotion recognition has emerged as a crucial application of Artificial Intelligence (AI) and Computer Vision,
enabling machines to interpret human emotional states from facial expressions. This project, titled “Real-Time Emotion
Recognition with Al-Based Artistic Synthesis,” presents a novel system that combines accurate emotion detection with
creative art generation. The approach employs the BEIiT Vision Transformer model, where facial images are
preprocessed to 224x224 pixels and classified into seven emotions: Angry, Disgust, Fear, Happy, Neutral, Sad, and
Surprise. A softmax function is applied to generate probability scores, and the dominant emotion is identified based on
the highest confidence value. Unlike conventional systems that stop at classification, this project integrates Generative
Al to transform emotions into expressive artwork. A descriptive artistic prompt is generated based on the detected
emotion and passed to the Stable Diffusion XL model via Hugging Face’s API. The output is a unique Al-generated
artwork that visually represents the emotional state, bridging perception and creativity. This integration introduces a
human-centered Al application that makes technology more interactive, empathetic, and expressive.
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II. METHODOLOGY

2.1. Image Acquisition and Preprocessing:

In this stage, facial images are captured or uploaded and the face region is extracted using computer vision techniques.
The image is then resized to 224x224 pixels and normalized with the BEiT processor to ensure consistent input for
accurate emotion recognition.

Image Capture:The system allows users to upload facial images or capture them in real time using a camera interface.
Proper capture ensures that facial features such as eyes, mouth, and eyebrows are clearly visible for accurate

recognition.

Face Detection and Extraction: Computer vision techniques are applied to detect the facial region within the input
image. If multiple faces are present, each face is extracted and processed independently to maintain accuracy.

Resizing: Extracted facial images are resized to 224x224 pixels, which is the required input dimension for the BEiT
Vision Transformer model. This resizing ensures uniformity across all inputs regardless of original image size.

Normalization: Pixel values are normalized using the BEiT image processor to reduce variations caused by lighting,
orientation, or image quality. This step enhances consistency and improves classification accuracy.

Preprocessing Validation: The system verifies that the preprocessed image retains clarity of facial features. This
ensures the model receives high-quality, standardized input for reliable emotion recognition and artistic synthesis.

Image Acquisltion and Preprocessing
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TR Upload B i
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224 x 224

2.2. Feature Extraction using Vision Transformer (BEiT) :

Once the facial image is resized and normalized, it is passed into the BEiT Vision Transformer model. This ensures the
input is clean, consistent, and ready for deep feature extraction. The model expects a 224x224 pixel image with
standardized pixel values.

Transformer Architecture: The BEiT model divides the image into patches and processes them using self-attention
mechanisms. This allows the model to capture global relationships across the entire face. Unlike CNNs, it analyzes the
full facial structure holistically.

Deep Feature Extraction: Transformer layers extract rich contextual features from the image, focusing on patterns

like eyebrow movement, lip curvature, and eye structure. These features are more expressive and robust than traditional
local filters. The output is a feature vector used for emotion classification.

Feature Extraction using Vision Transformer
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2.3. Emotion Classification :

After feature extraction, the model applies a softmax function to convert raw outputs into probability scores. Each score
reflects the likelihood of the image belonging to a specific emotion class. This helps in selecting the most probable
emotional state.

Emotion Categories: The system is trained to classify facial expressions into seven emotions: Angry, Disgust, Fear,
Happy, Neutral, Sad, and Surprise. These categories are based on universally recognized emotional patterns. The model
compares scores across all classes to find the best match.

Dominant Emotion Selection: The emotion with the highest probability score is selected as the dominant emotion.
This ensures that the final output reflects the most confident prediction. The selected emotion is then used to guide the

next stage of artistic synthesis.

Emotion Classification
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2.4. Generative Artistic Synthesis:
Once the dominant emotion is identified, the system generates a descriptive artistic prompt. This prompt reflects the
emotional tone and guides the style of the artwork. It acts as a creative bridge between emotion and visual expression.

Generative Al Integration: The artistic prompt is passed to the Stable Diffusion XL model via Hugging Face’s API.
This generative Al model synthesizes high-quality images based on the emotional description. It transforms abstract
emotional data into visual art.

Emotion-Driven Output: The generated artwork visually represents the detected emotion in a creative and expressive

form. Each image is unique and tailored to the emotional state of the user. This step adds a human-centered, artistic
dimension to emotion recognition.

Generative Artistic Synthesis
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2.4, Interactive Output and Visualization:
The system uses a web-based interface built with Gradio to enable real-time interaction. Users can upload facial images
and instantly receive emotion predictions. The interface is designed for ease of use and fast response.

Emotion and Art Display: Once the emotion is classified and artwork is generated, both outputs are displayed side by

side. The interface shows emotion probabilities with confidence scores and the corresponding Al-generated image. This
dual output enhances user engagement and clarity.
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Real-Time Feedback: The system ensures minimal processing delay, making it suitable for real-time applications.
Users receive immediate visual feedback based on their emotional state. This responsiveness supports dynamic
interaction and creative exploration.

Interactive Output and Visualization

Emotion Probabilities ”
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Fear 2.0%
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Sad 0.5%
Detected Surprise 0.4% Al-Generated
Emotion: Artwork
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III. ABBREVIATIONS

Al — Artificial Intelligence

CV — Computer Vision

BEiT - Bidirectional Encoder representation from Image Transformers
ViT — Vision Transformer

DL — Deep Learning

FER - Facial Emotion Recognition

SDXL — Stable Diffusion XL

API — Application Programming Interface

UI — User Interface

UX — User Experience

IV. SUMMARY OF ALGORITHMS AND FORMULAS

1. Image Acquisition and Preprocessing :Standardizes pixel values for consistency.

2. Feature Extraction (BEiT Vision Transformer) :Converts patches into numerical embeddings.
3. Emotion Classification :Transforms outputs into probability scores.

4. Generative Artistic Synthesis :Adds noise, generates artistic images.

5. Interactive Output and Visualization :Selects highest probability as confidence.

V.RESULTS AND OUTPUT

5.1. Data Preparation and Feature Extraction

Facial images are collected and prepared for analysis. The preprocessing step ensures that variations in lighting, size,
and orientation are minimized. Normalization adjusts pixel values so that all images share a consistent scale. Resizing
and alignment guarantee that facial features are positioned uniformly across samples. As a result, the system produces
clean, standardized input data that is ready for accurate feature extraction in the next stage.

5.2. Emotion Detection and Classification

In this stage, the normalized facial images are divided into smaller patches for analysis. Each patch is converted into
numerical embeddings that capture fine details of facial features. The Vision Transformer processes these embeddings
using self-attention, allowing the model to focus on important regions of the face. This ensures that subtle expressions,
like eyebrow movement or lip tension, are effectively represented. As a result, the system produces rich feature vectors
that serve as the foundation for accurate emotion classification.

5.3. Artistic Generation and Visualization

In this stage, the extracted facial features are analyzed to determine emotional states. The classification model applies
deep learning techniques to assign probabilities across seven emotion categories such as anger, sadness, fear, and
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surprise. The softmax mechanism ensures these outputs are expressed as clear probability scores rather than raw values.
This makes the system’s predictions interpretable and easy to compare. As a result, the output highlights the dominant
emotion with a confidence score, providing a reliable basis for visualization and synthesis in the next step.

VI. CONCLUSION

The study demonstrates a complete pipeline that transforms raw facial images into meaningful emotional insights and
creative visualizations. Beginning with preprocessing, the system ensures standardized inputs by normalizing and
aligning facial data. Feature extraction through the Vision Transformer captures subtle facial details, enabling precise
representation of expressions. Emotion classification then interprets these features into probability scores, identifying
the dominant emotion with confidence. Generative synthesis using Stable Diffusion XL translates these emotions into
expressive artistic outputs, bridging technical analysis with creativity. The interactive interface further enhances
usability by displaying both analytical results and generated artwork in real time. This dual approach provides users
with scientific accuracy alongside imaginative visualization. The integration of deep learning and generative Al
highlights the strength of combining computational rigor with artistic innovation. Outputs are not only reliable but also
engaging, making the system versatile for practical and creative applications. By uniting emotion recognition with
generative art, the project achieves a unique balance of precision and expression. Ultimately, the methodology proves
effective in delivering both technical insights and aesthetic experiences. This conclusion underscores the potential of Al
to merge science and creativity in impactful ways.
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