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ABSTRACT: In the era of digital socializing, sharing photos of oneself has become a priority, developing an urgency
for people to receive their personalized photos from events at the earliest. Efficient management of event photos,
accurate attendee recognition, and prompt delivery of personalized images to clients pose significant challenges for
photographers. Our project addresses these challenges by leveraging advanced machine learning techniques for
automated image labelling and recognition. The software we developed facilitates seamless photo management and
delivery by utilizing face recognition and clustering methodologies. This allows for automatic identification and
organization of images, ensuring that personalized photos are delivered promptly to clients via email. Our approach
aims to streamline the workflow for photographers, enhancing their ability to provide a fast and customized service to
their clients.

KEYWORDS: Face Recognition, Face Clustering, Machine Learning, Computer Vision, Automated Photo Delivery,
Deep Learning, Event Photo Management, Image Processing.

L. INTRODUCTION

Face recognition and clustering are pivotal techniques for managing and organizing large collections of images,
particularly in event photography. These methods enable the automatic identification and grouping of faces within
photos, facilitating the swift and accurate delivery of personalized images to event attendees. In real-world scenarios,
event photographers often face the challenge of sorting through thousands of images to provide clients with their
specific photos. Manual sorting is not only time-consuming but also prone to errors, leading to delays and
dissatisfaction among clients.

Our system leverages advanced face recognition and clustering algorithms to automate this process, ensuring that each
individual receives their photos promptly and efficiently. The primary aim is to streamline the workflow for
photographers, enhance the client experience, and meet the growing demand for immediate photo sharing on social
media platforms. By automatically detecting and clustering faces in photos, our solution can deliver personalized photo
albums via email shortly after an event concludes.

The face recognition and clustering techniques used in our system involve deep learning models trained to identify and
group faces with high accuracy. These models analyze facial features and group similar faces together, making it easier
to organize and distribute photos. This technology has broad applications beyond event photography, including security
systems, social media management, and personal photo organization.

This paper is organized as follows. Section II describes the methodology behind face recognition and clustering,
detailing the algorithms and processes used. The workflow diagram representing the steps of the system is also
included. Section III presents the implementation details, covering the software and hardware requirements. Section IV
showcases experimental results, demonstrating the effectiveness of the system with various event photos. Finally,
Section V concludes the paper with a discussion on the impact of this technology and potential future enhancements.
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II. RELATED WORK

The field of face recognition and clustering has seen significant advancements over the years, driven by the need for
efficient and accurate identification systems in various applications. Early approaches to face recognition involved
simple geometric models and manual feature extraction. The introduction of eigenfaces by Turk and Pentland [1]
marked a significant milestone, utilizing Principal Component Analysis (PCA) for face recognition by reducing the
dimensionality of facial images and capturing key features.

Later, Fisherfaces proposed by Belhumeur et al. [2] enhanced this approach by using Linear Discriminant Analysis
(LDA) to maximize the separation between different classes while minimizing the variation within each class. This
method improved recognition accuracy, especially under varying lighting conditions and facial expressions.

The advent of deep learning has revolutionized face recognition, with deep convolutional neural networks (CNNs)
achieving unprecedented accuracy. One of the most notable contributions is the DeepFace model by Taigman et al.
[3], which employed a deep neural network trained on a large dataset of labeled faces. This approach demonstrated
the ability to recognize faces with high accuracy, even in challenging conditions.

Face clustering, on the other hand, has been widely explored for organizing large photo collections. The k-means
clustering algorithm has been a popular choice due to its simplicity and efficiency. However, it often struggles with
high-dimensional data and varying cluster sizes. To address these challenges, hierarchical clustering and density-
based methods such as DBSCAN [4] have been employed, offering better performance for complex datasets.

Recent works have focused on combining face recognition and clustering to automate photo management. The
FaceNet model by Schroff et al. [5] introduced a unified embedding for face recognition and clustering, using triplet
loss to learn a compact representation of faces. This model significantly improved the accuracy of both tasks,
enabling robust clustering of large-scale photo collections.

Our work builds upon these advancements by integrating state-of-the-art face recognition and clustering techniques
to automate event photo management and delivery. We leverage deep learning models to achieve high accuracy in
face detection and recognition, followed by efficient clustering algorithms to organize photos. This approach not
only streamlines the workflow for photographers but also enhances the client experience by providing personalized
photo albums promptly.

III. METHODOLOGY

Our system utilizes advanced face recognition and clustering techniques to automate event photo management and
delivery. The methodology involves three main stages: face detection, face clustering, and automated photo delivery.
Face Detection We employ a deep learning-based face detection algorithm using a pre-trained Convolutional Neural
Network (CNN) model to identify and locate faces in images. The process includes:

Face Localization: The CNN detects and localizes faces, generating bounding boxes around them.

Face Alignment: Detected faces are aligned to a standard pose to minimize variations.

Face Recognition For recognizing individual faces, we use the FaceNet model to generate unique embeddings (feature
vectors) for each face

Feature Extraction: FaceNet extracts a 128-dimensional embedding for each aligned face.

Similarity Measurement: Embeddings are compared using Euclidean distance to identify and differentiate individuals.
Face Clustering To organize photos, we cluster the recognized faces based on their embeddings using the DBSCAN
algorithm:

Clustering Algorithm: DBSCAN groups similar embeddings into clusters, each representing a unique individual.
Outlier Detection: DBSCAN identifies and processes outliers separately to ensure no face is missed.

Automated Photo Delivery The final stage involves the automatic delivery of personalized photo collections to
attendees:

Photo Organization: Photos are organized into albums based on clustering results.

Email Integration: Personalized photo albums are sent to attendees via email, providing a download link for easy
access.

This methodology ensures efficient and accurate management and delivery of event photos, enhancing the service
experience for clients and photographers.
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IV.EXPERIMENTAL RESULTS

Figures depict the clustered photos in the user interface. Fig. (a) showcases the organized photo collections using the
DBSCAN clustering algorithm. Each cluster represents a personalized collection of photos grouped by similarity. Fig.
(b) illustrates users receiving zip files of photos via email, highlighting the automated delivery system.
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V. CONCLUSION

In this study, we have developed and implemented an automatic text detection technique for Inpainting. Our algorithm
effectively identifies text regions within images containing mixed text-picture-graphic elements. Through extensive
testing on various images, our approach consistently demonstrates accurate text region detection capabilities,
highlighting its robustness and reliability for Inpainting applications.
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