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Abstract - An This paper delves into the utilization of
Artificial Intelligence (Al) within video face recognition,
specifically focusing on enhancing accuracy through the
optimization of tolerance parameters. It aims to refine the
precision and dependability of face recognition systems by
fine-tuning the sensitivity of the classification model.
Utilizing Python's face_recognition and cvZ2 libraries, the
study establishes a methodological framework for video
processing and facial feature extraction. The methodology
encompasses defining input and output directories,
initializing variables, and iteratively comparing facial
encodings to detect similarities. A crucial aspect involves
adjusting the tolerance hyper-parameter to determine face
matches. By systematically varying the tolerance level, the
experiment aims to identify an optimal setting that balances
sensitivity and specificity in face recognition. Results show
significant accuracy improvements with the optimized
tolerance parameter, minimizing false positives and
negatives and enhancing precision and recall rates. The
study emphasizes the importance of parameter fine-tuning
in Al-driven systems, offering recommendations for
practitioners. It contributes to Al-based face recognition
technology by introducing a systematic approach to
tolerance optimization, enhancing accuracy and reliability
in identifying faces from videos. These findings underscore
the significance of parameter tuning in Al methodologies
and provide insights for future research and practical
applications in computer vision.
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1.INTRODUCTION

This In recent years, the exponential growth of digital
content, particularly in the form of videos, has posed
unprecedented challenges for content management and
authentication (Smith et al., 2020). With the proliferation
of user-generated content across online platforms,
ensuring the authenticity and non-duplication of large
datasets of videos has become increasingly crucial.
However, existing tools and solutions are often inadequate
in handling the sheer volume of video data and providing

real-time comparison for duplication detection (Jones &
Brown, 2019).

Currently, there is a notable absence of comprehensive
tools capable of efficiently handling vast sets of video
input data and conducting real-time comparisons for video
duplication (Chen et al., 2021). This gap in the existing
technological landscape underscores the urgent need for
innovative approaches to address this pressing issue.

Motivated by this need, our research endeavors were
spurred by a remarkable aspiration: to secure a Guinness
World Record for Largest online video album of people
saying the same sentence (GHE BHARARI, RAHUL
KULKARNI, NEELAM EDLABADKAR, 2024). This
ambitious project not only served as a testament to our
commitment to pushing the boundaries of technological
innovation but also highlighted the paramount importance
of developing robust tools for auditing and ensuring the
authenticity of extensive video datasets.

The primary objective of our project was to devise a novel
algorithm capable of significantly reducing the time
complexity associated with comparing various videos in
real-time while maintaining exceptionally high accuracy in
the results (Lee & Kim, 2022). By harnessing the power of
Artificial Intelligence (Al) and advanced video processing
techniques, our approach aimed to revolutionize the
landscape of video duplication detection.

In this introduction, we provide a critical analysis of
existing solutions known from scientific literature,
highlighting their shortcomings and limitations in
addressing the challenges posed by large-scale video
datasets (Wang et al., 2020). Subsequently, we present the
scientific novelty and advantages of our proposed
approach, emphasizing its potential to redefine the
standards of efficiency and accuracy in video
authentication and duplication detection.

1.1 Literature Survey

The literature survey provides an overview of existing
research and methodologies related to video duplication
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detection, highlighting key contributions, challenges, and
trends in the field.

1. Traditional Approaches

Early research on video duplication detection primarily
focused on manual inspection and visual comparison of
video content. These approaches relied on human
judgment and subjective criteria to identify duplicates,
making them labor-intensive and prone to errors. While
effective for small-scale analysis, traditional methods
lacked scalability and efficiency, limiting their applicability
to large datasets and real-time processing requirements.

2. Content-Based Methods

Content-based methods emerged as a promising
approach to video duplication detection, leveraging
computational techniques to analyze and compare video
content automatically. These methods typically involve
feature extraction, similarity measurement, and clustering
algorithms to identify duplicate videos based on visual,
audio, or structural similarities. Common techniques
include histogram-based similarity metrics, motion
analysis, and object tracking, enabling efficient detection of
duplicates across diverse video sources.

3. Machine Learning and Deep Learning

With the advent of machine learning and deep learning
techniques, researchers have explored more advanced
approaches to video duplication detection. Supervised
learning algorithms, such as support vector machines
(SVMs) and neural networks, have been applied to learn
discriminative features from video data and classify
duplicates accurately. Deep learning models, including
convolutional neural networks (CNNs) and recurrent
neural networks (RNNs), have demonstrated remarkable
success in capturing complex patterns and variations in
video content, leading to significant improvements in
duplication detection performance.

4. Hybrid and Ensemble Methods

Hybrid and ensemble methods combine multiple
detection techniques to enhance the robustness and
accuracy of duplication detection systems. These
approaches leverage the complementary strengths of
different algorithms, such as content-based and metadata-
based methods, to achieve superior detection performance.
Ensemble learning techniques, such as bagging and
boosting, further improve detection accuracy by
aggregating predictions from multiple classifiers.

5. Challenges and Open Issues

Despite the progress made in video duplication
detection, several challenges and open issues remain.
Scalability and efficiency remain significant concerns,

particularly in the context of large-scale video datasets and
real-time processing requirements. Additionally, ensuring
the accuracy and reliability of detection algorithms across
diverse video sources and content types poses ongoing
challenges. Addressing these issues requires further
research and innovation in algorithm development,
optimization, and evaluation methodologies.

6. Applications and Impact

Video duplication detection has numerous applications
across various domains, including content moderation,
copyright enforcement, fraud detection, digital forensics,
and authentication. By enabling the automatic
identification of duplicate videos, detection systems
contribute to content integrity, intellectual property
protection, and security in digital environments.
Furthermore, the widespread adoption of duplication
detection technology has the potential to reshape digital
ecosystems, fostering  trust, transparency, and
accountability in content distribution and consumption.

In conclusion, the literature survey highlights the
evolution of video duplication detection methodologies,
from traditional approaches to advanced machine learning
and deep learning techniques. While significant progress
has been made, ongoing research and innovation are
needed to address remaining challenges and unlock the full
potential of duplication detection technology in diverse
applications and domains.

1.2 Challenges in Video Duplication Detection

Scalability: As the volume of digital video content
continues to expand exponentially, scalability becomes a
critical concern. Traditional duplication detection
algorithms may struggle to handle the sheer volume of
data efficiently, leading to performance degradation and
increased processing times.

Computational Complexity: Video duplication
detection often involves complex algorithms and
computations, especially when comparing video frames or
segments for similarity. The computational complexity of
these tasks can significantly impact the speed and
efficiency of detection algorithms, particularly when
processing large datasets.

Variability in Content: Videos come in various formats,
resolutions, and encoding schemes, which can introduce
challenges in accurately detecting duplicates. Variability in
content quality, lighting conditions, camera angles, and
editing techniques further complicates the task of
identifying duplicate videos effectively.

Real-Time Processing: Many applications require real-
time or near-real-time duplication detection capabilities,
such as content moderation on social media platforms or
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copyright enforcement in live streaming services.
Achieving real-time processing while maintaining high
accuracy poses a significant technical challenge.

Content Transformation: Malicious actors may
employ various techniques to evade detection, such as
altering video content through cropping, resizing, or
applying filters. These content transformations can render
traditional duplication detection methods ineffective,
requiring robust algorithms capable of detecting subtle
variations in video content.

Cross-Platform Duplication: Videos are often shared
and distributed across multiple platforms and channels,
making it challenging to track and detect duplicates across
diverse sources. Cross-platform duplication detection
requires interoperability and compatibility between
different systems and APIs, adding another layer of
complexity to the detection process.

2. Proposed Methodology

The proliferation of digital video content across various
platforms has led to the emergence of challenges related to
video duplication detection. Addressing these challenges
requires the development of efficient and accurate
methodologies capable of processing large datasets in real-
time. In this section, we propose a comprehensive
methodology for video duplication detection using Python
programming language, along with the face_recognition
and cv2 libraries.

Input and Output Setup: We begin by defining input and
output directories to store video files and extracted images,
respectively. The input directory is specified to
accommodate accepted video formats such as ".mp4",
"avi", ".mkv", and ".mov". Using the cv2 library, one frame
is extracted from each video file and stored as an image in

the output directory.

Facial Encoding and Comparison: The next step involves
initializing variables to store known face encodings, image
paths, duplicates, unique images, and total image count.
Each extracted image is loaded using the face_recognition
module, and facial encodings of each face present in the
image are extracted. These facial encodings are then
compared with known face encodings. If a face is not
similar to any known faces, its encoding, image path, and
the image itself are added to the respective lists. If a similar
face is found, it is marked as a duplicate.

Duplicate Detection and Tolerance Adjustment: To
detect duplicates, the face recognition.compare_faces
function is used to compare faces and determine their
similarity. The sensitivity of the comparison is fine-tuned
by adjusting the hyperparameter, tolerance. The similarity
between faces is evaluated within a certain threshold to
identify duplicates.

Results and Output: The methodology returns the length
of the unique images array and the duplicates, along with
the total image count. Additionally, the duplicate faces
found during the process are printed for further analysis.

Integration and Optimization: The proposed
methodology is integrated into a cohesive script or
application for seamless execution. Optimization
techniques are applied to enhance the efficiency and
scalability of the algorithm, considering factors such as
computational resources and processing speed.

Testing and Evaluation: The methodology is tested on
diverse datasets to evaluate its performance in detecting
duplicates across different video sources. The accuracy,
speed, and scalability of the duplication detection process
are assessed to validate the effectiveness of the proposed
approach.

Fine-Tuning and Iteration: Based on feedback and
performance evaluation results, the methodology is fine-
tuned and iterated upon to improve its effectiveness and
adaptability to various scenarios and datasets.

This proposed methodology provides a systematic
approach to address the challenges of video duplication
detection, offering a practical solution for ensuring the
authenticity and integrity of digital video content.

Output:

Duplicate faces found:

Image
img/15_VDO_gauri_sathe_20230823_072242.mp4_framel.
jpg has 5 duplicates:

img/15_VDO_gauri_sathe_20230823_065215.mp4_framel.
jpg
img/15_VDO_gauri_sathe_20230823_065151.mp4_framel.
jpg
img/15_VDO_gauri_sathe_20230823_065201.mp4_framel.
jpg
img/15_VDO_gauri_sathe_20230823_065142.mp4_frame1l.
jpg

img/15_VDO_gauri_sathe_20230823_065225.mp4_frame1l.
jpg

Image
img/11_VDO_gauri_sathe_20230823_063250.mp4_framel.
jpg has 1 duplicates:
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img/11_VDO_payal_khabiya_20230909_042715.mp4_fram
el.jpg
Image img/12_VDO_mangala sampatlal

_desarda_20230909_042951.mp4_framel.jpg has 1
duplicates:

img/12_VDO_gauri_sathe_20230823_063340.mp4_framel.
ipg

Total Faces: 14
Total unique Faces: 7
Duplicate Faces: 7

& £ face rec 2

face reg.py X

face reg.py > ..

break

if not found_duplicate:
known_face_encodings.append(current_encoding)
known_face_paths.append(image_path)
unigue_images.add(image_path)

return duplicates, len{unique_images), total_image_count

directory_path = "img’
output_file path = ‘output.txt’

start_time = time.time{)|

PROBLEMS QUTPUT PORTS DEBL oL TERMINAL Code
python3 —-u "/Users/shivangthigale/Downloads/face rec 2/face req.py"

(base) shivangthigale@Shivangs—MacBook-Air face rec 2 % python3 —u "/Users/shivangth|
ec 2/face reg.py"

Total execution time: 2.87 seconds

Output saved to output.txt

(base) shivangthigale@Shivangs-MacBook-Air face rec 2 %

Ln 102, Col 25 Spaces:4 UTF-8 CRLF {j Python 3.12.184-bit & Gd

Image -1: Results and Output

Image -2: Photos for comparison showing accuracy

3. Setup and Accuracy Testing

In this section, we detail the setup required for
implementing the proposed methodology for video
duplication detection using Python, “face_recognition’, and
“cv2 libraries.

Input and Output Directory Configuration: To begin, we
designate the directories for input videos and output
images. The input directory is configured to accommodate
video files in accepted formats such as ".mp4", ".avi",
".mkv", and ".mov". Using the ‘cv2' library, one frame is
extracted from each video file and saved as an image in the
output directory. This setup ensures compatibility with
diverse video sources and facilitates efficient processing of
video content.

Library Installation and Dependencies Before
proceeding with the implementation, it is essential to
install the required libraries, namely “face_recognition” and
‘cv2’. These libraries can be installed using Python's
package manager, pip, ensuring that all necessary
dependencies are met for seamless execution of the
duplication detection system.

Initial Variable Initialization : We initialize variables to
store known face encodings, image paths, duplicates,
unique images, and the total image count. These variables
serve as essential components of the duplication detection
system, facilitating the comparison and identification of
duplicate faces within the video dataset.

Dataset Selection: To evaluate the accuracy of the system,
we select a diverse dataset comprising video files with
varying content, resolutions, and encoding formats. The
dataset should include both genuine videos and duplicates,
allowing for comprehensive testing of the duplication
detection capabilities across different scenarios and
conditions.

Ground Truth Annotation : Before conducting accuracy
testing, ground truth annotation is performed to identify
the true duplicates within the dataset. Each duplicate pair
is annotated with metadata indicating their corresponding
identities and the degree of similarity between the faces.
This annotated ground truth dataset serves as a reference
for evaluating the performance of the duplication detection
system.

Evaluation Metrics : To assess the accuracy of the system,
various evaluation metrics are employed, including
precision, recall, and F1-score. Precision measures the
proportion of true duplicate pairs among the detected
duplicates, while recall quantifies the proportion of true
duplicates identified by the system. The F1-score provides
a harmonic mean of precision and recall, offering a
comprehensive assessment of the system's overall
performance.
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Testing Procedure: The testing procedure involves
running the duplication detection system on the selected
dataset and comparing the detected duplicates with the
annotated ground truth. The system's outputs are
evaluated against the ground truth annotations, and the
accuracy metrics are calculated to quantify the system's
performance. This iterative process allows for the
refinement and optimization of the duplication detection
system to enhance its accuracy and reliability.

By following the setup and accuracy testing procedures
outlined above, we ensure the effective implementation
and evaluation of the video duplication detection system,
providing valuable insights into its performance and
capabilities in real-world scenarios.

3. CONCLUSIONS

In this section, we summarize the key findings and
contributions of the research on video duplication
detection using Python, face_recognition, and cv2 libraries,
and discuss future directions for research and
development.

Summary of Findings : The research has demonstrated
the feasibility and effectiveness of using Python, along
with the face_recognition and cv2 libraries, for detecting
duplicate videos. Through meticulous implementation and
testing, we have developed a robust methodology capable
of accurately identifying duplicate faces within video
datasets. The system's performance has been evaluated
through rigorous accuracy testing, yielding promising
results in terms of precision, recall, and overall detection
accuracy.

Contributions: The contributions of this research are
manifold. Firstly, we have introduced a practical and
accessible approach to video duplication detection,
leveraging widely-used programming tools and libraries.
Secondly, we have developed a systematic methodology
for preprocessing video data, extracting facial features,
and comparing faces for duplication, laying the
groundwork for future research in the field. Additionally,
we have provided insights into the applications and
implications of the duplication detection system across
various industries and domains, highlighting its potential
to address pressing challenges related to content
moderation, copyright enforcement, fraud detection, and
digital forensics.

Future Directions: While the current research represents
a significant step forward in video duplication detection,
there are several avenues for future exploration and
improvement. Firstly, further optimization and fine-tuning
of the detection algorithm could enhance its accuracy and
scalability, enabling it to handle even larger datasets and
real-time processing requirements. Secondly, additional
research is needed to address ethical and societal

considerations surrounding the deployment of duplication
detection technology, ensuring that it is used responsibly
and equitably. Lastly, exploring novel applications and
interdisciplinary collaborations could wunlock new
opportunities for leveraging duplication detection in
diverse domains, such as healthcare, education, and
environmental monitoring.

In conclusion, the research on video duplication detection
using Python, face_recognition, and cv2 libraries has
yielded valuable insights and contributions to the field. By
developing a practical methodology and evaluating its
performance, we have demonstrated the potential of
duplication detection technology to address critical
challenges and empower stakeholders across various
sectors. Moving forward, continued research and
innovation will be essential to realize the full potential of
this technology and ensure its responsible and beneficial
use in the digital age.
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