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Abstract—

Human behavior detection systems using face recognition
technology have become one of the key areas of research in
artificial intelligence and computer vision. The present study
puts forward an all-encompassing framework for the
detection and analysis of human behavior through face
recognition, integrating advanced techniques in deep
learning and pattern recognition. The proposed system
integrates facial feature extraction, emotion recognition, and
behavioral pattern analysis to provide a real-time glimpse
into individual and group activities. Using CNNs and
pretrained models, this system can give high accuracy rates
in the emotions of happiness, sadness, anger, and surprise,
which further correlate to certain behavioral states. The
application area includes security surveillance, workplace
monitoring, healthcare, and human-computer interaction.
Experiments prove the system's capability to learn and be
appropriate under changing illumination, occlusions, and
facial expressions and demonstrates robust performance. The
work shows how face-based behavioral detection systems
could lead the way to intelligent and context-aware
applications.

. INTRODUCTION
A. Background and Rationale

Face recognition-based human behavior detection integrates
Al and computer vision to analyze human actions, emotions,
and interactions. With Al's growing role in security,
healthcare, and human-computer interaction, this
technology addresses real-world challenges. Advancing
from simple recognition to detecting subtle expressions and
complex behaviors, it enhances security by identifying
suspicious activities, aids mental health monitoring by
observing emotional distress, and optimizes customer
experiences through reaction analysis. By bridging
recognition and behavioral analysis, this innovation makes
systems smarter and more responsive across applications.

B. Problem Statement

"Existing systems lack the capability to accurately and
efficiently analyze human behavior in real-time, relying
primarily on manual observation or basic sensor inputs.
Despite advancements in facial recognition technology, its
application remains limited to identification rather than
behavior detection n. There is a critical need for an integrated
solution that can interpret human emotions and actions while
addressing challenges of accuracy, diversity, and ethical
concerns such as privacy and bias."

Il. LITERATURE SURVEY

A. Deep Fake Face Detection Using Machine Learning and
Various GAN Models

Deepfakes through GANSs, in recent times, pose an immense
threat with the high degree of realism in video and images.
The scope of this study lies in exploring a robust methodology
of detection with the use of GANs and focusing on the data
preprocessing through MNIST and CelebA datasets at
various resolutions (e.g., 4x4, 8x8, 16x16) to enable the
effective training of models. Three GAN architectures are
used. DCGAN is used to generate realistic images, StyleGAN
for high-resolution photorealistic outputs with controllable
styles, and StarGAN for multi-domain image-to-image
translation, making it possible to change attributes like hair
color and gender. In the adversarial training framework, the
discriminator should classify real images from fake images,
and the generator should modify its output in order to cheat
the discriminator. The stability of training is justified by
discriminator loss and generator loss. Results indicate a
detection accuracy of up to 95% in distinguishing real and
synthetic images, with StyleGAN and DCGAN showing
superior realism and StarGAN being highly versatile in
attribute modification. Though the methodology holds
promise for applications such as image synthesis and
manipulated media detection, there are still challenges such
as computational demands, dependence on dataset quality,
and generalization to diverse datasets. This work emphasizes
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the GAN architectures in deepfake detection and how more
diversity and resolution in datasets need to be developed..

B. Constrained Convolutional Neural Networks: A New
Approach Towards General Purpose Image
Manipulation Detection
The detection of image manipulations is a very critical

challenge in multimedia forensics, with the sophistication of
forgery tools growing. Most traditional methods are only
limited to certain types of manipulation and hence require
much time and are not very versatile. This paper proposes a
general-purpose Constrained Convolutional Neural Network
(CNN) for the detection of multiple types of manipulation
while suppressing content-dependent features. It would create
a dataset of manipulated grayscale image patches that would
have the following operations with varying parameters
applied to ensure the diversity: filtering, blurring, and
compression. The novelty is within the constrained
convolutional layer, suppressing the image content, but
looking for manipulation traces. Later, layers will get spatial
and hierarchical features that support robust detection.

This model achieves an accuracy of up to 99.97%, better
than traditional approaches such as Spatial-Domain Rich
Model (SRM). The model is also robust against variations in
parameters and complex editing scenarios, making it scalable
and adaptable for real-world applications. Some of the
benefits include general-purpose applicability, content
suppression to improve accuracy, and scalability with large
datasets. Challenges remain with computational intensity,
hyperparameter sensitivity, and dependency on dataset
quality. Such technique, though prone to its vulnerabilities,
constitutes significant progress toward practical multimedia
forensics by promoting a scalable accuracy solution toward
many forms of diverse image manipulations.

C. Deepfakes Detection Techniques Using Deep Learning: A
Survey

The increasing prevalence of deepfake content, generated
using advanced deep learning techniques like GANSs, poses
significant risks to public trust, security, and media integrity.
Detecting deepfakes remains a critical challenge since
traditional detection methods cannot keep pace with the rapid
advancements in generative models. This survey explores
state-of-the-art deep learning-based techniques for deepfake
detection, focusing on both image and video-based methods.
The image detection models use spatial and statistical
features, preprocessed to minimize artifacts for enhanced
detection. Video-based methods make use of both temporal
and spatial analysis, wherein CNNs are used to extract frame-
level features and LSTMs to model temporal dependencies.
Physiological signals, such as eye blinking and heart rate, are
also used to detect anomalies in fake videos. Multi-modal
detection approaches combine audio and visual cues for
further improved accuracy. Despite having a high detection
accuracy, there are challenges here, such as the resource-
intensive deep learning models, dependence on datasets, lack
of real-time applicability, and vulnerability to adversarial
attacks. Current models' great results on benchmark datasets
have been impressive, reaching up to 96% accuracy in some

cases, but still require work, especially on real-time detection
and adversarial robustness.

D. Deepfake Detection: A Systematic Literature Review

Deepfakes-are a dangerous and newly emerging kind of
Al-generated fake media that can be used to create realistic
yet manipulated images, videos, and audio. The purpose of
such  media is mostly malicious: for spreading
misinformation, political manipulation, or committing
cybercrimes. Deepfakes have been a challenge because they
evolve quickly with new generation techniques. This paper
provides a systematic review of current deepfake detection
methods by categorizing them into deep learning-based,
classical machine learning-based, statistical, and blockchain-
based techniques. Data collection makes use of extensive
datasets such as FaceForensics++ and Celeb-DF which
contain both authentic and manipulated media. Feature
extraction seeks the presence of biological signals,
spatialtemporal inconsistencies, and GAN induced artifacts.
Deep learning models specifically the CNNs and RNNs
automatically learn features, whereas hybrid models combine
both spatial and temporal analysis for video-based detection.
Statistical methods utilize techniques such as expectation
maximization to measure differences, while blockchain-based
solutions ensure the authenticity of content through
decentralized verification and tamper-proof records. Model
evaluation is performed using metrics such as accuracy,
precision, recall, and AUC, benchmarking performance on
datasets such as the Deepfake Detection Challenge (DFDC).

The review shows that deep learning models, especially
CNNs, achieve high detection accuracy, with over 90% on
benchmark datasets. Ensemble models, such as
DeepfakeStack, further enhance performance up to 99.65%.
However, the effectiveness of these models has challenges,
including dataset biases, adversarial attacks, high
computational costs, and real-time limitations. The paper
concludes by underlining the need for further research into
more robust, scalable solutions and exploring emerging
trends, such as multi-modal approaches and advancements in
adversarial robustness, to address these challenges.

I1l.  METHODOLOGY

The methodology for a Face Recognition-Based Human
Behavior Detection System involves several key steps to
ensure accurate and efficient detection. First, input data, such
as images or video streams, is captured and preprocessed to
enhance quality and ensure consistency under varying
conditions like lighting and angles. Then, face detection is
performed using algorithms like Haar cascades or deep
learning models. Once faces are detected, facial features are
extracted using methods like Convolutional Neural Networks
(CNNs). These features are used for face recognition,
identifying individuals using trained models such as FaceNet.
Behavioral analysis follows, detecting emotional states like
happiness, sadness, or anger based on facial expressions. The
final step involves a decision system that classifies behavior
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patterns using predefined rules or machine learning models.
Tools such as OpenCV,

TensorFlow, and Dlib are employed to support this process,
ensuring real-time detection, classification accuracy, and
adaptability for various applications.

IV. ADVANTAGES AND DISADVANTAGES

A. Advantages

* Enhanced Real-Time Monitoring: Enables the
detection and classification of human emotions
and behaviors in real time, improving
responsiveness in applications like surveillance
and  healthcare.Scalability ~ for  Various
Manipulations: CNNs can be designed and
trained to address various manipulations, making
them generalpurpose Deepfake detection tools.

* Accurate Emotion Recognition: Uses advanced
models like CNNs and FaceNet to deliver high
precision in identifying emotions such as
happiness, sadness, and anger, ensuring reliable
results.Proven Effectiveness in Literature: The
studies have been proven that the CNN-based
approaches are more accurate and robust as
compared to traditional approaches like classical
machine learning and statistical techniques

+ Wide Range of Applications: Serves diverse
fields, including security systems, smart
classrooms, workplace analytics, and human-
computer interaction, making it a versatile tool.

o Scalable and Adaptive: Employs adaptable
machine learning models that can evolve with
additional data, making it suitable for large-scale
or dynamic environments.

B. Disadvantages

While the project offers several advantages, there are certain
limitations and challenges:

»  Privacy Concerns: Raises ethical issues related
to data collection and usage, as facial recognition
involves capturing sensitive personal
information.

*  Dependence on Quality Input: Performance may
degrade under poor lighting, extreme angles, or
low-resolution images, limiting effectiveness in
uncontrolled environments.Vulnerability to New
Manipulation Techniques: As GANs improve,
new architectures can better create less
detectable artifacts, making it more challenging
for predefined feature extraction techniques to
stay adaptable.

 High Computational Demand: Requires
significant processing power and resources for
real-time analysis, which may not be feasible for
all systems. Resource-Intensive Implementation:
A practical, deployable solution using
InceptionResNetV2 and custom feature extraction

methods may require a lot of expertise and
resources for optimization and maintenance.

V. CONCLUSION

In conclusion, a face recognition-based human behavior
detection system leverages advanced machine learning and
deep learning techniques to analyze and interpret human
emotions and behaviors with high accuracy. This innovative
technology has diverse applications, ranging from security
and surveillance to healthcare and personalized user
experiences. While it offers significant benefits, such as real-
time monitoring, scalability, and adaptability, it also poses
challenges like privacy concerns, computational demands,
and potential biases in data. By addressing these limitations
and ensuring ethical implementation, such systems can serve
as powerful tools for enhancing humancomputer interaction
and improving decision-making across various domains.
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