© July 2023 | IJIRT | Volume 10 Issue 2 | ISSN: 2349-6002

Face Detection and Gender Classification App

HARSH BANSAL!?, VINEET KAUR?, SANDEEP VASHISHTHAS3, PRACHI MISHRA*
1.2.3.4 CSE-AIML, Chandigarh University, Mohali, India

Abstract— Face Detection app for gender classification
from camera is a challenging task due to the variability of
human faces, the pose of the face, and the lighting
conditions. A face detection app for gender classification
built on Python programming language was proposed. The
app uses the OpenCV and dlib libraries to detect faces,
extract features, and classify the extracted features using a
machine learning algorithm. The app achieved an
accuracy of 95% on the LFW dataset. The app was
implemented in Python and tested on a variety of images.
The app was evaluated on the LFW dataset. The app has
the following limitations: it is not able to accurately classify
faces that are in low-light or that are backlit, and it is not
able to accurately classify faces that are wearing
sunglasses or hats. Future work on the app will focus on
improving the accuracy of the app in these challenging
conditions.

Indexed Terms— Facial Recognition, Mood Detection,
Artificial Intelligence, Personalized Experience,
Physiological Cues, Open CV Potential Risks, Backlit,
LWS

l. INTRODUCTION

Facial recognition technology is becoming
increasingly ubiquitous, and it is important that this
technology is fair and equitable for everyone. Gender
bias in facial recognition technology can have a
negative impact on people who are misidentified, such
as being denied access to services or being arrested for
a crime they did not commit. This project will develop
a face detection app for gender classification that is
free of gender bias. The app will be trained on a dataset
that includes a diverse range of people, and it will be
evaluated using a variety of metrics to ensure that it is
accurate and fair.

One of the biggest problems with facial recognition
technology is that it is not always accurate. In some
cases, it can misidentify people, which can have a
negative impact on their lives. For example, a person
who is misidentified as a criminal could be arrested or
denied access to a service. Another problem with
facial recognition technology is that it can be biased
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against certain groups of people, such as women and
people of color. This bias can lead to people being
misidentified or denied access to services. Finally,
facial recognition technology raises concerns about
privacy and surveillance. Facial recognition
technology can be used to track people's movements
and activities, which could be used to invade people's
privacy.

Facial recognition technology is a powerful tool that
can be used for a variety of purposes, such as security,
identification, and marketing. H Some of the potential
problem that arise in the app are:

Accuracy: Facial recognition technology is not always
accurate. In some cases, it can misidentify people,
which can have a negative impact on their lives. For
example, a person who is misidentified as a criminal
could be arrested or denied access to a service.

Bias: Facial recognition technology can be biased
against certain groups of people, such as women and
people of color. This bias can lead to people being
misidentified or denied access to services.

Privacy: Facial recognition technology can be used to
track people’'s movements and activities. This raises
concerns about privacy and surveillance. In
conclusion, facial recognition and mood detection
technologies have the potential to transform many
industries. Recommending music based on a person's
mood is just one example of the exciting applications
of these technologies. However, it is crucial to
consider the ethical implications of using these
technologies and address potential risks and
limitations to ensure their responsible us.

1. LITERATURE SURVEY

In recent years, several studies have explored the use
of artificial intelligence and image processing
techniques to develop emotion gender classification.
Chuan-xu et [1] on method based on 2-D Gabor
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wavelet transform and support vector machine (SVM)
on face images. The Gabor wavelet transform is used
to extract features from face images, which are then
fed into an SVM classifier for gender classification.
Mittal S et [2] proposes a hybrid classical-quantum
neural network for gender recognition from facial
images. The classical neural network is combined with
a quantum circuit to extract quantum features from the
input image. These features are then fed into the
classical neural network for gender classification.
Wang et. al [3] presents a deep convolutional neural
network (CNN) model for face detection and age
gender classification. The proposed model uses a pre-
trained CNN for face detection and another CNN for
age and gender classification. Garain et. al [4] r
proposes a deep learning model called GRA net for
classification of age and gender from facial images.
The proposed model uses a combination of global and
regional features extracted from the input image using
convolutional neural networks. Moghaddam et. al [5]
presents a gender classification method based on
support vector machines (SVM) using geometric
features of face images. The proposed method extracts
geometric features such as nose and mouth locations
from the face images and uses them as inputs to an
SVM classifier for gender classification. Lin, G. S., et.
al [6] s proposed a feature-based gender recognition
method that uses color information to identify gender.
The proposed method uses color-based features
extracted from the face, including skin color, lip color,
and eye color, to train and test a support vector
machine (SVM) classifier. The system was evaluated
on a dataset of 400 face images, achieving an accuracy
rate of 92.5%. Khan, S. A et. al [7] conducted a survey
on gender classification using image processing
techniques. The paper provides an overview of the
research carried out in this field, highlighting different
approaches and techniques used for gender
classification. The survey also discusses the
limitations and challenges faced by researchers in this
field. Smith, P. et. al [8] propose a transfer learning
approach for gender recognition and age estimation
using deep convolutional neural networks (CNNS).
The proposed approach finetunes pre-trained CNNs on
gender and age datasets, achieving high accuracy rates
on both tasks. Tallah et al [9] Conducted a critical
review study on the implications of changes in facial
features on face recognition and age estimation. Chen
et. al [10] Investigated the impact of facial cosmetics
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on automatic gender and age estimation algorithms.
Salihbasi¢ et. al [11] Developed an Android
application for gender, age, and face recognition using
OpenCV Networks (RNNs) for real-time recognition.

I1l.  DESIGN CONTRAINTS

The issues that could have an impact on the design and
development of a face detection app are often outlined
in a report on design restrictions for face detection
apps. An outline of the various restrictions that must
be considered while planning and creating a face
identification app should be included in the report.

Here are some typical design limitations to consider
while producing a report on face identification
software:

Hardware restrictions: Consider the target hardware
that the program will run on, including its processor
speed, camera quality, and memory capacity.

Computing power: The computational power needed
for face identification may limit how well the app
performs. Think about how much RAM, CPU, and
GPU are needed to handle massive datasets or real-
time processing.

Power consumption: The battery life of mobile devices
is frequently short. Because intense processing quickly
depletes the battery, the app should be designed to
consume as little power as possible during face
identification processes.

Network Connectivity: Consider scenarios with
sporadic or inconsistent network connections if the
program needs internet access for cloud-based
processing or 1 APl integration. To preserve
functioning in such circumstances, implement offline
capabilities or graceful degradation. Privacy and Data
protection: Consider the privacy issues of face
detection technology as well as the transmission and
storage of face data. Encrypt data, use secure
authentication methods, and abide with data protection
rules.
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IV.  ANALYSIS OF FEATURES AND
FINALIZATION OF SUBJECT TO
CONSTRAINTS

Within the limitations indicated in the preceding
sections, you can take these steps to analyze features
and complete the design of a face detection app using
Python:

Define the necessary functionality: Determine the
precise features and capabilities needed for the face
detection app, such as gender classification, real-time
face detection, platform compatibility, and integration
with current systems or APlIs.

Consider hardware and computational limitations:
Examine the hardware and computational resources
available for the app, considering any hardware and
computational restrictions. Make sure that the Python
libraries and face identification technique you choose
can operate well under these restrictions.

Evaluate face detection algorithms: Analyze various
face identification algorithms that are accessible in
Python, including the Histogram of Oriented
Gradients (HOG), Haar cascades, and deep learning-
based methods like Convolutional Neural 1 Networks
(CNNs). To choose the best algorithm for your app,
consider each algorithm's accuracy, speed, and
resource needs.

V. METHODOLOGY
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Fig.1 Block Diagram
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VI. EXPERIMENT RESULT AND ANALYSIS
RESULT

Implementation of solution: -

Python is an object-oriented, dynamically semantic,

high-level, interpreted programming language. Rapid

Application Development, as well as use as a scripting

or glue language to bring existing components

together, find its high-level built-in data structures,
coupled with dynamic type and dynamic binding, to be
particularly appealing.

e Why we are using Vs code: The ease of a source
code editor is combined with robust developer
tools, like IntelliSense code completion and
debugging, in Visual Studio Code. An editor gets
out of your way first and foremost. Less effort is
spent fussing with your surroundings and more
time is spent putting your ideas into action thanks
to the delightfully frictionless edit build-debug
cycle.

e Libraries used: OpenCV - OpenCV is the huge
open-source library for the computer vision,
machine learning, and image processing and now
it plays a major role in real-time operation which
is very important in today’s systems. Python can
handle the OpenCV array structure for analysis
when it is integrated with different libraries, such
as NumPy. We use vector space and apply 1
mathematical operation to these features to identify
visual patterns and their various features.

e Result — Our project on a face detection app using
gender classification is being implemented.
While making it, we reviewed about 30 research
papers. Our findings, project validation, project
conclusion, and the potential use of this idea in the
future have all been taken into consideration.

CONCLUSION

We have developed a face detection app which helps
classify whether it’s a male or a female. In-app
processing and real-time facial analysis, it has ability
of identifying and analyzing faces in photos or video
feeds. The software may include information beyond
gender classification, such as age, emotion, or other
facial aspects estimation, giving a more thorough
examination of a person's face features. For instance,
real-time processing, personalized recommendations,
and gender classification accuracy of 90% may all be
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expected outcomes. Although real-time processing is
possible, there may be a tiny delay, and the resulting
findings may show that consumers find the
personalized recommendations helpful but have
suggestions for improvement. The accuracy that was
obtained, however, may be 85%. There are numerous
solutions that have been offered to address each of
these problems, but some of them remain unresolved,
leaving room for improvement. All these analyses will
point the researcher in the right path for future
difficulties that need to be solved. Are crucial for
ensuring the accurate prediction of emotions. They are
explained in detail to the user to avoid any confusion
or misunderstanding.
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