Grenze International Journal of Engineering and Technology, June Issue
Scientific Society

Unveiling Age and Gender Detection using Face Id

J.Likhitha!, B. Hema Lakshmi Sravani?, CH.Eekshitha®, A. Nameswara Rao* and K. Pavan Kumar®
1-5pV/P Siddhartha Institute of Technology, Kanuru Vijayawada, Andhra Pradesh, India -520007
Email: likhithajanjanam18@gmail.com, bhavarajusravani@Gmail.Com, eekshithacherukuri@gmail.com,
anne.pandu02@gmail.com, pavanpvpsit@gmail.com

Abstract— The expanding interest in automatic age and gender prediction from facial images has
sparked significant research attention due to its wide applicability in various facial analyses. This
paper explores the use of support vector machine (SVM) algorithms, along with associated
methodologies, to enable gender classification and age detection from single glimpses captured
by cameras, images, or videos. It aims to clarify the integration of these techniques and their
significance in enhancing everyday life. The primary goal is to employ SVM models to develop a
gender and age detection system capable of providing approximate predictions for individuals
depicted in images. In this paper real-world images are taken and applied to the SVM algorithm.
Additionally, this paper explores the potential applications of such technology, spanning
intelligence agencies, surveillance systems like CCTV, policing, and matchmaking platforms.

Index Terms— SVM, deep learning, age classification, gender classification

l. INTRODUCTION

In recent years, the field of automatic age and gender prediction from facial images has witnessed a surge in interest
and research efforts. The ability to discover age and gender from a single glance captured by cameras, images, or
videos holds immense potential across various domains, from security and surveillance to personalized services
and social platforms. Leveraging sophisticated machine learning techniques, particularly Support Vector Machines
(SVMs), has emerged as a promising approach to achieving accurate and efficient predictions in this realm.

This paper delves into the methodologies, algorithms, and advancements in utilizing SVMs for age and gender
prediction. However, SVMs offer distinct advantages, including robustness to noise, interpretability, and
scalability, making them an attractive choice for such tasks.

Our primary objective is to explore the potential of SVMs in developing robust age and gender detection systems
capable of providing accurate predictions from facial images. By outlining the underlying principles of SVMs and
their integration with feature extraction techniques tailored for age and gender prediction, we aim to provide
insights into the methodology and algorithms driving this research.

From enhancing security measures in intelligence agencies and surveillance systems to facilitating personalized
services in retail and online platforms, the impact of accurate age and gender prediction is far-reaching.
Additionally, exploring the ethical considerations and potential societal implications of deploying such technology
in various contexts.

In summary, this paper serves as a comprehensive exploration of the advancements in age and gender prediction,
focusing particularly on the utilization of SVMs. By shedding light on the underlying methodologies, algorithms,
and applications, It aims to contribute to the ongoing discourse and research efforts in this expanding field.
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Il. LITERATURE STUDIES

Age estimation is a critical aspect of security system design, and this literature review delves into utilizing local
binary patterns (LBP) for this purpose[7]. The study focuses on classifying facial images from the FERET dataset
into age groups with 10-year

intervals, employing LBP histograms extracted from segmented facial regions. These histograms are concatenated
to form feature vectors, facilitating efficient face description. Various classification techniques, including
minimum distance, nearest neighbor, and k-nearest neighbor classifiers, utilize spatial LBP histograms to assign
new facial images to specific age classes. Experimental evaluation demonstrates a system accuracy of 80% in age
estimation, underscoring the efficacy of the proposed approach in advancing security system design.

This literature review presents a methodological framework for age and gender prediction from facial images using
convolutional neural networks (CNNSs), highlighting the significance of attribute information in improving face
recognition systems[8]. Leveraging CNNs' capacity for feature extraction from images, the proposed approach
demonstrates efficient performance in age and gender prediction compared to conventional methods through
rigorous experimentation on public face databases. Training the network on diverse facial images, it learns
discriminative features associated with age and gender, facilitating accurate predictions. The robustness and accuracy
of the CNN-based predictions underscore the efficacy of deep learning techniques in attribute prediction tasks within face
recognition systems, emphasizing their potential for advancing the field.

Gender classification based on human gait is explored in this correspondence, emphasizing its significance in
social activities. Through psychological experiments, it was found that humans can discern gender from gait
information, with varying contributions from different body components[14]. Leveraging prior knowledge from
these experiments, an automatic method is proposed to enhance classification accuracy, surpassing some existing
methods and even outperforming human observers. Numerical analysis highlights the discriminative potential of
various body components, with the head and hair, back, chest, and thigh proving particularly influential.
Challenging cross-race experiments further validate the feasibility of gait-based gender classification in controlled
environments, with promising results obtained when classifying genders across different ethnicities. However,
real-world applications pose challenges such as view variation, clothing variations, or object carrying,
necessitating further research into potential solutions to improve robustness in practical scenarios.

The study addresses age and gender classification from speech and face images, crucial for real-world applications.
Deep neural networks (DNNs) and Convolutional neural networks (CNNs) are employed for feature extraction
and classification due to their effectiveness with complex feature space[12]. A novel cost function is proposed to
jointly fine-tune two DNNS, enhancing classification accuracy and mitigating overfitting. Experimental evaluation
on publicly available databases, including aGender and Audience, demonstrates an overall accuracy of 56.06% for
speaker classes and 63.78% for the Audience database, validating the efficacy of the proposed approach.

This paper introduces a novel application of brain-computer interface (BCI) technology: predicting a person's age
and gender through EEG analysis. Using an industry-standard EEG recording device, the cerebral activities of 60
subjects in relaxed positions with closed eyes were captured[11]. A hybrid learning framework, employing a Deep
BLSTM-LSTM network, was constructed for this analysis, achieving impressive accuracies of 93.7% for age and
97.5% for gender classification, surpassing state-of-the-art methods. Notably, beta band frequencies were found
to be superior in predicting age and gender compared to other EEG signal frequency bands. The proposed method
holds promise for wvarious applications including biometrics, healthcare, entertainment, and targeted
advertisements.

The conjecture by Benjamini, Lyons, Peres, and Schramm concerning the recurrence of connected components
within the Wired Spanning Forest has been confirmed through rigorous analysis. This proof hinges on a specific
martingale framework tied to the effective conductance between endpoints of edges in uniform spanning trees[1]].
The martingale's significance extends beyond the conjecture, suggesting broader applications in the study of
uniform-spanning trees and stochastic processes. This achievement contributes to understanding random spanning
trees and forests, shedding light on their fundamental properties and behaviors.

Research in biometrics and human face recognition emphasizes gender and age prediction for future accuracy and
individual insight[2]. By modifying convolutional neural network (CNN) structures and integrating Single-Task
Learning (STL) and Deep Multi-Task Learning (DMTL) methods, our study presents a novel approach. Evaluation
using the Adience-Face Benchmark dataset confirms the effectiveness of our proposed CNN architecture for
precise gender and age prediction, implemented in Python.

Several recent studies have demonstrated the efficacy of Convolutional Neural Networks (CNNs) in human
demographics estimation, particularly in gender and age prediction. However, the diversity of proposed solutions
has raised questions regarding optimal CNN architecture selection and training strategies[3]. This work addresses
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these concerns by enhancing existing CNN-based approaches for gender recognition and age estimation while
offering practical insights for future research. Specifically, we examine four critical factors in CNN training: (1)
age encoding and loss function, (2) CNN depth, (3) the necessity of pretraining, and (4) training strategy (mono-
task vs. multi-task). We design state-of-the-art models for gender recognition and age estimation using three
popular benchmarks: LFW, MORPH-1I, and FG-NET. Furthermore, our top-performing model achieved
significant success in the Cha Learn Apparent Age Estimation Challenge 2016, outperforming solutions from other
participants.

Despite significant attention in the literature, gender recognition from unconstrained face images remains
challenging, especially across different datasets [4]. Our study introduces a convolutional neural network ensemble
model to enhance gender recognition accuracy, particularly on the challenging LFW dataset. We observe that
CNNs require less training data to achieve state-of-the-art performance compared to prior methods. Furthermore,
our ensemble model is designed for efficient memory usage and runtime, enabling potential deployment on
embedded devices or cloud platforms for large-scale image database applications.

This paper emphasizes the significance of attribute information like age and gender in enhancing face recognition
systems' performance[9]. It introduces a novel method for predicting age and gender from face images utilizing
convolutional neural networks (CNNSs). Experimental results conducted on public face databases illustrate the
superior performance of the proposed method in age and gender prediction compared to conventional techniques.

I1l. MOTIVATION

In the real world, accurately predicting age and gender from facial images holds significant societal benefits across
various domains. From personalized advertising to security systems and healthcare applications, the ability to infer
demographic information from images can enhance user experiences and streamline processes. Additionally, in
research and theoretical studies, the exploration of age and gender prediction is a fundamental component in
advancing computer vision and machine learning techniques.

The technology of Support Vector Machines (SVMs) has been a cornerstone in pattern recognition and
classification tasks. SVMs are particularly adept at handling high-dimensional data and have been extensively
applied in various fields, including facial recognition and gender prediction. The theoretical foundation of SVMs,
with its emphasis on maximizing the margin between classes, provides robustness and generalization capabilities,
making it an attractive choice for age and gender prediction tasks.

Related works in the field have demonstrated the efficacy of SVMs in age and gender prediction from facial
images. Researchers such as Moghaddam et al. and Baluja et al. have leveraged SVMs to classify gender from
face photos with notable success. SVMs offer a powerful framework for handling complex feature spaces and can
effectively capture subtle variations in facial attributes that correlate with age and gender.

Furthermore, the theoretical underpinnings of SVMs align closely with the challenges posed by age and gender
prediction tasks. The ability of SVMs to find an optimal hyperplane that separates classes while maximizing the
margin between them resonates to discern age and gender based on facial features. This alignment underscores the
relevance and utility of SVMs in addressing real-world problems related to age and gender prediction.

By integrating SVMs into our proposed framework for age and gender prediction from unfiltered real-life face
images, we aim to capitalize on the robustness and versatility of this technology. Leveraging insights from existing
research and theoretical studies, we seek to advance the state-of-the-art in age and gender prediction, contributing
to practical solutions with broader societal impact and paving the way for future innovations in computer vision
and machine learning.

IV. PROBLEM DOMAIN

Age and gender detection is about figuring out how old someone is and whether they're male or female using
pictures of their faces. It's part of computer stuff and fancy math that helps computers understand images.

To do this, we need to look at pictures of faces and pick out things that help us guess age and gender. There are
different ways to do this. Some use basic math tricks like looking at colors and shapes in the picture, while others
use more complicated methods like deep learning, which is like a smart computer brain that learns from lots of
examples.

The results of age and gender detection can vary depending on how good the methods are and the kinds of pictures
they're tested on. We usually compare different methods using standard sets of pictures to see which one works
best.
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But there are also important things to think about, like privacy and fairness. We need to make sure that technology
doesn't invade people's privacy or make unfair assumptions about them based on their age or gender. It's not just
about making computers smarter; it's also about being responsible and fair to everyone.

V. PROBLEM DEFINITION

The main challenge in age and gender prediction is making computer programs that can accurately guess how old
someone is and whether they're male or female by looking at their face. This means figuring out things like
wrinkles or facial hair for age, and facial features that show if someone is male or female. But it's tricky because
faces can look different depending on things like how they're tilted or if there's good lighting. It's also important
to make sure that these programs are fair and respect people's privacy. The big goal is to create reliable and fair
systems that can tell us about someone's age and gender just by looking at their picture, which can be useful for
things like targeted ads or studying different age groups.

V1. STATEMENT

The research investigates the efficacy of Support Vector Machine (SVM) algorithms in gender classification and
age detection from facial images, aiming to develop a practical system for approximate demographic predictions.
The study explores the integration of SVM methodologies, emphasizing their potential impact on diverse
applications, including intelligence agencies, surveillance systems, policing, and matchmaking platforms.

VI1l. PROBLEM FORMULATION

To capture the problem of age and gender prediction using Support Vector Machine (SVM) algorithms, we employ
a mathematical modeling approach. The problem can be represented as follows:

1. Feature Extraction

Facial images are preprocessed to extract relevant features such as pixel intensities, facial landmarks, and texture
descriptors.Mathematical justification: Feature extraction techniques aim to represent the essential characteristics
of facial images in a compact and discriminative manner, facilitating accurate age and gender prediction.

2. Data Representation

Extracted features are represented as feature vectors in a high-dimensional space, where each dimension
corresponds to a specific feature.Mathematical justification: Representing facial features as feature vectors enables
us to apply SVM, which operates in a high-dimensional feature space, facilitating effective separation of different
age and gender classes.

3. Model Training

The SVM model is trained using labeled data, where each data point corresponds to a feature vector representing
a facial image, and the associated label indicates the age group or gender category.

4. Mathematical justification

SVM learns a decision boundary (hyperplane) that maximally separates different age and gender classes while
minimizing classification errors, based on the training data.

5. Model Evaluation

The trained SVM model is evaluated using a separate test dataset to assess its performance in terms of accuracy,
precision, recall, and F1-score.Mathematical justification: Evaluation metrics provide quantitative measures of the
SVM maodel's effectiveness in age and gender prediction, guiding the selection of appropriate hyperparameters and
feature representations.

6. Integration and Deployment

Once validated, the SVM model can be integrated into practical systems for real-time age and gender prediction
tasks, such as surveillance systems or matchmaking platforms.

Mathematical justification

The deployment of the SVM model involves integrating it into software frameworks or hardware platforms,
ensuring computational efficiency and scalability for real-world applications.
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Overall, this mathematical model encapsulates the problem of age and gender prediction using SVM algorithms,
providing a systematic framework for feature extraction, data representation, model training, evaluation, and
deployment. The logical progression from preprocessing to deployment ensures a comprehensive approach to
solving the age and gender prediction problem while justifying each stage mathematically and logically.
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Fig 1:Activity diagram of Age and Gender Detection

VI1Il. SOLUTION METHODOLOGIES

For accurate age and gender prediction, the project involves thorough data preprocessing to handle missing values
and outliers, followed by training separate Support Vector Machine (SVM) models for age and gender. We picked
Indian photos to make our dataset more accurate, and we made sure to include all age groups and genders evenly.
We also worked hard to find the best features from the photos to help predict age and gender accurately. We tested
our models in different ways to make sure they worked well with any kind of data. Additionally, we incorporated
explainability techniques to provide insights into the decision-making process of our models, fostering
transparency and trustworthiness in our predictions. Continuously researching and adapting to emerging
methodologies, we remain committed to delivering accurate predictions and contributing to advancements in
computer vision and machine learning.

IX. RESULTS

Using Support Vector Machines (SVM) for age and gender prediction starts with gathering a dataset with labeled
examples of age and gender. Important features like facial details or word patterns are extracted. The SVM then
learns to draw lines between different groups based on these features. We check how well it does on a test dataset.
When we give it new data, the SVM guesses the age and gender based on what it learned. It might say "female"
and give an age range like "21-25 years old[fig3]." This helps in areas like targeted ads and understanding
demographics, but how accurate it is depends on the quality of the data and what features we use. Confusion
matrices[fig5] serve as essential tools for assessing the performance of classification models, including those
tasked with predicting age and gender. In age prediction, these matrices delineate true positives, false positives,
false negatives , and true negatives . Similarly, in gender prediction, they distinguish between accurate gender
identifications and misclassifications. By analyzing these matrices, we extract key metrics such as accuracy,
precision, recall, and F1 score, offering insights into model efficacy. It might say "male” and give an age range
like “16-20" years old[fig2]." This helps in areas like targeted ads and understanding demographics, but how
accurate it is depends on the quality of the data and what features we use. Confusion matrices serve as essential
tools for assessing the performance of classification models, including those tasked with predicting age and gender.
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Fig 2: Describes the age and gender that is predicted for Male Fig 3: Describes the age and gender that is predicted for Female.

Fig 4: shows that there is no output predicted.

TABLE |: PERFORMANCE METRICS FOR GENDER DETECTION TABLE |1: PERFORMANCE METRICS FOR AGE DETECTION

Precision | Recall | Fl-score | Accuracy
0.8392 0.8393 | 0.8333 0.8333

Precision | Recall | Fl-score | Accuracy
0.8246 0.8245 | 0.8241 0.8241

SVM Metrics

0.6 1
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0.0 -

Accuracy F1 Score Recall

Fig 5: accuracy, F1 score and recall for the age and gender detection in bar graphs

Comparison of Results

The previous one describes a research paper focused on the utilization of support vector machine (SVM)
algorithms for gender classification and age detection from facial images. It emphasizes the significance of this
research due to the expanding interest in automatic age and gender prediction and its wide applicability in various
facial analyses. The paper aims to clarify the integration of SVM techniques and their potential to enhance
everyday life by enabling the development of gender and age detection systems. Furthermore, it explores the
applications of such technology in intelligence agencies, surveillance systems, policing, and matchmaking
platforms.

In contrast, the present one provides a summary of the research paper, highlighting its main objectives,
methodologies, and findings. It outlines the primary goal of utilizing SVM models for gender and age prediction
from facial images and emphasizes the exploration of potential applications in intelligence agencies, surveillance
systems, law enforcement, and matchmaking platforms. Additionally, it underscores the significance of this
research in advancing understanding in the field and its practical implications for society.

Overall, while the previous one provides a general overview of the research paper and its significance, the present
one offers a more concise comparison by summarizing the main points discussed in the paper.
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X. CONCLUSION

In conclusion, this research has delved into the realm of age and gender prediction, specifically focusing on the
utilization of Support Vector Machine (SVM) algorithms. By exploring SVM methodologies in gender
classification and age detection from facial images, this study has highlighted the potential for developing practical
systems capable of providing approximate demographic predictions. The integration of SVM techniques holds
significance not only in enhancing the accuracy of demographic inference but also in widening the scope of
applications across various domains, including intelligence agencies, surveillance systems, policing, and
matchmaking platforms. As technology continues to advance, the implications of age and gender prediction
systems extend beyond mere facial analysis, shaping societal dynamics and ethical considerations surrounding
privacy and fairness. Therefore, further exploration and refinement of SVM-based approaches are essential to
unlock their full potential in addressing real-world challenges and fostering responsible deployment in everyday
life.
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