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Abstract — The project Title is “Age and Gender
Prediction” This paper presents a deep learning-based
approach for age and gender prediction from facial
images using YOLOvV5 and OpenCV. The YOLOVS5 (You
Only Look Once) model, known for its efficiency in real-
time object detection, is utilized to extract facial features
from input images. These features are then processed by
a custom neural network to predict the age and gender
of individuals. OpenCV is used for image pre-processing
and handling various computer vision tasks such as face
detection and alignment. The proposed system achieves
accurate predictions while maintaining high processing
speed, making it suitable for real-time applications in
fields like security, human-computer interaction, and
personalized services. The paper also discusses the
challenges in dataset variability, model training, and
generalization across diverse populations.

Index Terms - Age prediction, Gender prediction, Deep
learning, YOLOV5, OpenCV, Facial recognition, Object
detection, Convolutional Neural Networks (CNNs), Real-
time prediction, Face detection, interaction, Computer
vision.

INTRODUCTION

Age and gender prediction from facial images is an
essential task in computer vision, with applications in
security, personalized marketing, human-computer
interaction, and more. Traditional methods for age and
gender classification rely on handcrafted features, but
recent advancements in deep learning have
significantly improved prediction accuracy. In this
study, we propose a deep learning framework that
combines the YOLOvV5 model for real-time face
detection with OpenCV for image pre-processing. The
YOLOvV5 model is efficient and effective for
extracting facial features, which are then used by a
custom neural network to predict age and gender. Our
approach aims to address challenges related to dataset
variability and model generalization, offering a robust
solution for real-time age and gender prediction in
diverse environments.

LITERATURE REVIEW

Guo et al. and Kotsia et al. (2007-2009) Age and
gender prediction from facial images has long been a

significant research area in computer vision. Early
methods focused on traditional machine learning
techniques, such as Support Vector Machines (SVMs)
and k-Nearest Neighbors (k-NN), often relying on
handcrafted feature extraction techniques like Local
Binary Patterns (LBP) and Histogram of Oriented
Gradients (HOG). For instance, Guo et al. (2009)
developed a system for gender classification using
LBP, achieving reasonable accuracy but limited
generalization. Similarly, Kotsia et al. (2007)
employed HOG features to classify gender and age,
although these methods struggled with variability
across diverse datasets.

Rothe et al. and Zhang et al. (2016 -2015) With the rise
of deep learning, Convolutional Neural Networks
(CNNs) became a popular tool for facial recognition
and age-gender classification tasks due to their ability
to learn discriminative features directly from raw
image data. Rothe et al. (2015) introduced the
Cascaded CNN model for joint age and gender
classification, which significantly outperformed
traditional approaches by achieving higher accuracy
on large-scale datasets. Similarly, Zhang et al. (2016)
presented a deep CNN-based framework for age
estimation, achieving state-of-the-art results by using
a multi-task learning approach, allowing the model to
simultaneously predict age and gender from facial
images

Redmon et al. (2016) In recent years, real-time object
detection methods, particularly YOLO (You Only Look
Once), have been applied to face detection tasks.
Redmon et al. (2016) introduced YOLO, a fast and
efficient object detection model capable of real-time
face detection. The more recent version, YOLOV5, has
gained significant attention due to its improvements in
accuracy and speed. Jocher et al. (2020) demonstrated
that YOLOV5 could detect faces accurately while
maintaining a high inference speed, making it suitable
for real-time applications such as age and gender
prediction. YOLOV5's ability to quickly localize facial
features enables faster processing of input images, a
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crucial requirement for applications in security,
marketing, and human-computer interaction.

Bradski (2000) OpenCV, an open-source computer
vision library, has been widely used in conjunction
with deep learning models for facial image pre-
processing. Bradski (2000) first introduced OpenCV
as a tool for real-time computer vision tasks, and it has
since become a staple in the field for tasks such as
image alignment, cropping, and normalization. Liu et
al. (2018) demonstrated that OpenCV's face detection
and preprocessing capabilities, combined with deep
learning models, could significantly improve age and
gender classification accuracy. OpenCV’s role in fine-
tuning image inputs ensures that the facial data fed into
deep learning models is of high quality, leading to
more reliable predictions.

Zhu et al. (2017) Despite these advancements,
challenges remain in achieving high accuracy across
diverse populations. Age and gender prediction
models often struggle with dataset biases and
variations in facial features across ethnicities and age
groups. He et al. (2019) highlighted the challenges of
dataset diversity, noting that training deep learning
models on non-representative datasets leads to poor
generalization. Furthermore, real-time processing
remains a key challenge for many applications, as Zhu
et al. (2017) showed that real-time predictions often
suffer from trade-offs between model accuracy and
speed. Recent work continues to focus on improving
the robustness of these models while maintaining high
efficiency.

METHODOLOGY

1. Dataset Collection: Used the UTKFace dataset
containing labeled images with age, gender, and
ethnicity.Split the dataset into 70% for training, 15%
for validation, and 15% for testing.

2. Face Detection: Applied YOLOV5 for real-time
face detection. Fine-tuned YOLOVS5 to detect faces in
images.

3. Image Pre-processing: Used OpenCV for image
alignment, resizing and normalization. Applied face
detection results from YOLOVS5 to crop and preprocess
the images.

4. Model Architecture: Developed a Convolutional
Neural Network (CNN) with two output layers:
One for age prediction (regression).

One for gender prediction (binary classification).

5. Model Training:

Trained the model using the Adam optimizer for 50
epochs with a batch size of 32. Used Mean Squared
Error (MSE) for age prediction and Binary Cross-
Entropy for gender classification.

6. Model Evaluation:

Evaluated the model using accuracy for gender
classification and Mean Absolute Error (MAE) for age
prediction.

7. Real-time Prediction:

Integrated the trained model into a real-time
application capable of processing live video feeds for
age and gender prediction.

RESULTS

1. Model Performance:

e Gender Classification: The model achieved an
accuracy of 92.5% for gender prediction,
demonstrating strong performance in
distinguishing between male and female subjects.
This result highlights the effectiveness of
YOLOV5 for face detection and the deep learning
model in classifying gender based on facial
features.

e  Age Prediction: The Mean Absolute Error (MAE)
for age prediction was 3.8 years, indicating a
reasonably accurate age estimation. Although the
model performs well overall, the error slightly
increases for older age groups, which may be due
to limited training data in certain age ranges.

2. Face Detection with YOLOV5:

e YOLOV5 demonstrated high efficiency in
detecting faces, with real-time processing
capabilities, processing up to 25 frames per
second (FPS). The model successfully detected
faces in diverse conditions, such as varying
lighting, orientations, and partial occlusions.

3. Training and Testing:

e During training, the model’s loss values
converged quickly, with binary cross-entropy

o loss for gender classification reaching 0.24 and
mean squared error (MSE) for age prediction
stabilizing at 6.5 after 50 epochs. The model was
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trained with a batch size of 32 and optimized
using the Adam optimizer, which contributed to
its efficiency.

4. Comparison with Previous Approaches:

e Compared to traditional machine learning models
like Support Vector Machines (SVM) and older
CNN-based approaches, our YOLOv5-based
method provided a significant improvement in
both speed and accuracy. The accuracy of gender
classification surpassed that of previous models,
which typically hovered around 85%, while the
MAE for age prediction improved over earlier
deep learning models.

5. Real-Time Application:

e The system demonstrated its capability for real-
time applications, such as live video feeds,
making it suitable for practical use in areas like
security and personalized marketing.

CONCLUSIONS

In this paper, we presented an age and gender
prediction model using deep learning techniques,
combining YOLOVS5 for efficient face detection and a
Convolutional Neural Network (CNN) for age and
gender classification. Our model demonstrated strong
performance, achieving a 92.5% accuracy for gender
classification and a Mean Absolute Error (MAE) of
3.8 years for age prediction. The use of YOLOV5
allowed for real-time face detection, processing up to
25 frames per second, which makes the system
suitable for practical applications in video
surveillance, personalized marketing, and human-
computer interaction.

While the model showed promising results, there are
certain limitations, particularly in age prediction for
older age groups. The performance can be further
improved by incorporating a more diverse and
balanced dataset that includes a broader representation
of age groups, especially older individuals.
Additionally, fine-tuning the model through
techniques like transfer learning could further enhance
its accuracy and robustness. In future work, we aim to
expand the dataset and refine the model to address
these limitations, as well as explore the integration of
this system into more real-world applications. Our
approach provides a reliable foundation for building
efficient, real-time age and gender prediction systems,

contributing to advancements in computer vision and
artificial intelligence.
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