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Abstract: Age and gender detection using deep learning with Convolutional Neural Networks (CNNs) is a popular

computer vision task that involves predicting the age and gender of a person from their image. CNNs are powerful deep

learning algorithms that are well-suited for image classification tasks. In this task, a CNN model is trained on a large

dataset of labeled images, where each image is annotated with the corresponding age and gender of the person. The CNN

model learns to extract features from the input image and uses these features to predict the age and gender. Age and

gender detection using deep learning with CNNs has various applications in different domains, including surveillance,

security, healthcare, and entertainment.
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I. INTRODUCTION
Age and gender, two of the key facial attributes, play a very foundational role in social interactions, making age and gender
estimation from a single face image an important task in intelligent applications, such as access control, human-computer
interaction, law enforcement, marketing intelligence and visual surveillance, etc. The enhancing of raw images that are
received from the camera sources, from satellites, aircrafts and the pictures captured in day-to-day lives is called image
processing. The images have been processed through many different techniques and calculations have been made on the
basis and analysis of the studies. There is a need of analyzing and studying the digitally formed images. There are two main
and very common steps followed for image processing. The improvement of an image such that the resulted image is of
greater quality and can be used by other programes, is called image enhancement. The other technique is the most sought
after technique used for extraction of information from an image.
A neural network consists of many simple and similar compressing elements. It is a system with inputs and outputs. There
are a number of internal parameters called weights. An artificial neural network is made of set of processing elements
which are also known as neurons or nodes. These nodes are interconnected. Training in ANN is done through the track
of the examples. There are various such methods that fail to produce appropriate results. For each class, an essential rule
called the characteristic rule is generated. This set of rules is also called as differentiating rules. A systematic method
which is used to train multilayer artificial neural networks is known as back propagation. It is also considered as a gradient
method where the gradient of the error is evaluated by considering the weights of the given inputs. The detection of the
data available in the images is very important. The data that the image contains is to be changed and modified for the
detection purposes. There are various types of techniques involved for detection as well as the removal of the problem. In
a Facial detection technique: The expressions that the faces contain hold a lot of information.

I1. SCOPE

Deep learning can be used to predict age and gender based on images or other types of data. In general, age and gender
prediction using deep learning involves training a neural network model on a large dataset of images or other data that has
been labeled with the correct age and gender of the individuals represented in the data. The model can then be used to
predict the age and gender of new individuals based on their images or other data. There are a number of factors that can
affect the accuracy of age and gender prediction using deep learning, including the quality and diversity of the training data,
the complexity and effectiveness of the model architecture, and the presence of any biases in the training data or the
model itself.
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In general, deep learning models can achieve high levels of accuracy for age and gender prediction when trained on large,
diverse, and high-quality datasets. However, it is important to carefully evaluate the performance of any model and to
consider any potential biases in the data or the model when using it for real-world applications.

I1l. PROPOSED METHODOLOGY
3.1 System Architecture
The System Architecture consists of 2 modules
e Face detection
e Age detection and Gender detection

Deep Learming
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-
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Fig:3.1 System Architecture

3.1.1 Face Detection
The face detection model has the main purpose of identifying faces in images, enabling us to extract coordinates for the
location of relevant parts of the face in the image. Those coordinates are used to crop and extract the faces to be used by
the next module the output of this module is the cropped faces and their exact coordinate location. Having the cropped
faces, they are subsequentially sourced to the next module, which is responsible for the classifications. It should read the
age classes from a configuration file, which can be edited by the users, and should return an array with both the age class
and gender class from the sourced image.

There are several ways to approach face detection using deep learning. One common approach is to use a convolutional

neural network (CNN) to detect faces in images and live videos. . Here's a general outline of how this might work:

e Collect and annotate a dataset of images with labeled faces. This dataset will be used to train the CNN.

e Preprocess the images in the dataset. This may include resizing the images, normalizing the pixel values, and applying
data augmentation techniques such as random cropping and flipping.

e Train a CNN on the preprocessed dataset. The CNN should be designed to take an image as input and output a
prediction for each location in the image indicating whether or not a face is present at that location.

e Collect and annotate a dataset of images with labeled faces. This dataset will be used to train the CNN.

e Use the trained CNN to detect faces in new images. This can be done by running the CNN on the new images and
using the output predictions to draw bounding boxes around detected faces.

e There are many details that go into implementing this approach, such as choosing the architecture of the CNN and
deciding on the loss function and optimization algorithm to use. There are also many pre-trained models available that
can be fine-tuned for face detection tasks, which can save time and resources.

3.1.2 Age and Gender detection
Age and gender detection using deep learning involves training a neural network model to predict the age and gender of
an individual based on their facial features. The model can be trained on a large dataset of images labeled with the age and
gender of the individuals depicted in them. There are several approaches that can be taken to build such a model. One
approach is to use a convolutional neural network (CNN) to extract features from the images and feed them into a fully
connected network for age and gender prediction. Another approach is to use a combination of CNNs and recurrent
neural networks (RNNs) to model the temporal dynamics of facial features over time, in the case of video data. To train
the model, a large dataset of images labeled with the age and gender of the individuals depicted in them is required. The
model can then be trained using supervised learning, where the output labels (age and gender) are provided for each input
image. The model can be evaluated on a separate test dataset to measure its performance. There are several challenges in
building an accurate age and gender detection model using deep learning.
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One challenge is the limited availability of large, high-quality datasets for training and evaluation. Another challenge is that
age and gender can be difficult to predict accurately due to the many factors that can affect an individual's appearance,
such as facial expressions, lighting, and makeup. Finally, there may be biases in the training data that can affect the
performance of the model on certain groups of individuals. Age and gender detection using deep learning involves training
a neural network model to predict the age and gender of an individual based on their facial features. The model can be
trained on a large dataset of images labeled with the age and gender of the individuals depicted in them.

3.2 Data Flow Diagram
Select Input

v
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Fig: 3.2 Data Flow Diagram
From the Figure 3.2 it is a high-level data flow diagram for an age and gender detection system using deep learning:

¢ Input data:
The system begins by receiving input data, which may be images or video frames of people's faces.

e Data pre-processing:
The input data is then pre-processed to prepare it for use by the deep learning model. This may include steps such as
resizing or cropping the images or video frames, normalizing the pixel values, and splitting the data into training,
validation, and test sets.

e Feature extraction:
The pre-processed data is then passed through a feature extractor, which uses a deep learning model to extract
relevant features from the images or video frames. These features may include patterns in the shape and appearance of
facial features, hairstyle and hair length, clothing and accessories, and body shape and size.

¢ Model training:
With the extracted features, the system can then train a deep learning model to classify age and gender. This may
involve using techniques such as supervised learning, where the model is trained on labeled examples of different ages
and genders, or unsupervised learning, where the model is trained to learn patterns in the data without explicit labels.

¢ Model evaluation:
Once the model is trained, it is evaluated on the test set to assess its accuracy and determine if it is ready for
deployment. If the model's performance is not satisfactory, the system may need to be refined or retrained using
different features, models, or training strategies.

¢ Deployment:
When the model is ready for deployment, it can be incorporated into an age and gender detection system that can
analyze live video streams or images to estimate the age and gender of the people depicted. This system may also
include additional components, such as a user interface or database, to allow users to interact with the system and
store the results of the age and gender estimates.
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3.3 Sequence Diagram
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Fig : 3.3 Sequence Diagram

From the fig 3.3, we can see that Sequence diagram for age and gender detection

The User uploads an image to the System for age and gender detection.

The System sends the image to the Model for processing.

The Model performs age and gender detection using deep learning techniques.

The Model returns the age and gender data to the System.

The System displays the age and gender results to the User.

3.4 Dataset

UTK Face dataset is a large-scale face dataset with long age span (range from O to |16 years old). The dataset consists of
over annotations 20,000 face images with of age, gender, ethnicity.
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Fig: 3.4 Display of 25 Random images with different genders and ages
The images cover and large variation in pose facial expression, illumination, occlusion, resolution, etc. This dataset could
be used on a variety of tasks, e.g., face detection, age estimation, age progression/regression, landmark localization, etc.

The objective of the project is to detect gender and age using facial images. Convolutional Neural Network is used to
classify the images. There are 2 output types namely, gender (M or F) and age.
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IV MODULE DESCRIPTION
Input:
To perform age and gender prediction using deep learning and CNN algorithms on images and live video, you will need to
follow a similar process as described above. The main difference is that you will need to design your model to accept
images or video frames as input, rather than static images. For example, if you are working with video frames, you can use
a CNN model with a temporal dimension to process the frames sequentially. Alternatively, you can use a combination of
CNN and RNN layers, where the CNN layers process the visual features of the frames and the RNN layers capture the
temporal dependencies between the frames. To perform age and gender prediction on live video, you will need to set up a
system that captures and processes the video in real-time. This may involve using a webcam or other type of camera to
capture the video, as well as a computer or dedicated hardware to run the deep learning model. Once you have set up
your system, you can use it to predict the ages and genders of the people in the video in real-time. You can then display
the predictions on the screen or use them to trigger other actions. It's worth noting that real-time age and gender
prediction on live video can be a computationally intensive task and may require a powerful hardware setup and optimized
deep learning model. You may also need to consider factors such as lighting conditions, camera angle, and background
clutter, which can affect the accuracy of the predictions. Some common preprocessing tasks that you may want to
consider for age and gender prediction include:
Pre-processing:
Resizing images: It is important to ensure that all the images have the same size, as this is the input size that the model
is expecting. You can use image processing tools to resize the images to the desired size.
Normalizing pixel values: Pixel values in images may have different ranges depending on the source. Normalizing the
pixel values can help the model learn more effectively. You can normalize the pixel values by subtracting the mean and
dividing by the standard deviation, or by scaling the values to a specific range (e.g., 0-1).
Removing background clutter: If the images contain a lot of background clutter, this may interfere with the model's
ability to focus on the relevant features for age and gender prediction. You can use image processing techniques to
remove the background clutter and isolate the people in the images.
Data augmentation: Data augmentation is a technique that involves creating additional training examples by applying
transformations to the existing images. This can help the model generalize better and reduce overfitting. Some common
transformations include rotations, translations, and horizontal flips.
Feature extraction: There are various approaches to feature extraction in deep learning, and the specific approach will
depend on the characteristics of the data and the requirements of the task. Some common approaches include:

Using pre-trained models: One approach is to use a pre-trained deep learning model and extract the features from the
intermediate layers of the model. For example, you can use a model that has been trained on a large dataset of images and
extract the features from the penultimate layer of the model, which are usually more abstract and task-specific than the
raw pixel values.

Designing custom CNN architectures: Another approach is to design a custom CNN architecture specifically for the
task of age and gender prediction. The CNN architecture should consist of a series of convolutional and pooling layers,
followed by fully connected layers. The convolutional and pooling layers are responsible for extracting features from the
images, while the fully connected layers are used to classify the features into the desired age and gender categories.

Using hand-crafted features: In some cases, you may want to extract features from the images using hand-crafted
methods, such as edge detection or texture analysis. These features can then be fed into a traditional machine learning
algorithm, such as a support vector machine or a decision tree, to perform the age and gender prediction.

Age classifier:

To classify age using deep learning, you would need to first collect a dataset of images with age labels, such as "child",
"teen", "adult", or specific age ranges. You would then use this dataset to train a deep learning model, such as a
convolutional neural network (CNN), to recognize patterns in the images that correspond to different age groups. To
train the model, you would first need to preprocess the data by dividing it into training and testing sets and possibly also
performing tasks such as resizing or cropping the images. You would then use a deep learning framework, such as Tensor
Flow or PyTorch, to define the model architecture and train the model on the training data using an optimization
algorithm such as stochastic gradient descent. Once the model is trained, you can evaluate its performance on the testing
data to see how accurately it can classify images into the different age groups. You can also use the trained model to
classify new images of unknown ages.

Gender classifier:

To classify gender using deep learning, you would need to collect a dataset of images with gender labels, such as "male"
and "female". You would then use this dataset to train a deep learning model, such as a convolutional neural network
(CNN), to recognize patterns in the images that correspond to different genders. To train the model, you would first
need to preprocess the data by dividing it into training and testing sets and possibly also performing tasks such as resizing
or cropping the images. You would then use a deep learning framework, such as TensorFlow or PyTorch, to define the
model architecture and train the model on the training data using an optimization algorithm such as stochastic gradient
descent. Once the model is trained, you can evaluate its performance on the testing data to see how accurately it can
classify images into the different gender categories. You can also use the trained model to classify new images of unknown
genders.
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Face Database:

There are several approaches that can be used to build a face database for age estimation using deep learning. One
approach is to collect a large dataset of images of faces, along with the corresponding age labels for each face. The dataset
should be diverse and include a wide range of ages to ensure that the model is able to generalize well to new examples.
Once the dataset has been collected, it can be used to train a deep learning model for age estimation. This can be done
using a variety of different architectures, such as convolutional neural networks (CNNs) or long short-term memory
(LSTM) networks. The model can be trained using supervised learning, where the model is provided with both the input

images and the corresponding age labels, and the goal is to learn a function that maps the input images to the correct age
labels.

Output:

Collect a large dataset of images of faces, along with the corresponding age and gender labels for each face. The dataset
should be diverse and include a wide range of ages and genders to ensure that the model is able to generalize well to new
examples.

V. RESULTS
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VI. SUMMARY

Age and gender detection aims to use deep learning techniques to detect the age and gender of human faces in images or
videos. The system would be trained using a large dataset of labeled images to learn the characteristics of different age and
gender groups. The deep learning model would use convolutional neural network (CNN) architecture to extract relevant
features from the input image. The model would then use these features to classify the image into different age and gender
groups. The dataset used for training and testing would be carefully selected to ensure a diverse range of ages, genders,
and ethnicities. Additionally, data augmentation techniques such as rotation, flipping, and cropping would be used to
increase the size of the dataset and improve the model's performance.

VIl. CONCLUSION

Deep learning algorithms such as Convolutional Neural Networks (CNNs) are well-suited for image processing tasks, and
by training them on large datasets of labeled images, it is possible to create models that can accurately predict the age and
gender of an individual from an input image. There are several potential applications for age and gender detection using
deep learning, such as in marketing, security, and healthcare. However, there are also challenges to be addressed, such as
data biases, privacy concerns, and ethical considerations. Overall, age and gender detection using deep learning is a
promising field of research, and ongoing advancements in algorithms and technology are expected to continue improving
the accuracy and reliability of these models. However, it is important to consider the ethical and social implications of
using these technologies and to continue addressing the challenges and limitations associated with them.
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