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Abstract: Age and gender are two of the most important
facial characteristics, and since they are so fundamental
to social interactions, estimating them from a single face
image is a critical task in intelligent applications. Since
the emergence of social platforms and social media,
automatic age and gender classification has been
essential to a growing number of applications. Even
Nevertheless, compared to the enormous performance
improvements recently reported for the closely related
task of facial recognition, the performance of present
approaches on real-world photographs still falls far
short. Compared to the prior method, age and gender
classification using convolutional neural networks is
more accurate.
I.INTRODUCTION

We employ a single model with a multi-task learning
strategy to simultaneously estimate both gender and
age bucket since guessing age and gender from faces
is closely related. Also, as knowing a person's gender
helps us estimate their age more accurately, we add the
projected gender output to the age-prediction branch's
feature. We demonstrate through experimental data
that the model's performance is enhanced by including
the projected gender information in the age prediction
branch. We integrate the attentional network
prediction with the residual network prediction, and
use their ensemble model as the final predictor to
further increase the prediction accuracy of our model.

I1.PRE-PROCESSING

The term "pre-processing” refers to actions performed

on images at their most basic level, when both the

input and output are intensity images. Pre-processing

aims to improve the image data by reducing

undesirable distortions or enhancing certain elements

that are crucial for subsequent processing. According

to the size of the pixel neighborhood that is used to

calculate new pixel brightness, there are four

categories of picture preprocessing techniques.

v’ Pixel brightness transformations.

v' Geometric transformations.

v Pre-processing methods that use a local
neighborhood of the processed pixel.
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v" Image restoration.
I11. MORPHOLOGICAL PROCESSING

Examine the MATLAB functions "imerode",
"imdilate”, "imopen"”, and "imclose". Open the
"abs.mat" file. The pictures Al, A2, A4, B1, B2, and
B4 in your mind. Identify the outcome of Al is
enlarged by the structuring element B1, A2 is enlarged
by the structuring element B2, and A4 is eroded by the
structuring element B4. Open the "morfO0.mat™ file,
which contains the "A" figure. Use a structural
element of type "box" de 3 to visualise the effects of
dilation, erosion, opening, and shutting in a single
image window. Open the "letra a.bmp" file and view
it. Use the 'owmorph' function several times, iterating
through the 'thin' and 'skel’ parameters to demonstrate
how the skeleton is being formed at each stage.

IV.PROGRAMMING ASSIGNMENT FOR
GRADING

Provide a morphological formula for transforming an
8-connected binary boundary into an m-connected
binary boundary. You could erroneously believe that
the barrier is one pixel thick and completely
connected. Create a MATLAB scrip (frango.jpg). To
identify the connected components and calculate the
area of each connected component, use the MATLAB
functions 'bwlabel' and 'bwarea'. Use image A below
as a reference, and use disc B with the appropriate
radius as SE. Draw a picture of how the sets might
appear in the following series of operations C=A © B,
D=C @ B, E= D @ B, F= E© B. Open the
"particulas.jpg” image. Provide a morphological
algorithm that generates three output images from this
input image that each contain only the particles that
touch the image's border, only overlapping particles,
and only non-overlapping particles. Determine the
structuring elements and the morphological processes
that will result in the outcomes for the image below,
which is available at "l. Mat."
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V. WAVELET DECOMPOSITION

The toolbox of multiscale signal processing
techniques has more recently included wavelet
decompositions. They offer a comprehensive image
representation and conduct scale- and orientation-
based decomposition, in contrast to the Gaussian and
Laplacian pyramids. These are put into practice using
cascaded filter banks where the lowpass and high pass
filters adhere to particular rules. A better knowledge
of wavelet decompositions and their function in vision
is provided by work in applied mathematics and
psychophysics, which has surprising linkages with
classical signal processing principles that provide an
operational understanding of such systems. Wavelet
decompositions are mathematically equal to signal
expansions in a wavelet basis.

Fuzzy K-Means Algorithm

An iterative method called the K-means algorithm is
used to divide an image into K clusters. The
fundamental algorithm is
1. Choose K cluster center at random or using a
heuristic.

2. Choose the cluster for each pixel in the image that
minimizes the difference between that pixel and the
cluster center.

3. Calculate the cluster centers once more by
averaging all of the cluster's pixels.

4. Continue to follow steps 2 and 3 until convergence
is reached.

The squared or absolute difference between a cluster
center and a pixel is variance in this instance. Usually,
the difference is determined by the color, intensity,
texture, and placement of the pixels, or by a weighted
mixture of these elements. K can be chosen
consciously, at random, or via a heuristic.

VI.GRAY LEVEL CO-OCCURANCE
MATRIX(GLCM)

The relationship between two neighboring pixels in a
single offset is what the basic GLCM texture refers to
as the second order texture. A given kernel mask, such
as 33, 55, 77, and so forth, transforms the grey value
relationships in a target into the co-occurrence matrix
space. The neighboring pixels in one or more of the
eight defined directions may be used in the
transformation from the image space into the co-
occurrence matrix space; typically, four directions,
such as 0°, 45°, 90°, and 135°, are initially considered,
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and its reverse direction (negative direction) may also
be taken into account. It includes details on the
locations of pixels with comparable grey level values.

The number of times a pixel with value | appeared next
to a pixel with value j horizontally is indicated by each
element | j) in the GLCM. Because there is only one
instance in the image where two horizontally adjacent
pixels have the values 1 and 1, computation in Figure
has been done in a way that element (1, 1) in the
GLCM contains the value 1. Because there are two
instances in the image when two, horizontally adjacent
pixels have the values 1 and 2, element (1, 2) in the
GLCM holds the value 2. Because there are two
instances in the image when two, horizontally adjacent
pixels have the values 1 and 2, element (1, 2) in the
GLCM holds the value 2.

VII.CNN CLASSIFIER

Automatic age and gender detection tasks still face
difficulties when analysing faces in real-world
photos, mostly because of the wide variations in
resolution, distortion, and occlusion. Convolutional
Neural Networks (CNNs) have greatly improved
performance, but it is still far from ideal when
compared to other image identification tasks,
primarily due to CNNSs' strong sensitivity to facial
differences. In this paper, we propose a novel
feedforward attention mechanism that can find the
most useful and reliable parts of a given face for
enhancing age and gender classification. This
mechanism is motivated by biology and the recent
success of attention mechanisms on visual question
answering and fine-grained recognition.

CNN BASED GENDER CLASSIFICATION
1. ALEX NET

This thesis was produced by the University of
Toronto, Canada, Supervision team, who used
ImageNet DB to win the 2012 ILSVRC (ImageNet
Large Scale Visual Recognition Competition). It won
the competition with a performance that was far
superior to the other participants' algorithms,
providing another chance to actively pursue deep
learning research with MLP (Multi-Layer Perceptron)
as its parent. Five convolutional layers and three fully
connected layers make up Alex Net.

2.INCEPTION
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When compared to the structures of Alex Net, ZFNet,
and LeNet, Inception exhibits a far more complicated
structure, and the network's depth is growing quickly.
The issue that develops as the network gets deeper is
that as the number of parameters rises, the risk of
overfitting the DB rises and the workload rises. A
study dubbed the Inception Module was presented as
a solution to this issue. The scale variation was
enhanced stronger by using convolution with various
twists. It has the effect of lowering the dimension and
resolving the issue of an increase in computation
when the network is deep by effectively employing
1x1 convolution.

3.SIMPLER MODEL

Three fully linked layers and one convolution layer
with a 3x3 size were utilised in the Simpler Model,
which was created by altering the current Alex Net. In
order to calculate the performance when this is
applied to a tiny model as opposed to a model with a
deep network depth, the experimental results are
confirmed in the next section.

4 TEACHER STUDENT MODEL

The Teacher-Student Model is a study area that
focuses on developing a more compact deep learning
network model. It is a technique that can streamline
the model's structure while still outperforming other
deep network models. Fit Net assigns a guided layer to
the hidden layer to better perform knowledge
distillation and defines a loss function so that the
specified layer is replicated by the student layer to
successfully transmit knowledge. Several studies have
been undertaken to better convey knowledge.

5.MSI FACE API

Microsoft's Face Recognition API, or MS Face API,
offers APIs in a number of languages for programmers
to use when creating Perceptual Intelligence-based
applications. 96% of the results of the DB targeting
can be used to verify the great performance.

AGE DETECTION
1.DEX

By using a fine-tuning approach labelled by age and
displaying a CNN model trained with a DB labelled
with real age, DEX is able to get over the problem of
insufficient DB in predicting the apparent age. Also,
the age was calculated by estimating the expected
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value by examining the output of each class of the
classifier as the probability of belonging to the class in
the regression of age using the classification
technique.

1.Inputimage 2. Face Detection 3. Cropped face 4. Feature Extraction 5. Prediction

311 2H

VOG-16 wchtectre  Softman expected vaker

I = 384 years

Figure 1. DEX Technique Flow Chart

The ROI with the highest score is chosen from the
discovered ROIs, and the image is cropped with a 40%
margin in the up, down, left, and right directions. This
is done after recognizing the ROI corresponding to the
facial region by rotating the input image at various
angles. This procedure corrects the rotational
transformation in order to align the face image. By
using the sorted image as an input to the VGG-16
architecture, examining the value of the SoftMax
layer, which is the architecture's output, as the
probability of belonging to each class, and deriving the
predicted value, this technique may estimate the age of
the input image.
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n
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Formula 1. MAE Calculation Formula

2.RANKING CNN FOR AGE ESTIMATION

The Ranking CNN for Age Estimation technique ranks
the output of each binary CNN for each input picture
to ultimately identify the age of the input image. It uses
binary CNNs as many as the number of classes to
determine whether a particular class is older or
younger. estimated. When the input picture is younger
than the age of the current class, the matching binary
CNN outputs 1, and when it is older, it outputs 0. This
can be written as the following formula. Dk is the
binary CNN output for the kth class, and yi is the label
for the input picture. The Ranking CNN for Age
Estimation approach uses as many binary CNNs set as
above to estimate the age of the input image.

D — 1 vi <= k) or O (vi = k)

Formula 2. Binary CININ Output

3.PCA FEATURES
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Many techniques that may conduct PCA on a given
dataset are mainly based on multivariate analysis or
neural networks. Principal component analysis, or
PCA, retains trends and patterns while greatly
simplifying the major complexity in high dimensional
data. It accomplishes this by converting and
condensing the data into fewer dimensions, which
eventually serve as feature summaries. These days,
high dimensional data, which has various aspects, is
highly prevalent. A linear combination of observable
variables that have been given the best weights
constitutes a major component. Principal components,
which are either fewer or equal to the number of initial
variables, constitute the PCA's output. Less if we want
to eliminate or minimize the dimensions of our dataset.

VI1I.CONCLUSION

In this work, facial pictures of faces were used to do
age and gender classification. Moreover, Eigenface
and Fisher Face were put to the test in order to
investigate facial recognition algorithms utilising
current machine learning methodologies. The limits in
the classification of changes in illumination, cosmetic
makeup, and persons of colour when acquiring
photographs were found and studied using the
machine learning technique. Given the findings, it was
proven that determining gender is a simpler work than
determining age, and a multi-task study methodology
for determining gender and age was proposed.

IX.RESULTS

Because the biological age of the face and the age of
the real thing are different, estimating age is a
particularly challenging subject. In comparison to the
current machine learning method, the estimation
method employing Comparative CNN performed
significantly better at estimating age and gender and
was more resistant to environmental changes. It is
anticipated that the technology would be able to
instantly identify faces and create databases of them
for use in a variety of industries, including marketing
or personal authentication.
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