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* To ensure the security and privacy of
applications in mobile phones, we designed
a Machine Learning Algorithm which will
only unlock the application when it will

PROBLEM detect your face and ensure you as the
STATEMENT authorized user.

* To extend the face recognition system, an

age predictor and gender classifier is to be
added.
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* To develop an algorithm which precisely can predict age and classify gender
of the user using only the frontal face of the person




* Python

SOFTWARE * OpenCV
USED * Anaconda

 Keras




HARDWARE
USED

A WINDOWS SYSTEM WITH
WEBCAM IN IT.




Input frame from webcam Identify faces Make predictions Render predictions to screen

METHODOLOGY

FOR GENDER AND AGE ESTIMATOR




SDLC- Waterfall

What’s the current research

ANALYSIS
()
E REQUIREMENT
SPECIFICATION
®

NI | oesien

OpenCV, Keras, Residual Network

Open Webcam > Capture Frame >Predct > Output

Haarcascade + Resnet50 + Weights + OpenCV

A [Unit + Integration + Acceptance( Sapna Mam) ]

TESTING AND Testing
INTEGRATION

® Running First Module First then

LAV Second and got Desired Output
DEPLOYMENT




Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 38

1 feature 10 features | | 20 features 30 features 50 features 600 features
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Could be a Co Could be a
face

e It is a face

This is basically a machine learning based
ABOUT approach where a cascade function is trained

HARCASCADE CLASSIFIE from a lot of images both positive and negative.

R Based on the training it is then used to detect the
objects in the other images.




1. Haar Feature 2. Creating Integral
Selection Images

Stages In
Haar
Cascade

Algorithm:
3 4

Adaboost Training Cascading'CIassifier




Concept of Integral Images

1 5
2 B
Input Image
0 0 0
0 1 6
0 3 12

Integral Image for the above input image




Residual Networks

* Problem of Deep Neural Networks: Vanishing gradient
* Problem overcome by: Residual Networks

* Res Net overcomes this problem by using a concept called Skip connection in
which the original input is added to the output of convolutional block



Residual Networks

Y= F(X)+X

The main idea of Res Net is to make output equal to input. For that make F(X)=0 so
that Y=X. As Input= Output, so accuracy is maximum.

FIX)+X




Avg pool+Fully
onnected layer
ith 1000neuron

1*1,256
3*3,256

=50 layers

RESNET

ARCHITECTURE




Create Convolution layers and do Batch
normalization

Use Relu activation function which will
make all negative pixels as 0

Use pooling to reduce dimensions and
noise

Create Convolutional and identity
blocks

Create average pooling and a fully
connected layer

Do predictions of age and gender

WORKFLOW
OF MODULE
1

(RESIDUAL NETWORKYS)




- WORKELOW OEM@DULE-2 (Real time demo)

Load Haar Cascade frontal face classifier
and go to the path of weights file

Q I Exit when user presses enter key

I Load weights in ResNet module

On initialising the webcam, it will show
gender and age estimation
Initialise webcam and capture
images

If predicted gender is >0.5, print Female

If the images are detected according to Haar else Male similarly give conditions for
Cascade classifier, crop them prediction of age

U

Else print No faces found




RESULTS AND
OUTCOMES

The algorithm is able to
predict gender and age of the
user correctly through laptop
webcam.
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Testing

1) Unit Testing - Each Module i.e, Module 1 and Module 2 is tested
seperately first and both are found to work perfectly

2) Integration Testing - When Unit Testing is done , we have run all
Modules i.e, whole project intergrated to check whether it is working
as per requirement or not and it is found to e working perfectly

3) Acceptance Testing - It is done by Dr. Sapna Juneja ( Professor)
and found project working
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