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Abstarct : Face is the crucial part of the human body
that uniquely identifies a person. Using the face
characteristics as biometric, the face recognition
system can be implemented. The most demanding
task in any organization is attendance marking. In
traditional attendance system, the students are called
out by the teachers and their presence or absence is
marked accordingly. However, these traditional
techniques are time consuming and tedious. In this
project, the Open CV based face recognition
approach has been proposed. This model integrates a
camera that captures an input image, an algorithm
for detecting face from an input image, encoding and
identifying the face, marking the attendance in a
spreadsheet and converting it into PDF file. The
training database is created by training the system
with the faces of the authorized students. The cropped
images are then stored as a database with respective
labels. The features are extracted using HOG
algorithm.

I Introduction

Attendance maintenance is one of the most
significant functions .Every institution has their own
method of maintaining attendance .In today’s world
maintaining a written attendance is a tedious process.
Hence building an online attendance system is
important to save up some time and to digitize the
traditional methods. A facial recognition system is
a computerized biometric software which is suited
for determining or validating a person by
performing comparison on patterns based on their
facial appearances.Face recognition systems have
upgraded appreciably in their management over the
recent years and this technology is now vastly used
for various objectives like security and in commercial
operations as well. Face recognition is a powerful
field of research which is a computer based digital

technology and usually implemented using OpenCV.
The face recognition system analyses video feed
frame by frame for detection of faces. Then a
predictor is used to identify the facial landmarks in
the faces detected using a predefined template. Using
this template, the faces are aligned to increase the
accuracy of the model. Now the unique embeddings
of these aligned faces are generated. These
embeddings are biometrics of the face and hence
unique. These embeddings are classified using the
classifier. This classifier is trained on the images
collected from the users beforehand to ensure the

smooth workflow of the program.

II Overview

Humans have always had an innate ability to
recognize and distinguish between faces. An
attendance system is a biometric technology used for
mapping facial features and patterns for the purpose
of identity storage and verification. It is being widely
used to improve access and security, allows payments
to be processed without physical cards. It also
enables criminal identification, strengthening the
pillars of law and enforcement. It also has started
breaking natural barriers by helping blind or low
vision users recognize faces and their surroundings.
Face recognition being a biometric technique implies
determination if the image of the face of any
particular person matches any of the face images that
are stored in a database. This difficulty is tough to
resolve automatically because of the changes that
several factors, like facial expression, aging and even
lighting can affect the image. Facial recognition
among the various biometric techniques may not be
the most authentic but it has various advantages over
the others.
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IIT Image Processing with OPENCV

OpenCV is an open-source library written in C++
that provides a set of programming functions that
cater to real-time computer vision by making use of
classic and state of the art Machine Learning and
Computer Vision algorithms. Its applications include
object detection, object tracking, 3D model
extraction, face detection and recognition, scenery
recognition, etc. OpenCV is used extensively in this
project for webcam stream processing and image
processing required for face detection, feature
extraction, and alignment.

a. OpenCV BASICS
OpenCV can be installed by building from
source which can be downloaded from
OpenCV’s  website ( Installation -
https://opencv.org/releases/ ). Once it is
downloaded, it can be imported using the
command: import cv2. In order to load an
image in OpenCV, the imread() method is
used, in which the path of the image file is
provided as a parameter. An image, once
loaded, can be displayed using the imshow()
method. Images are loaded as numpy arrays,
and hence their dimensions can be retrieved
using the shape attribute of numpy arrays.
This provides another advantage - cropping
images and extracting regions of interest is
reduced to array slicing. Images can be
resized using the resize() method.
Rectangles, circles and text can be drawn
onto an image using the rectangle(),
putText() and circle() methods.
OpenCV loads images in BGR format which
is not always desirable. Colorspace
conversions to Grayscale and RGB formats
is achieved easily using the cvtColor()
method. All of these methods are proposed
to be used throughout the project for image
manipulation.

b. Working with Video Streams
OpenCV  provides VideoCapture and
VideoWriter classes to capture videos and
save them on disk, respectively. In this
project, VideoCapture objects have been
used to work with webcam streams. The
VideoCapture() constructor takes one
argument, which can either be a number,
specifying the index of the camera device, or
the path to a video filee Once a

VideoCapture object is created, it can be
processed frame by frame, allowing us to
apply the same image processing techniques
that we use for static images. The video
capture can be released with the release()
method.

c. Imutils Library

Imutils is a python library that provides a
series of convenience functions that make
basic image processing tasks like translation,
resizing, rotation and video stream
processing a lot easier. OpenCV and imutils
is hence used in this project to capture
videos via web camera, process them frame
by frame, and transform those frames into a
format that acts as a suitable input for face
detectors, shape predictors, aligners, and
models that extract embeddings.

IV FACE DETECTION AND ALIGNMENT

Face detection is the technology of recognizing
human faces in a photo, video or live frame. Face
detection can be said as a specific case of object-class
detection. Face detection is the first step in the
process of facial recognition.

Face alignment, that can be thought of as data
normalisation, is a part of image preprocessing,
wherein, after detecting the face, the image is
cropped, rotated, scaled and adjusted so as to provide
a normalized input to the face classifier

Histogram of Oriented Gradients (HOG) detector.
HOG is a feature descriptor used in computer vision
and image processing for the purpose of object
detection. It works on the concept of finding
gradients along the x and y-axis. These gradients are
added vectorially and information such as magnitude
and direction of the gradients are extracted forming
edges in the image. Now the whole gradient image is
divided into 8*8- dimension matrix

ie. carrying 64 gradient vectors. Each matrix
contains 9 bins and each bin has a range of 40
degrees to allocate the gradient vector lying in that
range. After each gradient vector has been allocated a
bin, a histogram of this matrix is formed which
determines the overall direction and magnitude of the
gradient.
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Luminosity plays a great role in the proper detection
of gradients. To overcome this failure the value of the
histogram is obtained in the red, green and blue
frame and then normalized making it lighting
invariant. Finally, the normalized histogram is
compared with its default histogram for faces to
identify a face in an image.

The following code is used to initialize the HOG
based face detector: hog_face_detector =
dlib.get_frontal_face_detector().

Steps:

1:To find faces in an image, we’ll start by making our
image black and white because we don’t need colour
data to find faces

2: Then we’ll look at every single pixel in our image
one at a time. For every single pixel, we want to look
at the pixels that directly surround it.

3: Our goal is to figure out how dark the current pixel
is compared to the pixels directly surrounding it.
Then we want to draw an arrow showing in which
direction the image is getting darker .

5:Detection :

HOG version of our image

HOG face pattern generated
from lots of face images

Face pattern is pretty similar to this region

of our image-we faund a facel

V FACIAL RECOGNITION

A facial recognition system typically works by
extracting face encodings from faces and comparing
them with an existing database of known faces to find
a match. Given an unknown image, the process of
facial recognition comprises detecting faces in that
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image, aligning them, extracting feature vectors from
aligned faces and classifying each feature vector as
belonging to one class from a set of classes.

Landmark Detection Using DLIB’S 68pt Shape
Detector

DLIB is an open-source machine learning and
computer vision library written in c++. Its python
API combines fast and robust c++with easy to use
python making it able to archive many practical life
tasks.

The good thing is that the same DLIB framework can
be used to train a shape predictor on the input
training data — this is useful if you would like to
train facial landmark detectors or custom shape
predictors of your own for example hands predictor
or coin predictor etc.

Humans can easily recognize that both images are of Wil Ferrell, but computers would see these pictures as
two completely different people.
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The above figure shows the 68pt marking of Will Pharell’s phase .
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Extracting 128-d Embeddings
The training process works by looking at 3 face
images at a time:

. Load a training face image of a known person
. Load another picture of the same known person

. Load a picture of a totally different person

A single 'triplet' training step:

Picture of
Chad Smith

Test picture of
Will Ferrell

Another picture of
Will Ferrell

}

128 measurements
generated by neural net

8
generated by neural net generated by neural net

e P

Compare results

'

Tweak neural net slightly so that the
measurements for the two Will Farrell
pictures are closer and the Chad Smith
measurements are further away

128 Measurements Generated from Image
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0020220054199400 012788131833078
00040337680839002 0094398014247417

Classification Using SVM

Support Vector Machine is a linear model for
classification. It can solve many linear and non-linear
practical problems. The algorithm creates a line or a
hyperplane which separates the data into classes. If
the classes are inseparable in input space, the SVM
plots these data points in a higher dimension using

Face transormed 1o be o1 close
o1 possible to perfectly contorad
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additional parameters. This higher dimensional space
is called the feature space. The feature space for face
encodings is 128-dimensions. The test image is

Main Dashboard
classified to the new cluster in the feature space. o A
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VI WEB DEVELOPMENT

The project envisions the creation of a web
application that would work as an attendance system Image being recognised
that uses the facial recognition model described in
previous sections. For the development of this
application, Django would be used. Django is a high-
level Python-based, an open-source web framework
that allows the creation of websites with ease. It
follows the Model-Template-View (MTV)
Architecture (elaborated upon below). Along with
being secure, portable, scalable, and versatile, it takes
care of the intricacies and hassle of web
development, so that the developer can focus solely
on writing the application.
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