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Abstract: Automatic face recognition (AFR) technologies have made many improvements in the
changing world. Smart Attendance using Real-Time Face Recognition is a real-world solution which comes
with day to day activities of handling student attendance system. Face recognition-based attendance system
is a process of recognizing the students face for taking attendance by using face biometrics based on high -
definition monitor video and other information technology. In my face recognition project, a computer
system will be able to find and recognize human faces fast and precisely in images or videos that are being
captured through a camera. Numerous algorithms and techniques have been developed for improving the
performance of face recognition but the concept to be implemented here is Machine Learning. It helps in
conversion of the frames of the video into images so that the face of the student can be easily recognized for
their attendance so that the attendance database can be easily reflected automatically.
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1. Introduction
Student attendance is an essential aspect of the learning process on the university. By attending
class, student able to get valuable information from the lecturer, so that the student able to improve
knowledge and understanding towards a particular field or even some skills. The technology aims in
imparting a tremendous knowledge oriented technical innovations these days. Machine Learning is
one among the interesting domain that enables the machine to train itself by providing some datasets
as input and provides an appropriate output during testing by applying different learning algorithms.
Nowadays Attendance is considered as an important factor for both the student as well as the teacher
of an educational organization. With the advancement of the deep learning technology the machine
automatically detects the attendance performance of the students and maintains a record of those
collected data.
In general, the attendance system of the student can be maintained in two different forms,
° Manual Attendance System (MAS)
° Automated Attendance System (AAS).
Manual Student Attendance Management system is a process where a teacher concerned with the
particular subject need to call the students name and mark the attendance manually. Manual
attendance may be considered as a time-consuming process or sometimes it happens for the teacher
to miss someone or students may answer multiple times on the absence of their friends.
So, the problem arises when we think about the traditional process of taking attendance in the
classroom. To solve all these issues we go with Automatic Attendance System (AAS).
Automated Attendance System (AAS) is a process to automatically estimate the presence or the
absence of the student in the classroom by using face recognition technology.
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a. Literature Review:

2.1 A Counterpart Approach to Attendance and Feedback System using Machine Learning

Techniques:

In this paper, the idea of two technologies namely Student Attendance and Feedback system has
been implemented with a machine learning approach. This system automatically detects the student
performance and maintains the student's records like attendance and their feedback on the subjects
like Science, English, etc. Therefore the attendance of the student can be made available by
recognizing the face. On recognizing, the attendance details and details about the marks of the

student is obtained as feedback

2.2 Automated Attendance System Using Face Recognition:

Automated Attendance System using Face Recognition proposes that the system is based on face
detection and recognition algorithms, which is used to automatically detects the student face when
he/she enters the class and the system is capable to marks the attendance by recognizing him. Viola-
Jones Algorithm has been used for face detection which detect human face using cascade classifier
and PCA algorithm for feature selection and SVM for classification. When it is compared to

traditional attendance marking this system saves the time and also helps to monitor the students

2.3 Face Recognition-based Lecture Attendance System

In this paper, Kawaguchi introduced a lecture attendance system with a new method called
continuous monitoring, and the student’s attendance marked automatically by the camera which
captures the photo of a student in the class. The architecture of the system is simple since two
cameras equipped with the wall of the class. The first one is a capturing camera used to capture the
image student in the class and the second camera is sensor camera is used to getting the seat of a
student inside the class and the camera capturing will snap the image of the student. The system
compares the picture taking from a camera capturing images and faces in the database done much
time to perfect the attendance.

2. Methodology

Analysis/Framework
1. MediaPipe
2. Face Recognition module
3. Open Cv

4. Firebase Admin
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Tools required:-

1. Python

2. OpenCV

3. MediaPipe

4. NumPy

5. Firebase_admin

1.MediaPipe:

MediaPipe Face Mesh is a solution that estimates 468 3D face landmarks in real-time even on mobile devices. It employs
machine learning (ML) to infer the 3D facial surface, requiring only a single camera input without the need for a dedicated
depth sensor. Utilizing lightweight model architectures together with GPU acceleration throughout the pipeline, the solution
delivers real-time performance critical for live experiences. ML pipeline consists of two real-time deep neural network models
that work together: A detector that operates on the full image and computes face locations and a 3D face landmark model that
operates on those locations and predicts the approximate 3D surface via regression. Having the face accurately cropped
drastically reduces the need for common data augmentations like affine transformations consisting of rotations, translation and
scale changes. Instead it allows the network to dedicate most of its capacity towards coordinate prediction accuracy. In
addition, in our pipeline the crops can also be generated based on the face landmarks identified in the previous frame, and only
when the landmark model could no longer identify face presence is the face detector invoked to relocalize the face. For 3D
face landmarks we employed transfer learning and trained a network with several objectives: the network simultaneously
predicts 3D landmark coordinates on synthetic rendered data and 2D semantic contours on annotated real-world data. The
resulting network provided us with reasonable 3D landmark predictions not just on synthetic but also on real-world data.

The 3D landmark network receives as input a cropped video frame without additional depth input. The model outputs the
positions of the 3D points, as well as the probability of a face being present and reasonably aligned in the input. A common
alternative approach is to predict a 2D heatmap for each landmark, but it is not amenable to depth prediction and has high
computational costs for so many points. We further improve the accuracy and robustness of our model by iteratively
bootstrapping and refining predictions. That way we can grow our dataset to increasingly challenging cases, such as grimaces,
oblique angle and occlusions.

2.Face Recognition Module:

Contents of Face Recognition Module:-

face_recognition.batch_face locations(images)-It returns an 2d array of bounding boxes of human faces in a image using the
cnn face detector If you are using a GPU, this can give you much faster results since the GPU can process batches of images at
once. If you aren’t using a GPU, you don’t need this function.
face_recognition.compare_faces(known_face_encodings,face_encoding_to_check, tolerance=0.6)-It compare a list of face
encodings against a candidate encoding to see if they match.

Parameters:

known_face_encodings — A list of known face encodings

face_encoding_to_check — A single face encoding to compare against the list

tolerance — How much distance between faces to consider it a match. Lower is more strict. 0.6 is typical best performance.
Returns:

A list of True/False values indicating which known_face_encodings match the face encoding to check
face_recognition.face_encodings(face_image, known_face_locations=None)-Given an image, It return the 128-dimension face
encoding for each face in the image.

Parameters:

face_image — The image that contains one or more faces

known_face_locations — Optional - the bounding boxes of each face if you already know them.

Returns:

A list of 128-dimensional face encodings (one for each face in the image)

3.0pen Cv:

Computer Vision: It is a process by which we can understand the images and videos how they are stored and how we can
manipulate and retrieve data from them. Computer Vision is the base or mostly used for Artificial Intelligence. Computer-
Vision is playing a major role in self-driving cars, robotics as well as in photo correction apps.

OpenCV is the huge open-source library for the computer vision, machine learning, and image processing and now it plays a
major role in real-time operation which is very important in today’s systems. By using it, one can process images and videos to
identify objects, faces, or even handwriting of a human. When it integrated with various libraries, such as NumPy, python is
capable of processing the OpenCV array structure for analysis. To Identify image pattern and its various features we use vector
space and perform mathematical operations on these features.

4.Firebase

Firebase is a backend platform for building Web, Android and 10S applications. It offers real time database, different APlIs,
multiple authentication types and hosting platform. This is an introductory tutorial, which covers the basics of the Firebase
platform and explains how to deal with its various components and sub-components.
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Features of Firebase:
Real-time Database — Firebase supports JSON data and all users connected to it receive live updates after every change.
Authentication — We can use anonymous, password or different social authentications.
Hosting — The applications can be deployed over secured connection to Firebase servers.
Advantages:
It is simple and user friendly. No need for complicated configuration.
The data is real-time, which means that every change will automatically update connected clients.
Firebase offers simple control dashboard.
There are a number of useful services to choose.

3.2 Algorithm

Step 1: Start

Step 2: First student details is store in the database and his face training image is store

Step 3: Then Face image is converted into face encoding.
Step 4: Now Face is recognized by Comparing the face encoding of the student stored in the database
with the face of the student in the webcam.
Step 5: If the face encoding is matching, then the attendance of the student is marked in a CSV file and if
the face encoding is not matched then unknown warning is shown.

Step 6: Mark Absent to the rest of the student not present.
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Conclusion:

This system aims to build an effective class attendance system using face recognition techniques.
The proposed system will be able to mark the attendance via face Id. It will detect faces via webcam
and then recognize the faces. After recognition, it will mark the attendance of the recognized student
and update the attendance record.
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