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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 surveillance 

camera. Numerous algorithms and techniques have been developed for improving the performance of face 

recognition but the concept to be implemented here is Deep 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. 

Keyword: Face recognition, Face detection, Deep Learning, Convolution Neural Network (CNN), Python OpenCV

I. Introduction: 

The technology aims in imparting a tremendous 

knowledge oriented technical innovations these 

days. Deep 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 namely,  

 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. It is also possible to 

recognize whether the student is sleeping or awake 

during the lecture and it can also be implemented in 

the exam sessions to ensure the presence of the 

student. The presence of the students can be 

determined by capturing their faces on to a high-

definition monitor video streaming service, so it 

becomes highly reliable for the machine to 

understand the presence of all the students in the 

classroom. The two common Human Face 

Recognition techniques are,  

 Feature-based approach  

 Brightness-based approach 

The Feature-based approach also known as local 

face recognition system, used in pointing the key 

features of the face like eyes, ears, nose, mouth, 

edges, etc., whereas the brightness-based approach 
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also termed as the global face recognition system, 

used in recognizing all the parts of the image. 

1.1 Existing Recognition System: 

1. Fingerprint Based recognition system: In the 

Fingerprint based existing attendance system, a 

portable fingerprint device need to be 

configured with the students fingerprint earlier. 

Later either during the lecture hours or before, 

the student needs to record the fingerprint on 

the configured device to ensure their attendance 

for the day. The problem with this approach is 

that during the lecture time it may distract the 

attention of the students.  

2.  RFID(Radio Frequency Identification) Based 

recognition system: In the RFID based existing 

system, the student needs to carry a Radio 

Frequency Identity Card with them and place the 

ID on the card reader to record their presence 

for the day. The system is capable of to connect 

to RS232 and record the attendance to the saved 

database. There are possibilities for the 

fraudulent access may occur. Some are students 

may make use of other students ID to ensure 

their presence when the particular student is 

absent or they even try to misuse it sometimes.  

3. Iris Based Recognition System: In the Iris 

based student attendance system, the student 

needs to stand in front of a camera, so that the 

camera will scan the Iris of the student. The 

scanned iris is matched with data of student 

stored in the database and the attendance on 

their presence needs be updated. This reduces 

the paper and pen workload of the faculty 

member of the institute. This also reduces the 

chances of proxies in the class, and helps in 

maintaining the student records safe. It is a 

wireless biometric technique that solves the 

problem of spurious attendance and the trouble 

of laying the corresponding network.   

4. Face Based Recognition System: The facial 

recognition technology can be used in recording 

the attendance through a high-resolution digital 

camera that detects and recognizes the faces of 

the students and the machine compares the 

recognized face with students’ face images 

stored in the database. Once the face of the 

student is matched with the stored image, then 

the attendance is marked in attendance database 

for further calculation. If the captured image 

doesn't match with the students' face present in 

the database then this image is stored as a new 

image onto the database. In this system, there 

are possibilities for the camera to not to capture 

the image properly or it may miss some of the 

students from capturing. 

 

II. Proposed System 

The task of the proposed system is to capture the 

face of each student and to store it in the database 

for their attendance. The face of the student needs to 

be captured in such a manner that all the feature of 

the students' face needs to be detected. There is no 

need for the teacher to manually take attendance in 

the class because the system records a video and 

through further processing steps the face is being 

recognized and the attendance database is updated. 

This system is developed using python opencv.  

OpenCV: OpenCV (Open Source Computer Vision 

Library) is a library of programming 

functions mainly aimed at real-time computer 

vision. Originally developed by Intel, it was later 

supported by Willow Garage then Itseez (which was 

later acquired by Intel). The library is cross-

platform and free for use under the open-source BSD 

license. Python is dynamically typed and garbage-

collected. It supports multiple programming 

paradigms, 

including structured (particularly, procedural), obje

ct-oriented,  and functional programming. Python is 

often described as a "batteries included" language 

due to its comprehensive standard library.[ 

 

 

Figure 2.1: Flowchart of the Proposed System 

Image Capture: We need some HD camera in order 

to get results. We can capture the images from the 

video stream or by capturing each and every image 

from the webcam manually. Doing the frame capture 

from the stream of video will give us results in less 
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time but we won’t be able to capture the face 

properly in case we lose light or something and if the 

face is not captured properly.   

Image Processing: Digital image processing is the 

use of a digital computer to process digital 

images through an algorithm. As a subcategory or 

field of digital signal processing, digital image 

processing has many advantages over analog image 

processing. It allows a much wider range of 

algorithms to be applied to the input data and can 

avoid problems such as the build-up 

of noise and distortion during processing. Since 

images are defined over two dimensions (perhaps 

more) digital image processing may be modeled in 

the form of multidimensional systems. The 

generation and development of digital image 

processing are mainly affected by three factors: first, 

the development of computers; second, the 

development of mathematics (especially the 

creation and improvement of discrete mathematics 

theory); third, the demand for a wide range of 

applications in environment, agriculture, military, 

industry and medical science has increased. 

Convolution Neural Network: In deep learning, 
a convolutional neural network (CNN, or ConvNet) is 
a class of deep neural networks, most commonly 
applied to analyzing visual imagery. They are also 
known as shift invariant or space invariant artificial 
neural networks (SIANN), based on their shared-
weights architecture and translation 
invariance characteristics. They have applications 
in image and video recognition, recommender 
systems, image classification, medical image 
analysis, natural language processing, and 
financial time series. CNNs are regularized versions 
of multilayer perceptrons. Multilayer perceptrons 
usually mean fully connected networks, that is, each 
neuron in one layer is connected to all neurons in 
the next layer. The "fully-connectedness" of these 
networks makes them prone to overfitting data. 
Typical ways of regularization include adding some 
form of magnitude measurement of weights to the 
loss function. CNNs take a different approach 
towards regularization: they take advantage of the 
hierarchical pattern in data and assemble more 
complex patterns using smaller and simpler 
patterns. Therefore, on the scale of connectedness 
and complexity, CNNs are on the lower extreme. 
Convolutional networks 
were inspired by biological processes in that the 
connectivity pattern between neurons resembles the 
organization of the animal visual cortex. 

Individual cortical neurons respond to stimuli only 
in a restricted region of the visual field known as 
the receptive field. The receptive fields of different 
neurons partially overlap such that they cover the 
entire visual field. CNNs use relatively little pre-
processing compared to other image classification 
algorithms. This means that the network learns 
the filters that in traditional algorithms were hand-
engineered. This independence from prior 
knowledge and human effort in feature design is a 
major advantage. 

 

III. Result 

First in all we need to register the person into the 

database. To do so, we need to give name and 

his/her registered number to store. 

Now we to get the pictures of the persons from the 

webcam or any other cams available like we used 

Logitech webcam here. Select the cam from which 

we need to take the image and start the camera. The 

camera is plotted in the axes and we can capture and 

save the images in the folder created automatically 

with the registered number we have entered. 

After this the data is stored in the database. Now let 

us capture a picture from the webcam and see the 

results. The camera starts and takes the image to 

give the results checking from the saved database. 

 

Figure 3.1: Input Image 
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The input image Figure 3.1 now undergoes the 

predict process and the name of each person are 

given as in Figure 3.2. 

 

 

 

Figure 3.2 Output for the image in Figure 3.1 

Conclusion:  

 Capturing the images from camera or cc camera and 

applying techniques face detection and recognition 

can decrease the manual work from human and 

increase the security safety, taking the decision from 

this recognition result. Based on this face detection 

and recognition can used in implement so many 

application like automatic attendances  system 

based on face recognition, worker attendances, 

security, safety, police application like finding thief  

in image that help to catching thief. In this system 

we have implemented an attendance system for a 

lecture, section or laboratory by which lecturer or 

teaching assistant a record student’s attendance. It 

saves time and effort, especially if it is a lecture with 

huge number of students. This attendance system 

shows the use of facial recognition techniques for 

the purpose of student attendance and for the 

further process this record of student can be used in 

exam related issues.  
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