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1. Project Summary 
Our project aims at developing a smart attendance system that will use facial recognition to 
record the attendance of students in a next-generation classroom automatically.  

This project aims at developing a low-cost, low-maintenance, independent, and power-efficient 
system that would record, save and display attendance of the students in a class that would not 
only make the attendance-taking system fast but also would save the time of the class that would 
then be used for imparting quality education. 

Deep Learning is one of the main domains of technology that helps a machine train itself using 
input datasets. With the help of various learning algorithms, we get the appropriate and desired 
output. 

We are going to use this concept and apply it to create an automatic attendance system. The 
deep learning technology will automatically integrate the facial recognition technology with the 
attendance system to provide us with an automated record. 

2. Problem/ Issue 
Attendance has always held a crucial role in our education system. It is not only important for 
students, but it also holds value for the instructor. Currently, two attendance systems are being 
used in schools and colleges. 

 Manual Attendance System 

 Automatic Attendance System 

2.1.1 Manual Attendance Systems 
In the manual attendance system, the teacher marks the attendance of the student manually. 
This is not only a time-consuming process, but it also has a lot of room for error and mistake. 
When it comes to education, it is not only about giving lessons; it is also about imparting 
knowledge in a precise and efficient manner. All over the world, a reasonable fraction of the 
instructor's time is wasted in marking the attendance of the students.  

Moreover, this system is not foolproof, and it can be easily manipulated by the students. Several 
resources such as papers, pens, etc. are also required for manually attendance system. In 
addition to this, the issue of record-keeping is also present, which would necessitate allocating 
proper space for the attendance sheets. 

2.1.2 Automated Attendance Systems 
In most of the Automated Attendance systems, fingerprint identification is being used. 
Fingerprint identification is an error-free way of marking attendance, but it is intrusive and 
requires contact. The current attendance systems that use facial recognition waste time as well 
due to their certain limitations since they require individuals to stand in at a particular angle and 
distance to get their faces detected. 

Furthermore, the cost of installing a fingerprint attendance system is relatively high. It's not 
only the installation costs that are high, but the power consumption by such systems is high as 
well. The slow processing speed of the fingerprint identification systems is also a drawback. 
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Keeping the current situation of COVID-19 in mind, fingerprint verification systems are no 
longer a viable option since they will be a breeding point for the virus.  

We have established that the current attendance systems that are deployed all over the world 
are invasive, require contact, have a tendency to be manipulated, and are a waste of time and 
resources. Thus, it is evident that we need a non-invasive method of marking attendance, which 
is infallible and time-saving. 

3. Solution  

Facial recognition is a non-invasive and contact-less process. The major advantage of the use 
of facial recognition in our Project is the creation of an automated attendance system, which 
saves time and reduces human error. Moreover, it minimizes the need for human interaction.  

We have brought forward the idea of automating the attendance systems using facial recognition 
techniques. With the help of the facial recognition algorithm that we have developed, the 
attendance of the students will be automatically marked. It is an error-free, non-intrusive way 
of biometrically marking the attendance.  

Moreover, this method doesn't take any time and effort from both the teacher and the student as 
it automatically takes the data, processes it, providing us with the desired output. The issues 
that we were facing with the current attendance systems such as room for manipulation, 
consumption of resources, wastage of time, etc. are all catered in our Project. 

Automation of the attendance system would enhance the efficiency of both the instructor and 
the students attending the lecture by helping them keep their focus on the lecture and not on the 
mundane things such as attendance, etc.  

For the design of this smart attendance system, we have deployed a two-step mechanism. 
Firstly, we detect the faces through feature extraction with the help of the deep learning 
algorithm for facial recognition. In the second step, we compare the detected face with an 
existing database to recognize the faces of the students and then mark the attendance 
automatically. 

Sr. 
# 

Problem Solution Contribution to Education 

1.  Invasive & 
Requires 
Contact 

Contact less 
detection 

Keeping the current situation of COVID-19 in mind, our 
system keeps the students safe and provides a 
contactless way of attendance taking. 

2. Wastage of 
Time 

Automatic 
detection 

1. This method doesn't take any time and effort from 
both the teacher and the student as it automatically takes 
the data and processes it. 
2. The students would no longer have to wait in a queue 
to get their attendance marked. 

3. High-
maintenance 

Very Low 
Maintenance 

The installation costs of the system, along with the 
maintenance costs of our system, are meager. 
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4. Room for 

manipulation 
 

Cannot be 
manipulated 

Since the system runs without any human intervention, 
therefore there is no room for manipulation. 

4. Method 

 
Now, let's talk about the Algorithm we used and how it was applied. Our system works in 4 
steps. In the first step, we create a database consisting of images of the respective individuals. 
This involves the extraction of the facial features present in the pictures and encoding them.  

In the 2nd step, a picture is captured in a live environment, which is our input. Faces present in 
the picture are identified. Moreover, the facial features of the said faces are extracted and 
encoded.  

In the 3rd step, this extracted information is matched with the information present in the existing 
database. Faces are labeled accordingly, depending on whether a match is found or not. In the 
last step, results are generated and stored in the form of an excel sheet. 

4.1 Test Run 

 
We created a database that contained individual images of the players of the English Cricket 
Team. The faces from the photos were identified, encoded, and the resultant data was then 
stored. 
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The picture given above was then selected as a test image. The faces present in this image were 
identified and encoded. This data was then compared with the stored faces in the existing 
database. Now, there were two conditions: 

 Case I: What to do if a match was found  
 Case II: What to do if a match was not found.  

If a match was found a label of the correct name was placed under the face in the resulting 
image. Otherwise, the tag was programmed to display "unknown." The following result image 
was obtained. 

 
We ran the same test on hundreds of pictures, with successful results.  
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5. Innovative Aspect 

Facial recognition systems exist currently, but they have limitations. We have worked on those 
limitations and have created a better facial recognition system. There are a few distinct and 
essential differences between the current facial recognition systems and our system.  

The existing recognition systems take one input at a time, i.e., recognize one face at a time, 
while our system can take multiples inputs simultaneously. Moreover, the current systems 
require the face of a person to be at a certain distance and angle for the system to consider 
them. However, this isn't the case with our system.  

In our system, a camera would be installed in front of the classroom. An individual could sit 
anywhere in the classroom, at any angle and any distance (within the range of the camera), and 
their face will be recognized. 

5.1 Software 
1. Python 3.8: To write the complete code for the facial recognition program  
2. OpenCV 4.2.0: To be used as a module inside the actual Python 3.8 code to work on the 

images and extract the features that are needed for facial recognition. 
5.2 Libraries 
Python programing language has over 250 + standard libraries approximately and an almost 
infinite number of third party libraries. The libraries that we have used are as follows: 

5.2.1 Face_recognition 
Face_recognition library is one of the simplest yet powerful face recognition libraries in Python, 
and it is used for: 

 Finding faces in a picture 

 Identifying faces in pictures 

 Finding and extracting facial features 
It is built with the help of "dlibs" using deep learning. It has an accuracy of 99.38%, according 
to the "Faces in the wild" benchmark. 

5.2.2 NumPy 
NumPy is used as a multi-dimensional storage space for generic data. Arbitrary data-types can 
be defined within it, which allows NumPy to seamlessly and speedily work with a wide variety 
of databases. 

5.3 Hardware  

Raspberry Pi 4 Model B will be used as the computing device. It will be installed with a Pi 
Cam v2 in the front of the class. We will design the code in such a way that the attendance 
result would be automatically sent to a specific computer/laptop using the built-in Wi-Fi 
module on Raspberry Pi 4 after a particular time. 

6. Applicability  

So far, we have developed a Facial Recognition Algorithm, as has been explained above in a 
compact yet comprehensive manner. We have tested the Algorithm thoroughly by creating 
various databases and test images. We are currently working on the extraction of images from 
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a video. After this, we will generate an excel sheet that will mark the attendance of the students 
based on the obtained result.  

The code for this will be integrated with the code that we have previously written. Once 
finished, the system can be converted into a commercial product. It can be installed in any place 
where there is a need for attendance systems.  

There are, as such, no risks involved in the applicability of this system since our Algorithm is 
already working; only a few additional features need to be added to make it the perfect system 
out there. It can be commercialized and used in educational institutes, offices, and any other 
place that needs a working attendance system. 

7. Estimated cost and Project Scheduling 

Sr.# Products Cost –PKR Cost - Turkish Lira 
1. Raspberry Pi 4 14,500 610 
2. Picam v2 5000 210 
3.  Installation Costs 3000 125 

 

 Estimated Budget: 22,500 PKR/ 935 Turkish Lira 
 Design Costs: Since the Algorithm was designed personally, and the coding was done 

on free software, there have been no design costs so far. The hardware that we will use 
with our system is predesigned. 

 Production Costs: We will have to procure and install the hardware, which will cost 
approximately 22,500 PKR. 

 Testing Costs: There will be no testing costs as long as the hardware doesn't 
malfunction. 
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8. Target Group of the Project Idea (Users) 
The target audience for our Project are students all over the world, be it high-schools, colleges, 
or universities. Not only students but our system can be installed in offices everywhere to mark 
employee attendance.  

It can also be used for security purposes to make sure only authorized personnel can enter a 
particular area. In a nutshell, for our Project, the whole world is the playground. 

9.  Risks 

The hardware that we will use, such as the camera and the raspberry pi, can malfunction and 
will need to be replaced. Moreover, in case there is a power outage, the system won't be able to 
work. Other than that, there are no impending risks with the working and installation of the 
system. 

10. Project Team 

Sr. 
# 

Name Mission in the 
Project 

School Project or problem-
related experience 

1. Engr. Syed 
Mobariz 
Aslam 

Design, Develop 
and Test the 
Project 

College of Aeronautical 
Engineering, NUST, 
Risalpur. 

Computer 
programming and 
Embedded systems. 

2. Engr. M. Atif 
Shehzad 

Teaching 
Advisor 

College of Aeronautical 
Engineering, NUST, 
Risalpur. 

Image processing. 
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