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Abstract - In businesses, organizations, and educational 

institutions, preserving music of attendance is a everyday 

responsibility. Often, it`s miles completed thru manner of 

manner of hand using techniques like calling out roll 

numbers or names. The reason of this venture is to create 

a complex face recognition-based totally completely 

without a doubt honestly truely surely in truth attendance 

device that lets in you to replace and streamline the 

cutting-edge manual process. Developing an automated 

device on the way to growth the precision and effectiveness 

of record-preserving is our primary reason. Student 

information, collectively with name, roll number, class, 

section, and photographs, is professional and stored thru 

manner of manner of the technology, this is installation in 

classrooms. To extract pictures, OpenCV is utilized. The 

device can be approached thru manner of manner of 

university college university college university college 

university college students preceding to class, and it`ll snap 

their pictures and feature a have a take a have a study 

them to a pre-made dataset. To find out faces, the 

picturegraph processing technique first employs a 

Haarcascade classifier. 

Keywords: OpenCV, Face Recognition, flask, Attendance 

system, MYSQL. 

I. INTRODUCTION 

Tracking an individual`s involvement or attendance, such 

as their arrival and departure times, is now and again 

accomplished via an attendance system. Digitalized attendance 

structures, normally utilized in companies, schools, and 

events, have grown to comprise strategies consisting of 

barcode scanners, fingerprints, NFC cards, and mobileular 

telephones as generation has advanced. Facial reputation and 

retinal scans are greater state-of-the-art selections that enhance 

tracking capabilities, however structures that depend upon 

barcode scanners, NFC cards, and cellular telephones are 

prone to abuse due to the fact those gadgets may be furnished 

to others to feature as proxy attendance.  

Biometric reputation, such as facial, fingerprint, and 

retinal reputation, has been investigated as a capacity 

treatment for the drawbacks of conventional strategies. 

Despite retina reputation's excessive value and 

impracticability, fingerprint structures are extensively 

employed attendance system in the machine learning model 

makes use of the face identification using facial features 

mechanism. 

The system studying version is educated the usage of a 

general face embedding technique, which guarantees 

continuously excessive reputation accuracy. Additionally, the 

Have a have a take a look at gives a way for often updating 

attendee faces on the equal time as accounting for 

modifications over time. The utilization of the OpenCV and 

Face Recognition packages, which is probably well-known for 

face detection, is also an essential element. Taking photos of 

the students and maintaining them in a database for use in later 

education is the number one step. When the tool`s virtual 

camera is have come to be on in a few unspecified time within 

side the destiny of attendance, it uses the Histogram of 

Oriented Gradients (HOG) technique to pick out faces in 

photos. Finally, the tool uses a clean linear Support Vector 

Machine (SVM) technique to search around the database of 

said individuals. 

In this device OpenCV & Face Recognition libraries 

were used which is probably one of the well-known libraries 

for face detection thru manner of method of the usage of the 

ones libraries device first taking pictures the student snap 

shots and storing them into the database that have been in 

addition used for the training purpose after that at the time of 

attendance even as device virtual digital camera get on device 

will come across the faces which have been present with 

inside the frame the faces were detected thru manner of 

method of the usage of HOG i.e. (Histogram of Oriented 

Gradients) that have been achieved with inside the device. 

After that if image which have been present with inside the 

frame is tilted then Face Landmark Estimation set of 

regulations can be achieved and face can be transformed to be 

as close to as feasible to perfectly centred. After that device 
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will encode all the snap shots which have been present the 

database further to the face that have been detected with inside 

the frame. 

The scholar registration module, the popularity 

attendance module, and the attendance report module embody 

the 3 number one structural divisions of the face popularity-

primarily based totally definitely absolutely scholar attendance 

gadget. Sub-feature modules for achieving precise gadget 

capability are included in every of those modules. This 

outlines the entire form of the attendance gadget for college 

children the use of facial popularity. Face popularity is turning 

into an increasing number of now now not unusual place and 

is getting used for a large OpenCV, brief for Open-Source 

Computer Vision Library, stands as a extensively executed 

open-supply software program software software library 

especially crafted for pc imaginative and prescient and device 

gaining knowledge of endeavours. It gives a good sized kind 

of machine and competencies that make it simpler to increase 

packages for photo and video processing, in addition to pc 

imaginative and prescient responsibilities like item detection 

and facial popularity. Because of OpenCV`s modular layout 

and interoperability with a good sized kind of programming 

languages, along with Python, C++, and Java, builders can 

apply it to a whole lot of systems. 

The library's adaptability to real-time packages, paired 

with its green algorithms, addresses a spectrum of 

responsibilities starting from essential photograph 

manipulations to difficult pc imaginative and prescient 

projects. Overall, OpenCV serves as a flexible and strong 

device for researchers, builders, and engineers engaged 

withinside the nation-states of pc imaginative and prescient. 

 

Fig. 1: Operation flow chart of face collection 

 

II. LITERATURE REVIEW 

Authors in [3] brought an automatic attendance gadget 

that mixes face popularity with Radio Frequency Identification 

(RFID) generation. This version identifies legal college 

students with the aid of using detecting their faces and RFID 

tags as they input and go out the classroom. Every enrolled 

scholar is appropriately tracked with the aid of using the 

gadget, which additionally shops attendance facts and 

retrieves pertinent information while required. The number 

one trouble with this generation is that, despite the fact that 

useful, RFID would possibly have safety flaws. Identity 

robbery or unsuitable use of private information ought to end 

result from unauthorized get admission to to RFID 

information. 

 In [4], the authors evolved an attendance gadget making 

use of iris biometrics. Participants to start with sign up their 

info in conjunction with a completely unique iris template. 

Upon attendance, the gadget takes a image of every scholar`s 

iris, acknowledges it, and appears for a suit with inside the 

saved database to routinely log their participation in class. 

This gadget's prototype makes use of a web-primarily based 

totally interface to function. The drawbacks of this because 

iris biometrics-primarily based totally attendance structures 

require specialised hardware, software, and infrastructure; 

they arrive with a hefty charge tag. Educational establishments 

might also additionally face problems because of this 

economic load. In [5], the authors suggested an attendance 

system relying Algorithms to extract facial features.  

Furthermore, Radial Basis uses a Support Vector 

Machine (SVM) classifier together with facial popularity 

techniques which includes Viola-Jones and Histogram of 

Oriented Gradients (HOG) functions. The generation had 

resolved real-time problems which includes scaling, 

occlusions, posture, and moderate variations. The authors 

superior the device the usage of a MATLAB GUI and finished 

a quantitative assessment based completely in reality 

genuinely without a doubt absolutely without a doubt in truth 

exceptional on Peak Signal to Noise Ratio (PSNR) data. The 

drawback is that the employment of complex algorithms 

which includes Viola-Jones, Histogram of Oriented Gradients 

(HOG), and Radial Basis Function (RBF) with Support Vector 

Machine (SVM) can also furthermore make the device extra 

complex. This intricacy also can moreover furthermore create 

difficult conditions close to imposing the device, preserving it, 

and resolving problems that might upward thrust up over time. 

The most practical facial reputation algorithms 

(Eigenface and Fisher face) made available by OpenCV 2.4.8 

were investigated by the researchers in [6]. They performed 

the chosen set of rules in an attendance device and compared 
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the Receiver Operating Characteristics (ROC) curves. 

Eigenface outperformed fisher face in the experiments, 

achieving an accuracy price ranging from 70% to 80%. The 

above's drawback is It's important to recognize that facial 

reputation systems are generally still prone to errors, even 

though the device in question achieves an accuracy range of 

70% to 80%. Pose changes, lighting conditions, or facial 

obstructions can reduce the device's accuracy and lead to 

misidentifications.  

The ahead device, which uses a pores and skin detection 

approach for face detection, is proposed by Savitha et al. [8]. 

The relevant pixels are separated when pores and skin are 

identified, and the remaining pixels inside the photos turn 

black. Face detection is then performed using these pores and 

skin-diagnosed pixels. A primary database for student face 

photos and a secondary database for additional student data 

were included by the authors. Device learning that is primarily 

based on facial popularity and primarily based on an 

attendance control device The hardest task in any organization 

is taking attendance. The possibility of false positives or 

negatives when using the pores and skin detection method to 

separate facial features is one challenge. An opportunity for 

inadvertent inclusion exists.  

In this paper, we proposed an automatic attendance 

control device that addresses the project of face recognition in 

biometric structures under severa real-time conditions, which 

encompass lighting, rotation, and scaling. The technique 

consists of breaking down a facial photograph into patches, 

which is probably in the long run blended in raster take a look 

at order to shape a scientific collection. DICW (Dynamic 

Image-to-Class Warping) computes the distance from the 

question face to the enrolled subject`s faces via leveraging this 

ordered collection. This is achieved via figuring out the most 

appropriate alignment some of the collection of the question 

face and all sequences related to that specific subject. 

III. METHODS 

The following characteristics are included in the 

suggested system:  

I. Using Face Verification to record attendance.  

ii. Enrolling new pupils in the system.  

Iii. Getting access to earlier attendance records.  

Attendance management is a crucial process that every 

institution uses to continuously monitor student performance. 

While some attendance monitoring systems still rely on 

antiquated paper- or file-based systems, others have automated 

their processes using biometric techniques. 

 

Fig. 2: Operation of the student information input 

IV. PROPOSED SYSTEM 

All of the scholars the elegance will want to check in 

with the aid of using imparting the important details, and their 

photos might be taken and saved in a dataset. Every 

consultation will use stay streaming pictures from the study 

room to do facial recognition. When a healthy is set up among 

a student`s face and one of the saved pics the dataset, the 

gadget marks that student's attendance. A listing of absentees 

might be emailed to the college member in rate of the 

consultation at the realization of every one. 

Our gadget goes to be take the photograph via the net got 

here from the mounted gadget. Mainly we are able to educate 

a few information base in required folder after which it's miles 

going to be take to begin with take the roll quantity after 

which it's miles going to take the photograph from the net got 

here. It will test the information base that is already existed 

after which going to test whether or not it's miles matching or 

now no longer if it fits to the existed one it'll show the 

registered name and roll number with specific time and data. 

If a face does not match the data set, it indicates that a 

new registration is required. If the name is not known, it also 

displays pictures that are trained in a minimum of 101 

different types of black and white format, making it easy to 

identify the student. All of this information is kept in an Excel 

sheet for easy access based on the student's data and roll 

number. 

A. Harcascade 

The Haar Cascade is a noticeably inexperienced 

technique for object detection, the usage of a system learning 

method to analyze a cascade of moves from a giant amount of 
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fantastic and horrible pictures. This technique is really well 

worth in identifying devices in unique frames [12]. The mind-

set of the Haar cascade classifier is established in Figure 1. 

B. Data creation 

The dataset modified into created thru manner of way of 

taking a few photographs of each scholar from numerous 

angles and with severa gestures. These images then undergo 

pre-processing, which includes cropping so that you can 

extract the Region of Interest (ROI), this is important for the 

popularity process. Next, the cropped image wants to be 

resized to fulfill excessive excellent pixel requirements. After 

that, the RGB images are transformed to grayscale. In the end, 

the edited photographs are stored in a folder that bears the 

choice of the top scholar. 

C. Detecting faces  

Because of its effectiveness, cappotential to hold scale 

invariance, and resistance to converting lights conditions, the 

Haar Cascade Classifier is favored for responsibilities 

concerning object detection, especially the context of face 

detection. Its too fast separate out mistaken photo regions 

facilitates with real-time processing, making it best for 

applications that fee speed. The classifier`s cappotential to 

modify to more than one scales makes it simpler to stumble on 

gadgets at amazing distances, and its excessive accuracy and 

easy getting to know technique most effective upload to its 

allure. Because of its good sized integration into pc innovative 

and prescient libraries. 

In this instance, facial popularity is carried out through 

use of the OpenCV Haar-Cascade Classifier. The Haar 

Cascade approach should first study to apprehend human 

faces, a manner called characteristic extraction, earlier than it 

may be used for face detection. An XML report referred to as 

haarcascade_frontalface_default serves because the education 

set for the Haar Cascade. 

D. Face popularity 

The 3 vital additives of the facial popularity tool are 

prediction, schooling the face recognizer, and getting prepared 

the schooling information. The schooling facts are assembled 

from the snapshots the dataset, and everyone is given an 

integer label that corresponds to the male or girl scholar. The 

labeled photos are the primary supply of the tool`s popularity. 

The determined on method of facial popularity is the Local 

Binary Pattern Histogram. First, the entire face`s Local Binary 

Patterns (LBPs) are acquired. These LBPs are then 

transformed to decimal values, and histograms are created for 

every decimal value in the end, each picture graph the 

university information is established to a super histogram. The 

histogram the recognition tool. 

E. Application layer 

The patron interface is constructed the usage of HTML 

and further with styling finished with CSS and Bootstrap. The 

Attendance, Enrollment, and Attendance Report sections make 

up the majority of the interface. A user-extraordinary enjoy is 

made feasible thru the HTML-created index internet web page 

that is styled the usage of CSS and the Bootstrap framework. 

The software program application software program layer is 

made to make sure that clients can get proper of get right of 

get entry the device without hassle and that they`re protected 

from the underlying techniques at the same time as interacting 

with the software program application software program thru 

this interface. 

F. Attendance updation 

Even though the very last faces may be marked as absent, 

identified faces may be recorded as located in an Excel sheet 

after the face reputation system`s very last touch. The 

applicable university participants will then get preserve of an 

electronic mail with a listing of absentees. At the give up of 

every month, university participants receive preserve of 

month-to-month updates together with the attendance sheet. 

G. Attendance record 

It is simple to advantage get proper of access the 

attendance document of a excessive fine beauty on a specific 

date manner to the A URL that is prominently displayed on 

the homepage. After clicking this link, the consumer might be 

taken to the "document" webpage. Four enter fields—Branch, 

Year, Section, Subject, and Date—can be displayed in this 

shape. Once the specified information is completed and the 

shape is submitted, the complete attendance document for the 

ideal beauty and date may be examined for the benefit and 

reference of the consumer. 

V. EXPERIMENTATION AND RESULT ANALYSIS 

The proposed method uses Gabor filters to extract 

features, generative adversarial networks to improve images, 

and Haar cascades to detect faces. Different facial recognition 

algorithms are used, and they are compared according to 

parameters like accuracy and time complexity in various 

scenarios. 
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Fig. 3: Interface of the monitoring system 

The consumer enters the student`s call and ID into the 

internet site at some point of this process. Every time a roll 

quantity and call are entered, the device verifies them in 

opposition to the database. The device actions directly to the 

subsequent steps if there's a match. Both new registrations and 

already-existing student records are supported by the system. 

However, those who are unfamiliar with the registration 

procedure are unable to take attendance unless they are given 

permission by the administrator, who is able to give new 

registrations password access. 

 

Fig. 4: Accessing the web came through student ID 

The following libraries are used the face-recognizing 

challenge.  

1. OpenCV  

2. Face recognition  

3. Dlib  

OpenCV is famend for its adaptability and effectiveness 

in managing tasks, together with processing photographs and 

videos, figuring out objects, and installing region facial 

recognition, which makes it a favored choice for developers at 

some point of severa industries. This library runs on a number 

of structures and is to be had absolutely loose use below the 

open-supply Apache 2 License. It changed into first advanced 

thru Intel after which backed thru Willow Garage and Itrez. 

Because the face recognition library is user-friendly, we intend 

to consist of it into our code. But it`s plenty extra vital to put 

into effect dlib earlier than imposing face recognition. The 

basis of our implementation is the dlib library for "deep metric 

learning," a method that changed into hired. 

The resulting distances reflect the degree of facial similarity. 

1. Compare_faces: This function is used to determine how 

similar a candidate encoding and a list of face encodings are. 

The contrast's final output is a Boolean value that indicates 

whether a match exists (True) or not (False). 

The recognizer's operation: 

i. Go to the listing that has all of the recognized images.  

ii. Record every name gift included in the listing and mark 

them as names of magnificence.  

iii. Create encodings for each of the identified images in the 

listing and save them in a listing called "Recognized 

Encodings."  

Consequently, triggering the digital digicam sensor to record a 

visible scene in order to take a picture. 

 

Fig. 5: Capturing the face 

The webcam is used to perform facial recognition in this 

process. After going through all of the earlier data, the system 

finds faces and draws a blue border around them. When more 

than one face is in front of the webcam, the system uses the 

data already in place to record attendance for each identified 

student. The system does not, however, offer assistance for 

faces that are not recognized or for multiple faces. The system 

also requires a password entry for attendance and takes into 

account the distances between students in front of the camera. 

Entering the roll number is a step in the attendance process.  

 

Fig. 6: Showing with registered number and name 
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Upon detecting a face, the system will automatically 

display corresponding data from the database. If the detected 

face has associated information, the system will reveal the 

individual's name and registered roll number. 

 

Fig. 7: Unidentified face 

Here we can show that the when there is new face is 

scanned it is going to show as the unknown as he is not going 

to take the further steps. 

B. Student table 

The student's table is specifically designed to store 

student information, using the Student ID as the primary key. 

The system's enrolment feature interacts with this table to 

input data for new students. The table structure comprises 

fields such as Id, Name, Branch, Year, and Section, 

accommodating essential details of each student. 

 

Fig. 8: Stored data in the excel sheet 

After a taking a picture from the web cam then it is stored 

in the base with name, time, roll no and also heading as the 

data and year all should be stored in the excel sheet. And also 

having the password not to check the excel each and every 

one. So it should be secure of the excel data with the faculty. 

Redundancy removal 

Given the machine`s incorporation of more than one 

cameras, there may be a capability for a scholar's face to seem 

in diverse images. To make certain accuracy, redundant faces 

are eliminated, and best an unmarried example of a face is 

taken into consideration whilst marking attendance for a 

scholar at some stage in a lecture. 

 

Report generation 

Attendance statistics are generated via way of means of 

marking the presence of students, which includes their names 

and enrollment numbers, in Excel layout at some stage in a 

lecture the usage of face recognition. The machine below 

attention has been created as an internet application, and 

diverse checks were carried out the usage of various faces 

located in the front of the camera. The accuracy and 

effectiveness of the machine's consequences are extra than 

86% mentioned below. 

VI. CONCLUSION 

To conclude, the implementation of an automated 

attendance machine that utilizes OpenCV and LHB 

technologies has resulted in a major improvement in 

attendance monitoring. To provide accurate face detection and 

reputation, OpenCV combines its laptop imagination and 

foresight with LHB's special contribution. The efficiency of 

the machine in streamlining attendance procedures, reducing 

human labor, and increasing accuracy is evidence of its 

usefulness.  

Dealing with challenging circumstances, such as privacy 

concerns, technical difficulties, and the critical need for robust 

security measures, is essential. As we look to the future, 

research and development initiatives might want to focus on 

enhancing the machine's resistance to a variety of 

environmental factors, addressing concerns about scalability 

for heavy users, and Improvements in deep learning 

techniques can also be used to enhance accuracy, particularly 

in situations that present challenging facial variations. To 

improve accessibility and expedite records management, 

cloud-based solutions might be incorporated. Broader 

acceptance may result from giving priority to user-friendly 

interfaces and ensuring adherence to changing privacy 

regulations. All things considered, the future offers bright 

prospects for enhancing and expanding the capabilities of 

computerized face reputation attendance systems, boosting 

their versatility and effectiveness in a variety of organizational 

and academic settings. 
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