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Abstract 

Attendance management system is a necessary tool for taking attendance in any environment where attendance is critical. 

However, most of the existing approach are time consuming, intrusive and it require manual work from the users. This research 

is aimed at developing a less intrusive, cost effective and more efficient automated student attendance management system 

using face recognition that leverages on cloud computing (CC) infrastructure called FACECUBE. FACECUBE takes 

attendance by using IP camera mounted in front of a classroom, to acquire images of the entire class. It detect the faces in the 

image and compares it with the enrolled faces in the database. On identification of a registered face on the acquired image 

collections, the attendance register is marked as present otherwise absent. The system is developed on Open Source image 

processing library hence, it is not vendor hardware nor software dependent. 
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1. Introduction 

Maintaining attendance is very important in all educational 

institutions. Every institution has its own method of taking 

student attendance. Some institutions uses paper based 

approach and others have adopted automated methods such 

as fingerprint biometric techniques. However, these methods 

subjects students to wait in a queue which consumes time and 

it is intrusive [1]. 

Humans often use faces to recognise individuals but 

advancement in computing capability over the past few 

decades now enable similar recognitions automatically [2]. 

Face recognition technology is one of the least intrusive 

and fastest growing biometric technology. It works by 

identification of humans using the most unique 

characteristics of their faces. 

Face recognition has characteristics that other biometrics 

do not have. Facial images can be captured from a distance 

and any special action is not required for authentication. Due 

to such characteristics, the face recognition technique is 

applied widely, not only to security applications but also to 

image indexing, image retrievals and natural user interfaces 

[3]. 

Faces are highly challenging and dynamic objects that are 

employed as biometric evidence, in identity verification. 

Biometrics systems have proven to be an essential security 

tool, in which bulk matching of enrolled people and watch 

lists is performed every day [4]. 

The importance of developing a new solution to improve 

the performance of face identification methods has been 

highlightedand CC is one of the most promising technology 

paradigms that can be used to achieve it [5]. 

Face recognition technology has also been used for both 

verification and identification of students in a classroom. 

This research is aimed at developing a less intrusive, cost 

effective and more efficient automated student attendance 

management system using face recognition, leveraging CC 

infrastructure. 
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2. Related Works 

Several work exist in automated attendance system [6-8]. 

However, very few have been implemented using a less 

intrusive approach such as face recognition. In this research, 

our focus is on face recognition and a cost effective 

architecture for its implementation such as CC. 

Face recognition based attendance management system 

with raspberry pi 2 using Eigen faces algorithm has been 

proposed [9]. In the work, a camera is placed at the entrance 

of the class that interface with a raspberry pi 2 module for 

capturing students entering the class. The images are stored 

in the raspberry pi 2. The raspberry pi 2 module is used to 

achieve high speed of operation. 

An attendance management system that uses CCTV 

camera fixed at the entry point of a classroom has also been 

proposed. The camera automatically captures the image of a 

person entry the classroom and compares the image with the 

face database using android enhanced smart phone. The 

Android mobile was used because of its rich face recognition 

capability [10]. 

Due to computationally intensive task involved in face 

detection and identification, a system that leverages cloud 

resources to improve facial identification performance in 

large video databases was proposed [5]. 

CC architecture which utilises PCA-characterised face 

instances has also been used to overcome the need to provide 

high computing resource for bulk image enrolment and 

matching [4]. 

3. Cloud Framework 

Every day, sophisticated technologies emerge which 

becomes difficult for institutions to keep up with the trend in 

time of limited budget [11]. With the advancement of CC, 

many organisations are rapidly adopting IT enabled services 

that are hosted by cloud service providers [4]. 

Cloud is a large pool of easily usable and accessible 

virtualized resources (such as hardware, development tools 

and/or services). These resources can be dynamically 

reconfigured to adjust to a variable load (scale) and can be 

accessed by several users simultaneously (multi-tenant), thus 

allowing optimum resource utilization [12]. 

CC is a model for enabling convenient, on-demand 

network access to a shared pool of configurable computing 

resources (e.g., networks, servers, storage, applications, and 

services) that can be rapidly provisioned and released with 

minimal management effort or service provider interaction 

[13]. 

CC allow for scalable and flexible systems to be built with 

an easy on-demand access to virtual resources in a pay-as-

you-go utility model [5]. 

In face detection and recognition, rapid image processing 

is essential in large-scale real time system. Computational 

cost of image processing is quite expensive. To minimise the 

burden of maintaining costly facilities for enrollment and 

recognition, it is suggested that organisations transfers this 

responsibility to third-party vendors who can maintain CC 

infrastructures for recognition [4]. CC presents an attractive 

option for delivering educational services in a more reliable 

and economic way without compromising quality [11]. 

CC offers a more convenient platform for image 

processing through large data management, distributed 

parallel processing, horizontal scaling etc, hence considering 

it ideal for FACECUBE implementation. 

4. Proposed System 

4.1. Research Method 

To achieve the set objectives, FACECUBE components 

were developed as window service and web application. The 

system is designed to shift compute intensive task like face 

detection and recognition from client on-premise local server 

to cloud server, since image processing could be compute 

intensive especially when large data is involved. This enable 

client local server to be any commodity hardware when 

implementing FACECUBE. 

FACECUBE window service component is a lightweight 

application that runs on the background of the on-premise 

local server. It is responsible for listening to attendance 

request, starting IP cameras irrespective of their location on 

the Campus Area Network (CAN) and continuous acquisition 

of images from the IP cameras mounted in front of the 

classrooms. The service sends all acquired images to the 

cloud web server for storage through web service mechanism 

where they are processed. 

The web aspect of FACECUBE is developed to provide an 

intuitive and simple self-service interface for users to interact 

with the system. It performs all the task of image storage, 

image processing (face enrolment, face detection, face 

recognition) and attendance management. It also enables 

users perform all administrative task. 

FACECUBE image processing engine is built on an Open 

Source image processing library. Hence, the system is not 

vendor hardware or software dependent. 

4.2. System Description 

FACECUBE is an automated student attendance 

management system that uses face recognition technology in 

its attendance process. 

FACECUBE provides online access for 3 user roles: 

Student, Instructor, and Administrator role. 

Student role: Student can create personalised account, 

enroll their faces on the system in 5 orientations using its 

self-service capability and could also register their courses as 

well as view lecture time-table. Every student that must 

participate in FACECUBE attendance process must be 

registered. 
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Figure 1. Student profile. 

 

Figure 2. Student face enrolment. 

Instructor role: The instructor can also create a 

personalised account, setup personal time-table, initiate 

request for attendance using his/her handheld device when in 

class and can generate attendance list after class anytime and 

anywhere. 

Administrator role: The administrator is responsible for 

setting up IP cameras in different classrooms on the system 

as well as other administrative activities including user 

account management, course management etc. 

FACECUBE sends notification to both student and 

instructor ahead of a class. 

When a request for attendance is initiated by an instructor 

from the web platform, FACECUBE windows service takes 

the request details, get the classroom the request was made 

from, by using it IP address to locate and start the camera in 

that class to begin image acquisition. 
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Figure 3. FACECUBE windows service. 

The system uses IP Cameras mounted in front of a 

classroom irrespective of their location to continuously 

capture image of the entire class at set interval, throughout 

the period of a lecture and sends images over the internet to 

the cloud server for processing. The server processes the 

images by identifying/detecting the human faces contained, 

extract the faces and matches them with the enrolled faces of 

the students stored on the database. 

During the process of face matching, only the students that 

registered for the course being taught when the images where 

captured is processed. On correct identification of a student 

face, the attendance register for the course is flagged as 

present for the student, otherwise absent. 

4.3. System Design 

FACECUBE is designed to run part of its components in 

on-premise local server as well as on a cloud server. 

 

Figure 4. FACECUBE architecture. 
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The users interact with FACECUBE through its web 

application interface. 

The local server connects all the IP cameras in different 

classroom locations using a router. It also host the windows 

service that runs on the background when the server is 

powered. The windows service gets or post request to the 

cloud server using a web service call. 

The cloud server host the web application the windows 

service and users interact with. The web application 

components are: 

Face Enrolment: The enrolment process involves creating 

face templates from set of images taken with a webcam. The 

face template are stored in the database for face recognition. 

Image Storage: All images acquired from the IP camera 

video live feed as well as student enrolled face templates are 

converted to binary and stored in the database. 

Image Enhancement: Most times, acquired images have 

darkness probably as a result of poor lightning in the 

environment. Before these images can be used for enrolment, 

detection or recognition purpose, it has to be normalized. 

Normalization enhances the accuracy of face detection and 

recognition. This process begins by converting the RGB 

image into a gray scale. Histogram normalization is then 

applied for contrast enhancement. 

Face Detection: This is the ability to recognise human face 

in an image. FACECUBE uses Haar Classifier for its face 

detection. Haar classifier is a face recognition algorithm 

trained with thousands of human faces with different face 

positions and lighting condition. FACECUBE uses this 

algorithm to detect multiple faces in an image and draw a 

rectangle on each detected face. The face images are 

extracted and resized to 100x100. 

 

Figure 5. Detected faces. 

Face Recognition: FACECUBE uses Eigenface algorithm 

for face recognition. The algorithm is use to determine if 

enrolled face template stored in the database is found in the 

acquired classroom image. 

4.4. Face Recognition and Detection 

In face recognition, problem arise when performing 

recognition in a high-dimensional space. However, 

significant improvements can be achieved by first mapping 

the data into a lower dimensionality space [11]. 

Suppose G is an N2x1 vector, corresponding to an NxN 

face image I. 

The idea is to represent G (F=G - mean face) into a low-

dimensional space: 

Fˆ - mean = w1u1 + w2u2 +...wKuK(K<<N2) 

Computation of the eigenfaces [14] 

Step 1: obtain face images I1, I2,..., IM (training faces) 

Step 2: represent every image Ii as a vector Gi 

Step 3: compute the average face vector Y: 
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Step 4: subtract the mean face: 

ɸ� � 	Г� � 	Ѱ 

Step 5: compute the covariance matrix C: 

� �	 �	∑ ɸ�	��� ɸ��  = AA
T 

Where A = [F1 F2... FM] 

Step 6: compute the eigenvectors ui of AA
T
 

Step 6.1: consider the matrix A
T
 A 

Step 6.2: compute the eigenvectors vi of A
T
 A 

A
T
Avi = µivi 

Step 6.3: compute the M best eigenvectors of AA
T
: ui = Avi 

Step 7: keep only K eigenvectors (corresponding to the K 

largest eigenvalues) 

Each face (minus the mean) Fi in the training set can be 

represented as a linearcombination of the best K 

eigenvectors: 

ɸ
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Each normalized training face Fi is represented in this 

basis by a vector: 
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4.5. System Implementation 

FACECUBE was implemented using.NET technology on 

Visual Studio and Azure SDK. Visual Studio and the Azure 

SDK provide the capabilities of creating and deploying 

projects to Azure cloud infrastructure directly from the IDE. 

The source code was developed using C# ASP.NET and the 

face detection and recognition engine was built on EmguCV, 

a.NET wrapper to OpenCV image processing library. 

FACECUBE was tested in Intel(R) Celeron(R) CPU N3050 

@1.60Hz computers with a 4GB RAM and windows 7 

operating system. 
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Figure 6. FACECUBE experimental setup. 

Further test was carried out by deploying FACECUBE on 

Microsoft Azure cloud environment. Using cloud platform will 

make compute intensive task faster. This will also enable 

scalability from a single machine to clusters of servers on a 

public or private cloud infrastructure and improved performance. 

Cloud platform could also help in commercialising FACECUBE 

as a pay per use software service. 

5. Conclusion 

Attendance management system is a necessary tool for 

taking attendance in any environment where attendance is 

critical. Most of the existing approaches are time consuming, 

intrusive and required manual work from the users. In this 

research, we eliminated the above challenges by 

demonstrating the use of face recognition in student 

attendance management system called FACECUBE. 

FACECUBE takes attendance by using IP camera mounted in 

front of a classroom to acquire images of the entire class, 

detect the faces in the image and compare with the enrolled 

faces in the database. On identification of a registered student 

face on the acquired image collections, the attendance 

register is marked as present otherwise absent. 

The system is designed to be cost effective with no 

specific vendor hardware and software required for 

deployment. 
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