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Abstract—This paper is based on the study and the implementation of the
pilot project for customized, automated, highly secured class room management
system known as fully automated classroom attendance system. In this research
paper, the strategies, design, development and implementation of a pilot project
for class room attendance management systems is explained in detail. As a pilot
project, mobile app is built on Android platform using Xamarin programming.
Prototype of proposed system provides high level of authentication by embed-
ding face recognition and biometric verification together with radio frequency
identification system (RFID) system. Though given model features are specially
designed for our college needs, but this model can be modified for general us-
age and can be applied for all academic levels i.e. school, college, universities.
Among the other features of system, one important feature is selection of sys-
tem to work in smart mode in which system closes after predefined time.

Keywords—USB RFID proximity sensor, RFID Cards, attendance manage-
ment system, mobile application, smart mode system, face recognition, thumb
verification.

1 Introduction

In recent time, technology trend is to switch from typical traditional system to fast,
smart and interactive system which can be linked to some web application, so that
users can access the system at any place at any time. Radio frequency identification
system abbreviated generally as RFID has proven its self-one of the secured, inexpen-
sive and fast emerging technology. RFID application area includes access manage-
ment, location based services, smart homes, airports, super markets, tracking vehicles
for road pricing and speed controlling [1-4]. This technology transformation of system
into RFID system has been adopted in attendance systems and different models have
been proposed [5].In some models, RFID system is integrated with fingerprint [6].In
some models along with RFID, other parameters like face recognition are also applied
[8].In most of the systems models, focus is on systems which can detect false and
bogus attendance, an undeniable requirement, but in this paper a system model is
proposed which can be able to do pre and post attendance requirements, the proposed
system model implementation is based on Jubail Industrial college defined protocols
for student attendance, and the system is able to address and comply all college pro-
cedures related to student attendance smoothly and efficiently. With recent advance-
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ment and technology trend toward IOT, it is preferable that system should be able to
access anywhere at any time.

2 Background

In this section college rules regarding student attendance system are discussed. As
like most of academic intuition, academic semester consist of sixteen weeks, before
starting classes, faculty member prepare their attendance file, contains all student list
for both theory and lab. For attendance teacher call students name one by one and
mark their attendance in a paper. The students coming after certain minutes (in Jubail
Industrial College 3 minutes) are considered late and students coming after five
minutes are considered marked as absent. All these steps are done manually. Teachers
spend their valuable time for taking attendance and needed to be attentive to observe
who is coming late or who is absent. In addition to that, if student goes outside class-
room for some reason he should return within 5 minutes, in case if he takes more than
5 minutes he will be marked absent for this period. Currently in JIC, after taking the
attendance manually, the teacher will be entering the attendance manually to a data
base known as SIS (Students Information System). In the Proposed system, each stu-
dent will be issued a separate RFID card, or a RFID tag can be embedded in the exist-
ing student ID card. The students are supposed to come with RFID cards to the class-
room. For avoiding using of card by other student every RFID card is linked with
database, where student biometric thumb impression and face recognition can be
verified by using designed app options. Implementation of the idea proposed in this
paper enhances the competitiveness in the current world of IOT. As a pilot model
mobile app is designed named “JIC CMS”. Jubail Industrial College Class Room
Management System.

3 System Design

In the whole scenario explained above, it was required to design such an efficient
and smart system which would be able to solve all problems is required. For this an
RFID based system with specially designed app has been developed. App name is
“JIC CMS”, Jubail Industrial College Classroom management system. This app is
designed on Xamarin platform. In our designed system every faculty member will
have its RFID Reader and mobile with installed application. Technical detail of RFID
reader is mentioned in table 1.The operation of App starts from staff account genera-
tion which includes staff personal details, department details etc. App screen shot is
shown in Fig 1. After creation of account new window with three options will be
available, Enrolment, Attendance and Report as shown in Fig 2
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Table 1. RFID Reader Specification

Specification Specification Value
Supply Voltage DC 5V
Maximum working current < 10mA
Card sensing speed less than 200ms
Encoding Manchester 64-bit,modules 64
Operating temperature -10'C ~ +70'C
Operating frequency 125KHZ
Baud rate 9600Kbit/s
Support Card Type EM4100, TK4100
Read Range 5 cm
Dimensions 63 x 18 x 8 (mm)
Output format 10 digit decimal

Instructor ID

Instructor Name

Faculty

Email Address

Password
SignUp
On Login

Fig. 1. Faculty Personal Information window screen shot
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Fig. 2. JIC CMS App option
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4 Enrolment Section

In the enrolment screen teacher can upload the name of student, student id number,
course details, activity details, section details etc. available at the beginning of the
semester. This uploading should be done only once at the beginning of each semester
for each course.

15% &

ENROLLMENT

Select Course

EEE 222 - Electrical Machines and Co -

Period Class Type Section
2 <  Theory - 12
B5

Fig. 3. Enrolment section screen shot

5 Attendance Section

In this section regular attendance system that is based on RFID is defined. For
identification of bogus attendance and to provide higher level of verification thumb
verification and face recognition can be embedded in customized mobile app in at-
tendance section option. This bio metric identifiers verification is extremely applica-
ble during examination for ensuring smooth conduction of exam. Details of imple-
mentation and working algorithms are also part of this section. Figure 4 shows flow
chart of attendance section.

5.1 RFID identification system

In our designed system it is assumed that every faculty member will have its
125KHZ RFID Reader and mobile with installed application. Every student is provid-
ed with an RFID card. 10 digit unique card numbers are assigned to each RFID card.
RFID Card number is mapped to student Identification number in RFID database.
Low frequency (125 KHz) is used which can be detected with RFID reader with dis-
tance of 5 cm. Faculty member connect USB stick to his mobile and open app “JIC
CMS” and open concerned section. As the students enter to the classroom mark their
attendance by simply showing the RFID tag to the card reader, students can just keep
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the RFID in the line of sight distance. If the student comes within first “3” minutes, he
will be detected and marked as present as shown in figure 5. After three minutes pre-
sent option will convert automatically into late and will be valid for next two minutes,
within this duration i.e. Three- five minutes system will be marked as late entry. Simi-
larly according to the college rules a student coming after five minutes will be treated
as an absent as shown in figure 6. All this features are implemented by linking the
student entry to the system clock.

Application Installation

Faculty Personal
Information
Instructor ID No /Name/ Email
ID/ Password

| |

{ Enroliment } Attendance system

Report
section

v

RFID Attendance system

Student RFID
Card

Student
information

Student not found

Thumb / facial
verification

Yes Student Verified)

Timing Check student Verified

Yes

Fig. 4. Attendance section flow chart
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< ATTENDANCE < ATTENDANCE

Select Course Select Course
EEE 224 - Theory - 12 - Introduction tc - EEE 224 - Theory - 12 - Introduction tc -
Period: Date: Day: Period: Date: Day:
1 - 12/20/2018 Thursday 1 e 12/20/2018 Thursday
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Please Attach Card Please Attach Card
35290222 SULAIMAN MEDLIH A ALMUTAIRI 1}
34290414 HASSAN MOHAMMAD MOHAMMAD ALOUF! [P]

(@) (b)

Fig. 5. Automatic Attendance system Screen shot (a) Before pressing start (b) Within
“3” Minutes Marking Present

< ATTENDANCE < ATTENDANCE

Select Course Select Course
EEE 224 - Theory - 12 - Introduction tc - EEE 224 - Theory - 12 - Introduction tc -
Period: Date: Day: Period: Date: Day:
1 - 12/20/2018 Thursday 1 - 12/20/2018 Thursday

Attendance is Over

35290222 SULAIMAN MEDLIH A ALMUTAIRI 5]
Please Attach Card
[35290222 SULAIMAN MEDLIH A ALMUTAIRI 1]

34290414 HASSAN MOHAMMAD MOHAMMAD ALOUFI [P

35290352 ABDULLAH ALI A AL-GHAMDI ()
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36190321 ALHAMARALIHUSSINA [U]
5290352 ABDULLAH ALI A AL-GHAMDI [P]

[36190321 ALHAMARALIHUSSINA [L]

(c) (d)

Fig. 6. Automatic Attendance system Screen shot (c¢) Between‘3-5” Minutes Mark-
ing Late (d) After “5” Minutes Marking Absent

362900081 ABDULHAKIM HAMAD M AL HAMAD  [A]
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5.2  Thumb verification system

In this section implementation of thumb verification system together with working
algorithm used in mobile app designed by Xamarin will be discussed. Framework of
biometric authentication system is shown in Figure 7. At the time of admission, stu-
dent thumb templates are extracted and stored into the database. During the thumb
verification process, using app option the system applies the same technique for
thumb matching process. After matching thumb impression system generates student
details like ID no, student picture, can be seen in screenshot on figure no 8.

Thumb
verification
system

ATTENDANCE

Select Course Select Period

PHYSICS - PRACTICAL 1

Student Information

Student Name : ABDULLAH MOHAMMED GHURMALLAH ALGHAMDI
1D No - 36190072

Department Electrical & Electronoc Eng.

Major  Instrumentation & Control

Emai :36190072@jic.edu.sa

Birth Date 7-03-1417

Student Status : Active

Student Details

« Name
+ IDNo
« Picture

+ Email

« Date of Birth

Fig. 7. Thumb Verification flow chart Fig. 8. biometric impression Screen shot

Regional sliding Technique: Selection of correct template on touch screen mobile
devices is one of the important aspects. There are several difficulties like unconscious
slipping of finger while pressing, occlusion of thumb more than the target size, etc.
Substantial research shows that target size which is one of the critical factors affects
user, must be near to 9.6mm. Although number of techniques like tap tap, shift, thumb
pace, escape are available. In all these techniques named before have issues of target-
ing not only the selected area but also surrounding area. Based on these facts designed
and implemented our app on Regional sliding technique for sensing and target selec-
tion during target selection. Research shows Regional sliding performs in shorter time
with lowest mean error rate and also less effected on small target. Fig. 9 shows com-
parative analysis of Regional sliding with shift and Tap Tap techniques as stated in
[16].
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Face verification system: To provide higher level of security, face verification op-
tion is selected. It is assumed at the time of admission and enrollment high quality
image has been stored in data base for verification purpose. For face verification in
real time it was required to implement some algorithm. Face Recognition process
consist of face detection, preprocessing and finally application of any face Recogni-
tion algorithm. Face detection is implemented by using HOG, histogram of oriented
gradients algorithm. Typical steps involved are defined in block diagram figure no 10

Rectangle scaling

v

. Rectangle Haar -like
Input Image CS;?UE';::I Node feauture
Selection calculation Haar -like

feauture g '
comparison detection

Haar -like
feauture
in Data base
Scaling

Feature scaling

Fig. 10.Block Diagram of Histogram of oriented gradients algorithm

Selection and application of suitable face detection algorithm was one of the prime
task. In smart phones either android or IOS platform based, face detection implemen-
tation is easy after the availability of open CV. Open CV (Open Source Computer
Vision) is an open source library for image processing and computer vision, originally
developed by Intel and free for both commercial and non-commercial use. The face
recognition is made easy by the Face Recognizer in Open CV. Figure 11 shows com-
parison of different algorithm .Substantial research shows all algorithms are relative
accurate but open face shows more accurate and results are more reliable over other
available algorithms. Open face is based on deep convolutional networks (CNNs)
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technique. Figure 12 shows implementation of open face using CNNs. Figure 12 is
divided into two parts. Left side is using for extraction of features, needed to perform
only once. On the right side images are extracted from dlib’s pre trained detector
working on HOG algorithm, after certain pre-processing send to convolutional neural
network. CNN use these features which are obtained from deep neural network, for
predicting person image is passed through right part, and the person classification will

be given out.
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(a) (b)

Fig. 13.Face Recognition using open CV for JIC CMS: (a) 44% accuracy Unknown
(b) 51% accuracy Recognized

6 Report Section

In this option of JIC CMS app any students Presence reports (weekly, monthly or
for any specific duration) can be seen. In addition to report generation, special privi-
lege option is available to perform manual modification in case of special need.

< REPORT SECTION

Student ID Student Name Total Presence Total Late-ins Total Absence

34290414 HASSAN MOHAMMAD MOHAMMAD 1 o 2
ALOUFI

35290222 SULAIMAN MEDLIH A ALMUTAIRI o 1 2
35290352 ABDULLAH ALI A AL-GHAMDI o o 3
36190321 ALHAMAR ALI HUSSIN A 1 o 2
362900081 ABDULHAKIM HAMAD M AL HAMAD 1 o 2

Fig. 14.Screen Shot of Report Section.

7 Conclusion
The implemented system offers number of befits over traditional system includes

freedom of delivering lecture with full focus without notifying student timing. As it is
fully automated, the chance of error in the attendance entry is NIL. Options of bio-
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metric identification make system invincible. Although designed app options are cus-
tomized to college rules but concept of application is applicable to any academic level
or organizational level. Application of thumb/ face recognition reduce misuse of
RFID card. Linking this app with student information, which student use to see their
attendance, will drastically save faculty time and resources as well.

8 Future Work

Although proposed model gives an idea of smart class but still improvement place
is there. RFID reader range can be increased by replacing high range RFID reader.
During our study of this project it was found that instead of using Xamarin, using
of other mobile development tools like Ionic, React Native will lead to better
application result at the cost of time and resources.
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