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Abstract—The implementation of the charging manually 

lecture attendance list can give rise to various problems in 

monitoring students in real, spending a lot of files, and will need 

a room that is spacious enough for archive files lecture 

attendance When in a long time. Lecture attendance system the 

manual it's time replaced with a computerized attendance system 

and biometric features. In this research will be developed the 

system the presence of lectures based on face recognition and 

identification help ATMEGA32 microcontroller to open 

classroom. To be able to identify students facial recognition 

process on an image that is by using the method of Viola-Jones. 

From the test results, the success rate of introduction of the 

application of the presence of a lecture based on the identification 

of facial features using the methods of the Viola-jones of 89.3%. 

Moreover the application can store data made the presence of 

student coursework in database and present information in the 

form of lecture attendance report. 

Keyword— Attendance of Lectures, algorithms viola-jones, 

microcontroller. 

I. INTRODUCTION 

The impact of the digital world is very significant, almost 

every activity undertaken by companies, government agencies 

and even the field of academics have used a variety of types of 

information systems. One example of the current use of the 

absence of real presence and collaborations with computerized 

biometric fingerprint functions that have been researched by N. 

Dhanalakshmi [1]. And the Pss Srivignessh conduct research 

using RFID attendance attendance card and Invariant Face 

Verification Based on classroom [2]. As for the concept of 

automation system developed by Masshood Sajid, a system of 

automated presence using face detection [3]. both systems 

automated presence using fingerprints and RFID card that may 

be popular today but in terms of the risk of fraud posed by both 

systems are very susceptible to duplicated. For the sake of 

minimization of cheating the surveyors laid out a system that 

adopts biometric facial detection and function of 

microcontroller, where the risk of fraud in duplicating the face 

very difficult once done. 

There are several systems of face recognition research that 

has been done, one of them an automatic presence systems 

have been examined by Hemantkumar Rathod i.e. automated 

attendance system using machine learning approach in the year 

2017, on research how to pair the cameras in the classroom to 

monitor the activity of the students in the class [4]. This system 

is believed to be able to monitor the activity of the students in 

the classroom but not fully solve the problem of students who 

do not take the courses are in the classroom. 

The system will be designed to detect each face students 

who will enter into the classroom[5], The system will 

automatically provide access to students to get into the 

classroom or not and the system also combines Card Study 

Plan and schedule lectures for student activities so as to 

monitor all students not contracted courses can not be entered 

into the classroom. This system also helps not to provide 

access for people who are outside of part campus to enter the 

room without the knowledge of the internal part of the campus. 

The system will be controlled from the academic spaces, so 

that the workload of the academic section and part of logistics 

can be reduced and they will focus on the work of others. This 

lecture attendance monitoring system will be simulated with a 

microcontroller with a goal to reduce accommodation costs of 

trial and error at the time of implementation system 

implementation [6] 

II. LECTURE ATTENDANCE MONITORING SYSTEM 

List of attendance at community colleges is an important 

point when implementing activities and associated costs. The 

difficulty of controlling the presence of students in teaching 

and learning activities resulted in additional work for the 

academic division. The monitoring system this presence can 

make a report of the students present at the lecture. The design 

of this monitoring system will detect each face students who 

will enter the classroom and this system also uses a 

microcontroller as the control to open and close the door of the 

classroom automatically without involving energy humans do. 

Microcontroller ATMEGA 32 used is a memory of 32 

microchip containing bits and consists of 32 pin. Although the 

memory capacity is small, but enough to run this monitoring 

system when opening or closing the door automatically. This 

system combines the language visual basic programmers and 

arduino to open and close the door, the camera has been 

installed in front of the classroom will give the identity of the 

student's face going into the classroom into information 

systems attendance of lectures. Monitoring information 

systems lecture will check the student's identity is already in 

accordance with data subjects, and the lecture schedule, then 
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monitoring system will provide a signal to a microcontroller to 

open and close the door. And the system is also equipped with 

a high-resolution camera to detect the faces of every student 

who wishes to enter the classroom. 

List of present that has been processed in information 

systems, system monitoring presence is able to overcome the 

problem of monitoring the presence of students automatically 

and reduces the burden on the academic part in checking the 

attendance of each student's attendance his encounter. And this 

system surely will reduce complaints from lecturer because 

students present in class is not in the list of presence of 

lectures. Because each of its students do attendance 

automatically using this system then the academic part is quite 

easy in making monthly reports as well as each semester of the 

presence of the student and the academic part is also 

automatically easily monitor student who rarely get in on the 

lectures and even that never implement College altogether so 

that the academic part will be easy to contact the student [8]. 

III. RESEARCH METHODOLOGY 

The proposed method of scheme to monitor student 

attendance is by using a camera with a high resolution which is 

mounted outside the classroom as shown by Figure 1. Aiming 

to check each of student who would like to enter the classroom 

if their identity is in compliance or not with the schedule of 

lectures and courses taken at the time of the taking of courses. 

If the identity of the student in accordance with the data 

retrieval courses and schedule a lecture class and it will open 

automatically, if it does not match then the student is not 

granted permissions to enter into the classroom and report to 

the academic if there are errors that occur. And installed a 

microcontroller responsible for opening and closing the door of 

the classroom automatically. 

 

The Appearance of 

Outer Class Walls

Camera Face Detection

Microcontroler

 
Figure 1.  Hardware design that is used 

 

A. Process Flow Monitoring System 

Process flow monitoring system starts from students 

registering ID and face on a monitoring system in the academic 

section and then the academic section will add the identity of 

the student with appropriate data subjects the courses taken and 

Lecture Schedule. After students registered on the system, the 

student will be given a right of access to enter the lecture room 

in accordance with the schedule of lectures. Before students 

enter the classroom, students will validate the face on camera 

has been installed in front of the classroom to detect the 

identity of a student, if the identity of the student it is correct 

then the door will open automatically and student data will be 

stored with the status of "present" on the course are carried out 

as described in Figure 2 flow and vice versa if it doesn't fit then 

the door would not open and students must report to the 

academic section for verification of data. 

 

Academic sections synchronizes 

data with KRS and Lecture 

Schedule

Students capture the faces with 

the camera system

According

Students will be given access to 

coursework

Students enrolling into the 

monitoring system at the Academic

Students present at the lecture were 

declared automatically

YES

NO

The system validates the identity 

of students with KRS and 

Lecture Schedule

 
Figure 2. Process flow monitoring system of attendance of lectures  

 

B. Algorithm Of The Viola-Jones 

The proposed algorithm is the algorithm of the viola-jones 

face detect because with a good accuracy so it can determine 

the identity of each student with the right face and reduce 

student who will conduct the term leave of absence [9].  

Algorithm of viola-jones there are 4 major key that is:  

1).  Haar Like Feature that is the difference of the number 

of pixels from the rectangle in Figure 3.  

2). Integral image i.e. a technique to calculate value 

features quickly by changing the value of each pixel 

into a representation of a new image as in Figure 4.  

3). Adaboost algorithm learning is used to improve the 

performance of the classification with simple learning 

to combine many weak classifier into one strong 

classifier. Weak Classifier is a correct answer to the 

level of truth that less accurate. 

4). And the last is a method to combine complex classifier 

in a tall structures that can increase the speed of object 

detection by focusing on the area of the image in 

Figure 6. 

 
Figure 3. Example Haar Like Featured Viola-Jones face detection 
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The calculation of the difference between the number of 

pixels (Haar Like Feature) is obtained from the difference 

calculate the number of pixels by the number of dark areas of 

difference between the value of the pixel area light: 

 

blackFwhiteFHarrF )(  ……. (1) 

Where : 

 F (Haar) : The value of total pixels 

 whiteF  : The value of the pixels on a bright area 

 blackF  : The value of the pixels on dark areas 

 

(x,y)

 
Figure 4. Integral image (x,y) 

 

Based on Figure 6, integral image at the point (x, y) (ii (x, 

y)) can be searched equation: 

)','(','),( yxiyyxxyxii    ……. (2) 

 

Description : 

  ii(x,y) = Integral image at location x, y 

  i(x’,y’) = The value of the pixels in the original image 

 

The calculation of the value of a feature can be done very 

quickly by calculating an integral image on a four point 

X Y

M N

1 2

34

 
Figure 5. The calculation of the value of the feature 

 

If the value of the integral image of point 1 is X, point 2 is 

X Y, X 3 is a point of M, and point 4 is X Y M N, then the 

number of pixels in the region D is knowable by way of 4 1-

(2-3) 

 

(1) Statement weak classifier : 

hj(x) = jika p{
1,

0,

j f j (x) < Ɵp
j j

(x)

……. (3) 

Description : 

  is the classification of the weak 

  J is parity to j 

  Ɵj is the threshould to j 

  x is the dimensions of the sub image e.g. 24 x 24 

(2) Statement strong classifier : 

hj(x) = Σ α{
1,

0,

T

t
= 1

t
h

t
(x) ≥

1

2
- Σ αT

t
= 1

t

……. (4) 
(a) 

Where : 

α
t = log

1-
tβ

 
(b) 

SUB IMAGE 1 2 N3 OBJECT

NON OBJECT

TRUE

FALSE

TRUE TRUE

….

FALSE FALSE

 
Figure 6. Cascade Classifier Algorithm Structure 

 

Casecade Classifier is a method to combine complex 

classifier in a tall structures that can increase the speed of 

object detection by focusing on just the image area. 

 

C. The Process Of Detecting Faces 

The process of detecting face is the process to get the value 

of detecting image features of the face as shown in Figure 7 

[10]. 

 
The object 

in front of 

the camera

Validating 

objects

Detect faces using 

algorithms Viola-

Jones

Synchronize 

Data to the 

Database

The value of 

the image are 

met

Result

The results of the 

facial image data 

Training

 
Figure 7. Facial Image Recognition Process 

 

Based on Figure 7, face image recognition process begins 

from the object captured by the camera. Then the object's 

validation using algorithmic viola-jones. The results of facial 

recognition will be fulfilled in accordance with the image data 

has been training conducted and the data on the database. 

 

D. System Design 

Information systems monitoring the presence of lecture 

using an algorithm viola-jones consists of several processes 

such as in Figure 10. The system will detect the facial image 

of the object that will enter the room, then the system will 

identify the appropriate face image data in the database and if 

it has been validated then it will open the doors of classrooms 

and the system will record the incoming object classroom with 

the status of "present" [11]. 

Start

Detect The Facial Image

Facial Image 

identification detected

Open Classroom Doors

Time attendance 

records with the Status 

of "Present" Database

Lecture Attendance 

student information

End

Detect
Not 

Detect

 
Figure 8. The Process Of Monitoring Information Systems Lecture 
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Figure 9. Display The Main Form Of Information System 

 

 
Figure 10. Display The Form Results Of Face Detection 

 
Figure 11. The Look Of The Face Detect Absentee Form Student 

 
Figure 12. Display Reports the presence of Students and Lecturer 

IV. RESULT AND DISCUSSION 

A. The Results Of The Testing Process Of Face Detection 

Total testing done to 5 students who have registered in the 

system of monitoring of lectures, the total image of the face in 

the test is 75 images. Of 75 tested 67 image image successfully 

detected while the image does not successfully detected 5 and 3 

image detected as other students. The results of the Testing 

process to detect every student faces in monitoring system of 

lectures presented at the Table. I. 

 
Table I. Results Of The Testing Process Of Face Detection 

Student 

The test results 

The amount 

of testing Detected 
Another Student 

was detected 

Not 

Succesfully 

Detected 

001 13 ( 86,7 % ) 0 ( 0 % ) 2 ( 13,3 % ) 15 ( 100 % ) 

002 13 ( 86,7 % ) 2 ( 13,3 % ) 0 ( 0 % ) 15 (100 % ) 

003 14 ( 93,3 % ) 1 ( 6,7 % ) 0 ( 0 %) 15 ( 100 % ) 

004 13 ( 86,7 % ) 0 ( 0 % ) 2 ( 13,3 % ) 15 ( 100 % ) 

005 14 (93,3 %) 0 ( 0 % ) 1 (6,7 % ) 15 ( 100 % ) 

Total 67 ( 89,3 % ) 3 ( 4 % ) 5 ( 6,7 % ) 
75 ( 100 % 

) 

 

 
Figure 13. Pie Diagram Test Results  

 

The percentage of success results from the use of the 

algorithm for viola and jones was 89.3%, this indicates that 

the algorithm of viola and jones was able to detect the faces of 

students with precise and accurate. 

B. The process of testing student data input 

The process of data input of new students aim to test the 

identity of students enrolling will be inputted into the system 

information monitoring and associated costs. Test data is 

presented in table II. 

 
Table II. The process of testing student data input 

No Action Value Expected results Status 

Testing the process of data Input of new students 

1 
Input of Student 

Data 001 

Name : I Gede Pandya 

Manuhita 

 

The new student 

on behalf of I 

Gede Pandya 

Manuhita is 

already registered 

on the system 

OK 

2 
Input of Student 

Data 002 

Name : Made Johan 

Gunawan 

The new student 

on behalf of Made 

Johan Gunawan is 

already registered 

on the system 

OK 

3 
Input of Student 

Data 003 

Name : Kadek Arga 

Santana 

The new student 

on behalf of 

Kadek Arga 

Santana is already 

registered on the 

system 

OK 

4 
Input of Student 

Data 004 

Name : I Kadek 

Semaranatha 

The new student 

on behalf of I 

Kadek 

Semaranatha is 

already registered 

on the system 

OK 

5 
Input of Student 

Data 005 

Name : I Nyoman 

Darmantara 

The new student 

on behalf of I 

Nyoman 

Darmantara is 

already registered 

on the system 

OK 
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Based on table II, 5 new students that are inputed into the 

system information monitoring and associated conditions 

already succeeded with the status OK. 

 

C. Face detection testing of students 

Face detection testing students performed with sun light 

source and open space conditions. The test detects the faces of 

students 001 presented on table III. 
Table III. Face detection testing Student 001 

Image test 
Hours of 

testing 

Light 

source 
Place of trial Description 

Status 

of The 

Door 

 

13:00 Sun Room Open 
Successfully 

detected 
Open 

 

13:02 Sun Room Open 
Failed to 

Detect 
Fail 

 

13:04 Sun Room Open 
Successfully 

detected 
Open 

 

13:06 Sun Room Open 
Successfully 

detected 
Open 

 

13:08 Sun Room Open 
Failed to 

Detect 
Fail 

 

16:48 Sun Room Open 
Successfully 

detected 
Open 

 

16:50 Sun Room Open 
Successfully 

detected 
Open 

 

16:52 Sun Room Open 
Successfully 

detected 
Open 

 

16:54 Sun Room Open 
Successfully 

detected 
Open 

 

16:56 Sun Room Open 
Successfully 

detected 
Open 

 

08:44 Sun Room Open 
Successfully 

detected 
Open 

 

08:46 Sun Room Open 
Successfully 

detected 
Open 

 

08:48 Sun Room Open 
Successfully 

detected 
Open 

 

09:03 Sun Room Open 
Successfully 

detected 
Open 

 

09:05 Sun Room Open 
Successfully 

detected 
Open 

 
 

Based on table III testing conducted as many as 15 times. 

Of 15 times the experiments conducted 13 images successfully 

identified as student 001 and 2 image is not recognized as a 

student 001. While testing face detection student 002 

presented at table IV. 
 

Table IV. Face detection testing Student 002 

Image test 
Hours of 

testing 

Light 

source 
Place of trial Description 

Status 

of The 

Door 

 

15:53 Sun Room Open 
Successfully 

detected 
Open 

 

15:55 Sun Room Open 
Successfully 

detected 
Open 

 

15:56 Sun Room Open 
Successfully 

detected 
Open 

 

15:58 Sun Room Open 
Successfully 

detected 
Open 

 

16:00 Sun Room Open 
Successfully 

detected 
Open 

 

16:48 Sun Room Open 
Successfully 

detected 
Open 

 

16:50 Sun Room Open 

Another 

Student was 

detected 

Fail 

 

16:52 Sun Room Open 
Successfully 

detected 
Open 

 

16:54 Sun Room Open 

Another 

Student was 

detected 

Fail 

 

16:56 Sun Room Open 
Successfully 

detected 
Open 

 

08:44 Sun Room Open 
Successfully 

detected 
Open 

 

08:46 Sun Room Open 
Successfully 

detected 
Open 

 

08:48 Sun Room Open 
Successfully 

detected 
Open 

 

09:03 Sun Room Open 
Successfully 

detected 
Open 

 

09:05 Sun Room Open 
Successfully 

detected 
Open 

 
 

Based on table IV, has done 15 times an experiment testing 

detects faces student 002. Of 15 times 13 times trial 

experiment successfully recognize student 002 and 2 other 

image detected as other students. face detection testing student 

003 presented tables V. 
 

Table V. Face detection testing Student 003 

Image test 
Hours of 

testing 

Light 

source 
Place of trial Description 

Status 

of The 

Door 

 

15:53 Sun Room Open 
Successfully 

detected 
Open 

 

15:55 Sun Room Open 
Successfully 

detected 
Open 

 

15:56 Sun Room Open 
Successfully 

detected 
Open 

 

15:58 Sun Room Open 
Successfully 

detected 
Open 

 

16:00 Sun Room Open 
Successfully 

detected 
Open 

 

16:48 Sun Room Open 
Successfully 

detected 
Open 

 

16:50 Sun Room Open 

Another 

Student was 

detected 

Fail 

 

16:52 Sun Room Open 
Successfully 

detected 
Open 

 

16:54 Sun Room Open 
Successfully 

detected 
Open 

 

16:56 Sun Room Open 
Successfully 

detected 
Open 

 

08:44 Sun Room Open 
Successfully 

detected 
Open 

 

08:46 Sun Room Open 
Successfully 

detected 
Open 

 

08:48 Sun Room Open 
Successfully 

detected 
Open 

 

09:03 Sun Room Open 
Successfully 

detected 
Open 

 

09:05 Sun Room Open 
Successfully 

detected 
Open 

 
 

Based on table V, testing on student 003 conducted as many 

as 15 times an experiment testing. Of 15 times experiment 14 

image successfully identified as students 003 and 1 image 

detected another student. Face detection testing data for 

student 004 will be presented on the table VI. 
 

Table VI. Face detection testing Student 004 

Image test 
Hours of 

testing 

Light 

source 
Place of trial Description 

Status 

of The 

Door 

 

16:21 Sun Room Open 
Successfully 

detected 
Open 

 

16:24 Sun Room Open 
Successfully 

detected 
Open 

 

16:26 Sun Room Open 
Successfully 

detected 
Open 

 

16:28 Sun Room Open 
Successfully 

detected 
Open 

 

09:30 Sun Room Open 
Successfully 

detected 
Open 

 

09:48 Sun Room Open 
Successfully 

detected 
Open 

 

09:50 Sun Room Open 
Successfully 

detected 
Open 

 

09:52 Sun Room Open 
Successfully 

detected 
Open 

 

09:54 Sun Room Open 
Successfully 

detected 
Open 

 

14:56 Sun Room Open 
Successfully 

detected 
Open 

 

14:44 Sun Room Open 
Successfully 

detected 
Open 

 

14:46 Sun Room Open 
Successfully 

detected 
Open 

 

14:48 Sun Room Open 
Failed to 

detect 
Fail 

 

14:03 Sun Room Open 
Failed to 

detect 
Fail 

 

14:05 Sun Room Open 
Successfully 

detected 
Open 
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Based on table VI, testing detects faces of students 004 as 

much as 15 times done. Of 15 times the experiments 

conducted, 13 images successfully identified as students of 

004 and 2 image failed recognized. Data testing face detection 

student 005 will be served at table VII. 
 

Table VII. Face detection testing Student 005 

Image test 
Hours of 

testing 

Light 

source 
Place of trial Description 

Status 

of The 

Door 

 

16:21 Sun Room Open 
Successfully 

detected 
Open 

 

16:24 Sun Room Open 
Successfully 

detected 
Open 

 

16:26 Sun Room Open 
Successfully 

detected 
Open 

 

16:28 Sun Room Open 
Successfully 

detected 
Open 

 

09:30 Sun Room Open 
Successfully 

detected 
Open 

 

09:48 Sun Room Open 
Successfully 

detected 
Open 

 

09:50 Sun Room Open 
Successfully 

detected 
Open 

 

09:52 Sun Room Open 
Successfully 

detected 
Open 

 

09:54 Sun Room Open 
Successfully 

detected 
Open 

 

14:56 Sun Room Open 
Successfully 

detected 
Open 

 

14:44 Sun Room Open 
Successfully 

detected 
Open 

 

14:46 Sun Room Open 
Successfully 

detected 
Open 

 

14:48 Sun Room Open 
Failed to 

Detect 
Fail 

 

14:03 Sun Room Open 
Successfully 

detected 
Open 

 

14:05 Sun Room Open 
Successfully 

detected 
Open 

 
 

Based on table VII, testing face detection on student 005 

performed as many as 15 times. Of 15 times the experiments 

conducted 14 images successfully identified as student 005 

and 1 image failed recognized. 

V. CONCLUSION 

Testing on the system monitoring presence as much as 75 

times the experiment, the success rate with the use of 

algorithms and viola jones was amounted to 89.3%. This 

indicates that the method of viola and jones can be applied on 

the system monitoring the presence of lectures. This system is 

believed to be able to assist the duties of academic part that 

monitor students as well as reporting the presence of students 

each semester, and help reduce the logistics section to monitor 

the activities of every classroom. 

REFERENCE 

[1] N. Dhanalakshmi, S.G. Kumar, Y.P. Sai, “Aadhaar Based Biometric 
Attendance System Using Wireless Fingerprint Terminals,” IEEE 7th 

International Advance Computing Conference (IACC), 2017. 

 
[2] Srivignessh Pss, Bhaskar M, “RFID and Pose Invariant Face 

Verification Based Automated Classroom Attendance System,” 

International Conference on Microelectronics, Computing and 
Communications (MicroCom), 2016. 

[3] Masshood Sajid, Rubab Hussain, Muhammad Usman, “A Conceptual 

Model For Automated Attendance Marking System Using Facial 
Recognition,” Ninth International Conference On Digital Information 

Management (ICDIM 2014), 2014. 

 
[4] Hemantkumar Rathod, Yudhisthir Ware, Snehal Sane, Suresh Raulo, 

“Automated Attendance System using Machine Learning Approach,” 

International Conference on Nascent Technologies in Engineering 

(ICNTE), 2017. 

 

[5] N.Z. Jayant, Surekha Borra, “Attendance Management System Using 
Hybrid Face Recognition Techniques,” Conference on Advances in 

Signal Processing (CASP), 2016. 

 
[6] Prof. Sumita Chandak, Mansi Patange,Himani Deshpande, Saifina 

Maredia, Prathmesh Bagwe, “A Prototype of Automated Attendance 

System Using Image Processing,” International Journal of Advanced 
Research in Computer and Communication Engineering (IJARCCE), 

Vol. 5, Issue 4, April 2016. 

 
[7] P. Mehta, Dr. Pankaj Tomar, “An Efficient Attendance Management 

Sytem based on Face Recognition using Matlab and Raspberry Pi 2,” 

International Journal of Engineering Technology Science and Research 
IJETSR, Volume 3, Issue 5, May 2016. 

 
[8] Jacky Efendi, Muhammad Ihsan Zul, Wawan Yunanto, “Real Time 

Face Recognition using Eigenface and Viola-Jones Face Detector,” 

ISSN : 2549-9610, Vol. 1,2017. 
 

[9] Andrianus HendroTriatmoko, Sholeh Hadi Pramono dan Harry S. 

Dachlan, “Penggunaan Metode Viola-Jones dan Algoritma Eigen Eyes 
dalam Sistem Kehadiran Pegawai,” Jurnal EECCIS vol.8, No.1, Juni, 

2014. 

 
[10] M. Hassaballah, Saleh Aly, “Face recognition: challenges, 

achievements and future directions,” IET Journals, The Institution of 

Engineering and Technology, April, 2017. 
 

[11] E. Rekha, P. Ramaprasad, “An Efficient Automated Attendance 

Management System Based On Eigen Face Recognition,” International 
Conference on Cloud Computing, Data Science & Engineering – 

Confluence, 2017. 

 


	1_COVER DEPAN-min
	tc dll
	[31-36]Lecture Attendance Monitoring System Using Face Detection with Microcontroller

