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Abstract—The attendance system is used to track and monitor
whether a student attends a class. There are different types of
attendance systems like Biometric-based, Radiofrequency card-
based, face recognition based and old paper-based attendance
system. Out of them all, a Face recognition based attendance
system is more secure and time-saving. There are several research
papers focusing on only the recognition rate of students. This
research focusing on a face recognition based attendance system
with getting a less false-positive rate using a threshold to
confidence i.e. euclidean distance value while detecting unknown
persons and save their images. Compare to other euclidean
distance-based algorithms like Eigenfaces and Fisherfaces, Local
Binary Pattern Histogram (LBPH) algorithm is better [11]. We
used Haar cascade for face detection because of their robustness
and LBPH algorithm for face recognition. It is robust against
monotonic grayscale transformations. Scenarios such as face
recognition rate, false-positive rate for that and false-positive rate
with and without using a threshold in detecting unknown persons
are considered to evaluate our system. We got face recognition
rate of students is 77% and its false-positive rate is 28%. This
system is recognizing students even when students are wearing
glasses or grown a beard. Face Recognition of unknown persons
is nearly 60% for both with and without applying threshold
value. Its false-positive rate is 14% and 30% with and without
applying threshold respectively.

Index Terms—Face detection, Face recognition, LBPH algo-
rithm, Harr Cascade.

I. INTRODUCTION

Control of machines and their process with various tech-

nologies based on computer software is called automation. In

this modern age, these advancements have proven to increase

accuracy and also helping us to improve our livelihood.

Innovations such as these save lots of labour work. One

advancement in the field of automation is the Automated

Attendance system replacing the old and traditional attendance

marking. The paper-based method of marking attendance is

time-consuming and its complexity increases with the increase

of overall strength. This case is nullified in this automated

version has it saves time and an additional bonus comes with

security as it also helps to prevent proxy of attendance.

The objective of our proposed system is to create a face

recognition based attendance system with getting a less false-

positive rate in detecting unknown persons by applying a

threshold and save their images. We used Haar cascade for

face detection because of their robustness and LBPH algorithm

for face recognition. It is robust against monotonic grayscale

transformations. Our System even detects and saves the images

of any unknown person in the class whose Information is not

there in the database.

II. LITERATURE SURVEY

In [2] the authors proposed an attendance System using

RFID cards. In this approach, The proposed RFID tag uses

energy from the tag reader. The problem with this approach

is that An unknown person can make use of a valid ID card

and enter the University.

There are also papers involving using biometrics for

attendance. In [3] fingerprint is used for marking the

attendance of students. There is a biometric sensor that will

take the fingerprint, feature extraction done on that data. If it

is for enrollment then that data is stored in the database else

if it is for authentication then that data is started matching

with the data in the database. The problem with this method

is that for attendance students should go to the place where
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this hardware device is located or pass the hardware device

around the students during class which can be a distraction

to the students. And in [4] and [12] iris based attendance

system is used. The problem with this approach is that it is

sensitive to environmental factors.

In [1] authors proposed a face recognition based attendance

system based on Eigenface recognition. Images are con-

verted into eigenfaces, Recognition is performed by comparing

eigenface got from the input image and eigenfaces in the

database.The problem with this approach is that this method

is very sensitive to face background, head orientations and it

doesn’t recognize the face of a person if the person is wearing

glasses or a grown beard, etc. But in the approach proposed

in this paper, our system is not sensitive to face background,

head orientations and it recognizes a person’s face even if he

grows a beard or wears glasses, etc.

III. PROPOSED SYSTEM

The proposed automated attendance management system is

based on haar cascade for face detection and the LBPH

algorithm for face recognition. Graphical User Interface(GUI)

for this system shown in Fig. 2 created using python module

Tkinter which is the fastest and easiest way to create a GUI

application.

This system provides functionalities such as taking images of

students along with their details for the database, training the

images in the database and on the camera and start tracking

people entering the class. when students enter the classroom

this system detects the faces of students who are entering

the classroom from the camera and pre-processed for further

processing. The stages in the proposed system are shown in

Fig. 1. The implementation of each stage is mentioned in detail

in the next section.

IV. DATASET AND METHODOLOGY

We created our own dataset as we didn’t find any dataset

online containing 60 images for each person. There are

consists of 18 individuals with 60 images of each that have

been taken for this project. Additional 10 individuals are

considered for testing recognition of unknown persons.

We tested our system using a live real-time video in which

students and unknown persons come and stand in front of the

camera. Fig. 3 shows a few images after the pre-processing

stage.

Fig. 1. System Architecture

Fig. 2. System GUI

Algorithm 1
Pseudocode for the proposed system

Input: live video with student face visible

Output: attendance excel sheet

1. Transform each frame from RGB to grayscale

2. Apply the Haar Cascade classifier for face detection

and get the Region Of Interest (ROI).

3. Now apply the LBPH algorithm on the ROI to get the

features.

4. if for enrollment then
features are stored in the database

else if for verification then
do Post-processing
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Fig. 3. extracted and pre-processed faces of students in the dataset

Fig. 4. example of relevant haar features

A. Pre processing and Face Detection

First we convert the frame from color to grayscale. To

detect the faces we used a haar cascade classifier which is

proposed in [8] where a cascade function is trained and detect

features in other images. For this, we use haar features like

edge, line, and four-rectangle.

For a large image or variable size of an image, it takes a

lot of computations and features and most of them will be

irrelevant. But AdaBoost manages to select the best out of

many as shown in Fig. 4 [9]. Then Region Of Interest(ROI)

i.e containing faces is extracted and sent to next stage.

B. Face Recognition

For face recognition, we decided to use the LBPH algorithm

because of its robustness, the capability to recognize both

front and side faces and better compared to Eigenfaces and

Fisherfaces [6]. the LBPH algorithm is used as they find

characteristics that best describe a face in an image [5].

They were many face recognition algorithms and the LPBH

algorithm is better. This method is easier, within the sense it

characterizes the image within the dataset locally and when a

replacement unknown image occurs we perform an equivalent

algorithm and compare the result to each of the pictures within

the dataset. It works better in different environments and light

conditions than other algorithms.

Local Binary Pattern(LBP) operation creates an image

which highlights the characteristics of a image in a better way.

It uses the concept of the sliding window and the parameters,

radius and neighbours[7]. It is showed in Fig. 6 [10].

Fig. 5. process of LBP on an 3X3 matrix

First, we convert the frame into matrices of 3X3 pixels. if a

neighbor pixels in a matrix is greater than the median pixel of

that matrix then set value 1 else 0 in that pixel position. now

note down the values of neighbour pixels in a line we get a

binary number. convert that binary number to decimal number

and replace it with the median pixel value of the matrix as

shown in Fig. 5 [10].

As the image in now converted into LBP form, we extract

histograms from each grid and concatenate to form a new

and larger histogram. The concatenated histogram indicates

the characteristics of the original image. Each histogram

represents the facial image from the database. For the new

image, it performs the above steps and gets a new histogram

for the image.

C. post processing

Now to recognize the person in the image it compares

(by applying Euclidean distance) the new histogram with the

histograms from the training dataset and choose the histogram

having lowest confidence i.e. least distance, as lower confi-

dences are better and also extract the ID corresponding to that

histogram. If confidence is less than 50 then details belong

to the extracted ID is shown on the frame [11] as in Fig. 7,

the names are updated into an excel sheet only if the student

name is not in the excel sheet to avoid duplicate names as in

Fig. 8. Else word ”Unknown” is shown on the frame and if

confidence is greater than the threshold which is given value

95, then the person’s image is saved in a separate folder. This

helps in identifying any intruders in the class and reduce the

wrong classification of students to an unknown person.

Fig. 6. process of LBPH algorithm on an image
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Fig. 7. Recognizing the faces

Fig. 8. Attendance sheet After completion of the program

TABLE I
TABLE 1 : PERFORMANCE EVALUATION OF THE SYSTEM

Performance Evaluation percentage

Students Recognition Rate (Live video) 77%
false-positive rate (Students) 28%

Unknown person Recognition Rate (existing model) 60%
Unknown person false-positive rate (exisitng model) 30%

Unknown person Recognition Rate (proposed model) 60%
Unknown person false-positive rate (proposed model) 14%

V. RESULT AND ANALYSIS

We considered 3 feet as the distance of an object for

recognition. As shown in Table 1, the Face recognition rate of

students is 77% and its false-positive rate is 28%. This system

is recognizing students even when students are wearing glasses

or grown a beard. Face Recognition of unknown persons for

both existing and proposed models is 60%. This happened

mostly due to detecting random objects in the background as

the face of a person by face detection algorithm. Its false-

positive rate is 14% and 30% for the proposed and existing

model respectively. The threshold value only affected the false

positive rate of an unknown person. In the existing system,

it is observed due to when the person in the video turned

his head greater slightly then confidence value for that frame

may get greater than favourable filter value then the person in

the frame is considered as an unknown person [13].favourable

filter value considered as 50 [11]. But, in the proposed system,

if confidence is greater than 50 and 95 then only a person is

considered as an unknown person and that person’s image is

saved as an unknown person.

VI. CONCLUSION

LBPH is one of the prominent technique for face recog-

nition. Our system successfully recognizes a student with

unintentional changes like wearing glasses or growing beard.

Here the problem is the dataset is small. In future, An effort

could be made to build a better dataset, that might practically

give a more accurate result. We can Improve haar cascade

classifiers through the synthesis of new training examples

which can improve the recognition rate of unknown persons.

A system alert(voice and visual) can be included if an intruder

is detected in the class.

REFERENCES

[1] Jomon Joseph1, K. P. Zacharia, “Automatic Attendance Management
System Using Face Recognition”, International Journal of Science and
Research (IJSR), 2013.

[2] Ononiwu G. Chiagozie, Okorafor G. Nwaji, “Radio-frequency identi-
fication (RFID)based Attendance System with Automatic Door Unit”,
Academic Research International(2012).

[3] O. Shoewu, PhD, O.A. Idowu, B.Sc., “Development of Attendance
Management System using Biometrics.”, The Pacific Journal of Science
and Technology(2012).

[4] A. Khatun, A. K. M. F. Haque, S. Ahmed and M. M. Rahman, ”Design
and implementation of iris recognition based attendance management
system”, 2015 International Conference on Electrical Engineering and
Information Communication Technology (ICEEICT), Dhaka, 2015, pp.
1-6.
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[6] A. Özdil and M. M. Özbilen, ”A survey on comparison of face
recognition algorithms,” 2014 IEEE 8th International Conference on
Application of Information and Communication Technologies (AICT),
Astana, 2014, pp. 1-3.

[7] Ahonen, Timo, Abdenour Hadid, and Matti Pietikainen. “Face descrip-
tion with local binary patterns: Application to face recognition.” IEEE
transactions on pattern analysis and machine intelligence 28.12 (2006):
2037–2041.

[8] P. Viola and M. Jones, ”Rapid object detection using a boosted cascade
of simple features,” Proceedings of the 2001 IEEE Computer Society
Conference on Computer Vision and Pattern Recognition. CVPR 2001,
Kauai, HI, USA, 2001, pp. I-I.

[9] Will Berger, Deep Learning Haar Cascade Explained, WILL
BERGER,< http://www.willberger.org/cascade-haar-explained>.

[10] Kelvin Salton do Prado, Face Recognition: Understanding LBPH
Algorithm, towards data science,<https://towardsdatascience.com/face-
recognition-how-lbph-works-90ec258c3d6b>.

[11] R. Samet and M. Tanriverdi, ”Face Recognition-Based Mobile Auto-
matic Classroom Attendance Management System,” 2017 International
Conference on Cyberworlds (CW), Chester, 2017, pp. 253-256.

[12] Kadry, Seifedine Smaili, Mohamad. (2010). ”Wireless attendance
management system based on iris recognition”. Scientific Research and
Essays. 5. 1428-1435.

[13] A. Ahmed, J. Guo, F. Ali, F. Deeba, and A. Ahmed, ”LBPH based
improved face recognition at low resolution,” in 2018 International
Conference on Artificial Intelligence and Big Data (ICAIBD), 2018:
IEEE, pp. 144-147.

Proceedings of the Fourth International Conference on Trends in Electronics and Informatics (ICOEI 2020)
IEEE Xplore Part Number: CFP20J32-ART; ISBN: 978-1-7281-5518-0

978-1-7281-5518-0/20/$31.00 ©2020 IEEE 704

Authorized licensed use limited to: UNIVERSITY OF BIRMINGHAM. Downloaded on July 23,2020 at 07:21:49 UTC from IEEE Xplore.  Restrictions apply. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /Impact
    /Kartika
    /Latha
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MonotypeCorsiva
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Raavi
    /Shruti
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Required"  settings for PDF Specification 4.01)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


