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Abstract- Face recognition of people in crowded area 

has always been a challenge to the computer   vision 

community. However, the performances are found to be better 

when the crowd is to be analyzed in organized spaces such as 

class rooms or an auditorium. This helped in applications such 

as attendance marking in classrooms and auditoriums. State of 

the art camera-based attendance marking systems focus on 

hierarchical architecture-based classrooms but suffered in even 

floored classrooms due to students overlapping and variations 

in their head orientations. The proposal here is to investigate 

the best camera placement strategies to cover all the students 

present in a room. The proposal here is to also enhance the face 

detection methods for automated camera-based attendance 

systems such that there is more detection rate and less/no false 

positive detection. The intention of our project is to reduce the 

missing rates in detection of faces and to increase the accuracy 

rate in face recognition. 

Keywords: Recognition, detection, excel, attendance 

marking, accuracy, Hash values. 

I. INTRODUCTION

Every organization uses its own method for 

automated attendance system. Some continue with traditional 

method for taking attendance which is time consuming and 

lead to fake attendance. To avoid such problems different 

biometric techniques like fingerprint, iris recognition and 

smart card etc have come into existence and are successfully 

being used in organizations. These forms of biometrics 

dependent on individuals so to avoid human intervention, 

face recognition is the used, especially video-based face 

recognition, because it can be implemented for many 

applications such as video surveillance. This paper 

demonstrates how face recognition technique is used in field 

of education for automated attendance system to record the 

presence of an enrolled student. The process of face 

recognition system is divided various steps, but the important 

steps are detection and recognition. The rest of the paper 

organizes as follows: section 2 covers Literature survey. The 

proposed system and methodology are described in section 3. 

Section 4 shows the conclusion. 

II. RELATED WORK

In [1], system is proposed using video-based face 

recognition where they have created a database of 10 people 

each of 5 images with different pose. The face detection was 

done by the “vision.CascadeObject-Detector" command 

which is an inbuilt function for face detection, based on 

viola-jones algorithm. The viola-jones algorithm is a 

machine learning based approach where cascade function is 

trained from a lot of positive and negative samples. To 

execute face recognition operation PCA and LDA algorithms 

are used. PCA and LDA both performs well under the 

suitable conditions like: normal light condition, no pose 

variation and distance from camera should be 1-3 feet for 

best results. PCA takes less time for recognition compared to 

LDA. But LDA is preferable for its higher recognition rate. 

In [2], a system is proposed using image processing. 

For face detection, viola jones algorithm was used which 

consists of Adaboost training and haar feature classifiers. 

Cascading classifiers were trained with hundreds of positive 

and negative images. Once the classifier is trained, it is 

applied to an image to detect the faces. Fisher face algorithm 

is used for face recognition. Resolution of the camera used is 

1920*1088 pixels. For recognition purpose, 16 students are 

being registered where everyone are facing the camera. The 

accuracy was between 42% to 50%. 

In [3], a system is proposed that takes attendance of 

the students who are present in the classroom after a periodic 

time. This system does need active participation of students. 

Viola Jones Algorithm - a machine learning based approach 

is used for face detection. PCA and LBP classifier is used for 

face recognition. The system is tested for a set of 40 students. 

But as the face orientation goes beyond 50° the detection rate 

reduces drastically and also as the face orientation goes 

beyond 35° face recognition also reduces drastically. 

In [4], a system is proposed with controlled door 

access. Only when the face detected is matched against the 

face stored in the database the student is given the access to 

enter the classroom. This system uses Raspberry pi. Servo 

motor is used for controlled door access. LBP algorithm is 

used for face recognition and Haar Feature based Cascade 

Algorithm for face detection. The system consists of 11 

students with 21 images each as a dataset. The system 

achieves accuracy up to 95%. It was found that the system 
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did not detect the face when the light source was facing the 

student's face and when there was luminous background. 

In [5], a system is proposed that featured histogram 

methods to recognize face, by using Viola Jones method with 

computer vision to detect face by taking features of eyes, 

nose and mouth. For matching factors for recognition 

histogram of individual feature is computed. Local features 

of histogram are explored from database image for face 

recognition based on feature. The proposed method show a 

result  with precision of 97% for the recognition of faces. 

Here face detection method detect the face, their facial 

feature, extracted feature and their respective histogram are 

calculated. The algorithm used for recognition worked for 

face recognition with 97% success rate. Skin colour detection 

can detect all face images but it also contains the neck and 

clothing whose colour is similar to the skin. So the error rate 

is high. So the result is not good. By hybridizing the feature 

base and template based approaches it is possible to improve 

the accuracy of the matching method. 

In [6], a system is proposed for marking and 

management of attendance using face detection and 

recognition algorithms. This proposed system aims to 

develop an automated system that records the student’s 

attendance by using facial recognition of face is done by 

image processing techniques. The processed image is used 

attendance is marked in the database correspondingly. This 

proposed system make use of face recognition techniques 

and attendance are marked. Each and every entry is updated 

in the database in order to use in future. This system follows 

a modular approach, any advancement can be integrated into 

the system. 

In [7], a system is proposed to recognize face using 

Eigen values and PCA. The face detection process was 

carried out by using haar feature classifiers and cascade 

concepts of Viola and Jones Algorithm which is also known 

as Ada-Boost Algorithm. To enhance the image quality 

image processing techniques like grayscale conversion and 

histogram equalization are used. For the recognition process 

Eigen Face technique along with Principal component 

Analysis is used. Illumination invariant algorithm is 

implemented to overcome light intensity problem. The 

system consists of 13 people of each 5 images with different 

poses as dataset. The accuracy and performance achieved is 

up to 92%. Eigen Face along with PCA doesn’t holds good 

for conditions like occlusion and head orientation.  

In [8], proposed a method to identify face using 

Eigen face projection. PCA was used to analyze face 

recognition issues also known as Eigen Face Projection. 

Image is preprocessed and resized into 48X64 pixels and 

converted them into grayscale image, full frontal images are 

used for face detection and recognition. Histogram 

equalization technique is used to improve contrast of the 

image. Eigen faces are generated for both test and training 

images of database. Face recognition is performed using 

Eigen face method and verified using Euclidean Distance. 

Faces with side poses are not detected and this system is 

designed for detecting individual persons. It consists dataset 

of 15 persons with 10 images per person. 

 

 

 

 

 

 

 

 

 

 

 

III. SYSTEM ARCHITECTURE 
 

Figure 1: System Architecture 

The process starts with training the system with 

student’s faces for whom the attendance has to be marked in 

near future. Students Faces are assigned with names for 

specification. The time period decides the threshold time limit 

within student will be marked present. Once the threshold 

limit is crossed the student will be marked absent in the system 

for that particular period of time. A camera with high 

specifications is used as it plays a key role in face detection 

and recognition. Hence, better the camera used, the more is 

efficiency in the system attained.  In camera placement 

strategy we have carried some of the experiments. Camera 

placement optimization includes placing of camera to find 

the best position to capture a picture where the entire 

classroom is covered. 

 

IV. CAMERA PLACEMENT STRATERGY 

The use and placement of camera is an important 

part of an effective automated attendance system. The 

placement of camera will be based on defined requirements 

in terms of monitoring and information collection. However, 

there are a number of ideas that can be identified in the use 

and placement of cameras to give consistent, effective 

coverage and delivery. Camera placement optimization 

includes placing a camera to find the best position to capture 

a picture where the entire classroom is covered. The 

classroom’s image is captured such that the faces of all the 

students are detected efficiently. We have used the 

smartphone camera with a resolution of 1080*1920 at 401 

ppi with a 13-megapixel. For more accurate processing of a 

larger classroom image, we need to use a camera with higher 

resolution. Avoid camera placements where camera views 
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are too angled to identify faces clearly. In camera placement 

strategy we have carried some of the experiments as follows: 
 

 

 
 

 

 
 

 

 

 

 

Figure 2: Left top corner of the classroom

 

 

Figure 3:

 

Right top corner of the classroom

 

 

Figure 4: Left row of the classroom

 

 

Figure 5: Right row of the classroom

 

 

V. DATASET COLLECTION 

Dataset collection is process of collecting required 

data from all the relevant sources that are needed for 

the research problem, test the hypothesis and evaluate the 

outcomes. The first step in our proposed system is creation of 

a database of faces that will be used. Different individual 

students are considered and their images with different head 

orientation and head position were taken and the detected 

faces are cropped and converted into gray scale which is 

considered as training set and saved in the train folder. The 

classroom images will be captured, which is considered as 

testing set and also saved in the test folder. 

In our proposed system we have collected dataset of 

56 individuals with 20 samples of each individual. The 

camera resolution used for this purpose is 1080*1920 ppi, 

with 13-megapixel. We have taken pictures of individuals 

with different head orientation such as frontal face, sideways 

face orientation i.e. from left to right with 15ºdifferenece 

between the angles, the four diagonals face and top to the 

bottom head orientations. The color images are cropped and 

converted into gray scale and resized into 64*64 pixels. 

Totally 1,120 images were captured and considered as the 

dataset. Here the individual face is considered as train 

images. These images will be used to train the system to 

learn the features which will be used for recognition purpose.  

The classroom images with students seated were 

also clicked using the above-mentioned camera resolution. 

These images are considered as test image. Data 

augmentation can be applied as a pre-processing step to 

increase the size of the data set before we train the system. 

 

 
Figure 6: Individual picture with different head orientation 

 

  Colored image         Cropped face image      Gray scale image 

Figure7:  Colour image is cropped and converted into gray scale 

 

Data augmentation is a very powerful technique 

used to artificially create variations in existing images to 

expand an existing training data set. This creates new and 

different images from the existing training data set that 

represents a comprehensive set of possible images. This is 

done by applying different transformation techniques like 

rotating the existing image by a few degrees, zooming the 

existing image, shearing or cropping the existing set of 
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images etc. Thus, helps to increase performance of the 

proposed system by generalizing better and thereby reducing 

overfitting. Basic data augmentation techniques are Flipping, 

Rotation, Shearing, Cropping, zoom in, zoom out, Changing 

brightness or contrast, Noise. 

In our project we have also used data 

augmentation techniques to obtain more variations for the 

collected individual samples that will be considered as 

training set. 

Figure 8: Data Augmentation 

Figure 9: Images stored in a folder “TrainingImages” 

Figure 10: The images are stored in a folder named “TestImages” 

 

VI. METHODOLOGY 

 Each of the existing systems has several 

drawbacks, so this proposed system proposes a new method 

to overcome all the drawbacks. In our proposed system we 

have used Viola Jones algorithm for face detection, an 

efficient and robust face detection method. For the 

enrollment of students, the face images of students are stored 

in a repository i.e. a database of all enrolled students.  Only 

the face area is stored and not the whole-body image. For 

attendance marking purpose the image of a classroom with 

students is fed as an input to this system where the students 

are detected and only the face area is cropped, converted into 

gray scale and stored in a test folder. This system also uses 

PCA algorithm for face recognition. The images in the test 

folder are fed into the recognition part for matching the 

student’s face image with the one already present in the 

repository. The main objective of the proposed system is to 

build an automated attendance system that is trustworthy, 

realistic and eradicates disruption and loss of time and the 

work in outdated system of attendance. The proposed 

automated attendance system consists of 3 main phases; 

Image acquisition, Face Detection, Face Recognition. 

 

1. Image Accession:  

The picture of the classroom is captured, is considered as test 

image and stored. And also the individual pictures of the 

students are taken and considered as train image and stored 

in a repository.  

 

2. Face Detection:  

The primary function of this step is to detect the 

human faces in a given input image. The expected output of 

this step is detected faces with better detection rate. 

 

3. Face Recognition: 

After the completion of processing and detecting the 

face, it is compared with the faces present in the repository to 

write the attendance of the students in M S Excel. 
Figure 11: Block diagram of proposed system 

                              

A. Face Detection 

 A proper and efficient face detection algorithm 

always enhances the performance of face recognition system. 

It is performed on the basis of Viola-Jones algorithm. This 

algorithm focusses more on speed and reliability. This 

detector uses Haar-like features and a cascade classifier. The 

cascade object detector is pre-trained to detect noses, eyes, 

faces and other objects.  

         The main characteristics of Viola Jones algorithm that 

makes it a better detection algorithm are: Real time – 

Processing must be at least 2 times per second for practical 

applications. Robust –high detection rate (true-positive rate) 

& low false-positive rate.  

 

The algorithm has mainly four main stages:  

• Haar Features Selection  

• Creating Integral image  

• Adaboost Training algorithm  

• Cascaded Classifiers  
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Figure 12:

 

Feature types used by Viola and Jones

 
 

B.

 

Face Recognition

 
The proposed system uses principal

 

components

 
analysis

 

(PCA) for face Recognition. After detecting the 

faces from the input image, the feature is extracted using 

the Principle Component Analysis method. This method 

is used for the

 

reduction of

 

the dimensionality of data 

space to the similar feature space. For automatic 

recognition we need to create a face database. Various 

image samples were taken for each person and their 

features are extracted and stored in the database as a train 

image. For an input image, face detection and feature 

extraction are

 

performed

 

and

 

features

 

of each

 

face

 

class of 

trained image is

 

compared

 

and stored in the

 

database.

 

  
Figure 13:

 

Face identification

 

 
C.

 

Marking the attendance

 
The post-processing mechanism involves the

 

updating of

 
the names of the student into an excel sheet. After 

recognizing the faces of the students, a hash table is created 

with student’s names and their image file name. If the 

recognized image file name matches any of the key in hash 

table, value of

 

that key is retrieved. This retrieved value is 

written to MS EXCEL with

 

current date and time of the 

system as a file name. The excel

 

sheet

 

is

 

generated

 

by

 exporting

 

mechanism

 

present

 

within the database system. It 

also has the ability to generalize

 

student’s

 

attendance records. 

Each and every entry is updated in the excel sheet. The 
privilege of modification of the excel sheet is provided to the 

administrators.

 

 

 

 

 

Figure 14:

 

(a) Marking the attendance (b)

 

Updating

 

Excel sheet

 
 

VII.

 

EXPERIMENTS AND RESULTS

 

This project mainly has three modules, Detection of 

human faces, Recognition of the detected Faces and Marking 

the attendance of recognized faces to MS Excel. For our 

experiments we have considered 5 group images i.e. students 

seated in a classroom, for detection purpose. We have 

considered 2 separate sets of datasets as training dataset for 

experiment on recognition. The first set contains 50 images 

each of 56 students and the second set contains 20 images 

each of 56 students.

 

 

A.

 

Detection Results

 

The detection results were found to be better when the 

lightings are from the same side as the camera placed. The 

detection rates were also found to be better when the images 

clicked were from top extreme corners. Lighting plays an 

important role in false detection. The average detection rate 

is

 

90.40%.

 

Figure 15: Detected faces of image
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Figure 17: Detection of image1

Table 1: Detection Results

B. Recognition Results

As mentioned above two separate datasets were 
considered for experiments on recognition. The first dataset 

contained 50 images each of 56 students and the second dataset 
contained 20 images each of 56 students. The detected faces from 
the group image were saved to a folder “testimages”. The 

individual images of 56 students were saved continuously in a 
folder “trainingimages1” and “trainingimages2” respectively. The 
dataset2 gave better results when compared to dataset1 and the 

time taken by dataset2 to train and display the results were much 
less when compared to dataset1. The average recognition rate for 

dataset1 and dataset2 are 69.21% and 92.87% respectively.

Table 2: Recognition Results of Dataset1 (50 Imgs each of 56 students)

Table3: Recognition Results of Dataset2 (20 Imgs each of 56 students)

Figure 19: Attendance recorded in Excel Sheet

Figure 20: Graphical User Interface for the system

VII. CONCLUSIONS

There may be various types of seating arrangements, 

lighting conditions and environments in various classrooms. 
The system has been tested for most of the cases. There may 
also exist students portraying beards, varying hair styles, 

various facial expressions, spectacles etc. All of these cases 
are considered and also tested to obtain a high level of 
efficiency and accuracy. The performances were found to be

better when the camera is place on the top corners or the top 
center of the wall. The lightings play a major role in false 

detection and hence the lightings must always be from the 
direction same as the camera placed and not opposite to the 
camera placed. The results were found to be accurate and the 

system gave faster results when the pictures were augmented 
and when 10 samples 

www.ijert.org
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for each individual were considered as training images. Thus, 

it can be concluded from the above experiments that a fast, 
secure, reliable and an efficient system has been developed 

replacing the unreliable manual system. The amount of work 
the administration has to do will be reduced by the system, 
saves time and will replace the stationery material with 

electronic apparatus and reduces the amount of human 
resource required for the purpose. Hence a system with 
expected results and accuracy has been developed. But the 

system still has some room for improvement.

VIII. FUTURE ENHNACEMENTS

The future work is to improve in the recognition rate 
when there are changes in a person such as using scarf, 

different head position, beard, glasses etc. The system 
developed detects andrecognizes face up to 15degrees’ angle 

variations considering the left direction as 0 degree, which has to 
be improved further. In order to achieve better performance of 
the system Gait recognition can be fused with face recognition 

systems. The concept of SURF features can be implemented to 
increase the detection rate. For security purposes, a Login 
functionality can be implemented on the system. The system 

will be deployed which could be used by other schools.
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