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Abstract: In corporate sector attendance is an very important criteria. In most of the sectors, attendance is being 

marked through biometric attendance system and other as well, all these types of attendance system take a time, 

whereas the face recognition method to mark attendance takes less time. This paper suggests an efficient 

automatic system to mark and calculate the attendance of employees automatically. This attendance is recorded 

by using a camera attached in front of office that is continuously capturing images of students, detect the faces 

in images and compare the detected faces with the database and mark the attendance. The project review the 

related work in the field of attendance system then describes the system architecture, software algorithm and 

results. It’s has several applications in attendance management systems and security systems.The main strategy 

involve in this review paper is taking attendance in organizations, industries and etc. using face detection and 

recognition technology. 
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I. INTRODUCTION 

Maintenance of attendance is the most difficult task in various institutions. Every institution has its own method 

of taking attendance such as using attendance sheet or by using some biometric methods. But these methods 

consumes a lot of time. Mostly student attendance is taken with the help of attendance sheet given to the faculty 

members. This consumes a lot of work and time. We do not know whether the authenticated student is 

responding or not. Calculation of consolidated attendance is another major task which may cause manual errors. 

In some other cases the attendance sheet may become lost or stolen by some of the students. To overcome such 

troubles we are in need of automated attendance management system [3]. 

There are many biometric methods available in which the basic concept is same. One of them is the finger print 

identification. In this method first the finger prints of the individuals are collected and stored in the database of 

finger print sensor. For this first we have to collect the finger print of each individual. This is done only one time 

or when a new entry has to be added in the database. Then the obtained finger prints are compared with the 

images in database. if the two finger prints are same the attendance is marked as present. But this method has 

some of the disadvantages. They are for this method the students have to wait in queue which ultimately 

consumes a lot of work. If once the finger is not kept correctly or if the finger print is not recognized properly 

then the attendance will be marked as absent. So this method is not most efficient. 

The other biometric method available is eye ball detection. In this method eyeball sensor is used. It senses the 

blinking rate of eye ball and it also senses the location of iris. In this method first the eye ball or iris of each 

individual is stored in the database. Usually the eye ball is not same for all persons. It has some difference. The 

obtained image of eye ball is then compared with the eye ball in the database. If it is same then the attendance is 

marked. But practically it is not possible. As there are large number of students in the class eye ball detection of 

each individual is not possible.  

These disadvantages are overcome with the help of automated attendance management which does not 

consumes time and the data is not lost until we erase the data [1]. This method is most efficient in these 

day.Human beings can distinguish a particular face depending on a number of factors. One of the main objective 

of computer vision is to create such a face recognition system that can emulate and eventually surpass this 

capability of humans.  

In recent years we can see that researches in face recognition techniques have gained significant momentum. 

Partly due to the fact that among the available biometric methods, this is the most unobtrusive. Though it is 

much easier to install face recognition system in a large setting, the actual implementation is very challenging as 

it needs to account for all possible appearance variation caused by change in illumination, facial features, 

variations in pose, image resolution, sensor noise, viewing distance, occlusions, etc. Many face recognition 
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algorithms have been developed and each has its own strengths. We do face recognition almost on a daily basis. 

Most of the time we look at a face and are able to recognize it instantaneously if we are already familiar with the 

face. This natural ability if possible imitated by machines can prove to be invaluable and may provide for very 

important in real life applications such as various access control, national and international security and defense 

etc. Presently available face detection methods mainly rely on two approaches. The first one is local face 

recognition system which uses facial features of a face e.g. nose, mouth, eyes etc. to associate the face with a 

person. The second approach or global face recognition system use the whole face to identify a person. The 

above two approaches have been implemented one way or another by various algorithms. The recent 

development of artificial neural have attracted many researcher into this field. 

II. RELATED WORK 

The perplexity of a face features originate from continuous changes in the facial features that take place over 

time. Regardless of these changes we are able to recognize a person very easily. Thus the idea of imitating this 

skill inherent in human beings by machines can be very rewarding. Though the idea of developing an intelligent 

and self-learning may require supply of sufficient information to the machine. Considering all the above 

mentioned points and their implications we have tried to gain some experience with some of the most commonly 

available face recognition algorithms and also compare and contrast the use of neural network in this field. 

The Face Recognition technique is one of the most efficient biometric techniques for identification of people. It 

can be utilized in the field of education for managing the attendance of students. There are a lot of colleges and 

schools in which thousands of students are taking education. To maintain the attendance and records of these 

many numbers of students is a very difficult task. To avoid these difficulties, there is a need of an automated 

system which provides accurate attendance reducing chances of fake attendance. It can be achieved using face 

recognition approach. In this paper, we propose an attendance system that captures image using a camera and 

recognizes student using recognition technique .The attendance of the student is then marked in the attendance 

log. The proposed system is aimed to design and implement uniquely identifiable face detection and recognition 

system which can be easily implemented and operated for marking attendance. The aim is to automate the 

attendance marking system which is efficient and accurate. This will help to reduce hard-work and time and also 

reduce possibilities of proxy attendance. 

We have made it very reliable and easy to use in accordance with advancing Technology.  Keen to create an 

Attendance system based on Face recognition, we explored a new world of image processing. After few days of 

tiresome reading, many new terminologies crowded our mind then we came across an open source tool for 

image processing i.e Open CV and then we progressed ahead. 

There are many automatic methods available for this purpose i.e. biometric attendance. All these methods also 

waste time because students have to make a queue to touch their thumb on the scanning device. This work 

describes the efficient algorithm that automatically marks the attendance without human intervention. This 

attendance is recorded by using a camera attached in front of classroom that is continuously capturing images of 

students, detect the faces in images and compare the detected faces with the database and mark the attendance.  

The project review the related work in the field of attendance system then describes the system architecture, 

software algorithm and results. We constructed the attendance system based on face recognition, and applied the 

system to classroom lecture or organizations. In our system, we are using Raspberry pi. We use OpenCv library 

which is installed in pi or Python for face detection and recognition. "Face Recognition" is a very active area in 

the Computer Vision, as it has been studied vigorously for years and is finally producing applications in 

security, robotics, human-computer-interfaces, digital cameras, games and entertainment. 

 

III. BACKGROUND STUDY 

In recent years we can see that researches in face recognition techniques have gained significant momentum. 

Partly due to the fact that among the available biometric methods, this is the most unobtrusive e. Though it is 

much easier to install face recognition system in a large setting, the actual implementation is very challenging as 

it needs to account for all possible appearance variation caused by change in illumination, facial features, 

variations in pose, image resolution, sensor noise, viewing distance, occlusions, etc. Many face recognition 

algorithms have been developed and each has its own strengths.The currently available algorithms are: 

 Eigen faces 

 Fisher faces 

 Local Binary Pattern Histograms (LBPH) 
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Problem with Eigen faces: 

The problem with the image representation we are given is its high dimensionality. Two-dimensional p x 

q grayscale images span a m=pq dimensional vector space, so an image with 100 x 100 pixels lies in a 10,000-

dimensional image space already. The question is: Are all dimensions equally useful for us? We can only make 

a decision if there’s any variance in data, so what we are looking for are the components that account for most 

of the information. The Principal Component Analysis (PCA) was independently proposed by Karl Pearson 

(1901) and Harold Hotelling (1933) to turn a set of possibly correlated variables into a smaller set of 

uncorrelated variables. The idea is, that a high-dimensional dataset is often described by correlated variables and 

therefore only a few meaningful dimensions account   for most of the information. The PCA method finds the 

directions with the greatest variance in the data, called principal components. 

Problem with Fisher face: 

The Principal Component Analysis (PCA), which is the core of the Eigen faces method, finds a linear 

combination of features that maximizes the total variance in data. While this is clearly a powerful way to 

represent data, it doesn’t consider any classes and so a lot of discriminative information may be lost when 

throwing components away. Imagine a situation where the variance in your data is generated by an external 

source, let it be the light. The components identified by a PCA do not necessarily contain any discriminative 

information at all, so the projected samples are smeared together and a classification becomes impossible. 

WHY LBPH? 

 

Figure 1 LBPH Operator 

Eigen faces and Fisher faces take a somewhat holistic approach to face recognition. You treat your data as a 

vector somewhere in a high-dimensional image space. We all know high-dimensionality is bad, so a lower-

dimensional subspace is identified, where (probably) useful information is preserved. The Eigen faces approach 

maximizes the total scatter, which can lead to problems if the variance is generated by an external source, 

because components with a maximum variance over all classes aren’t necessarily useful for classification. So to 

preserve some discriminative information we applied a Linear Discriminant Analysis and optimized as 

described in the Fisher faces method. The Fisher faces method worked great at least for the constrained scenario 

we’ve assumed in our model. 

So in order to get good recognition rates you’ll need at least 8(+-1) images for each person and the Fisher faces 

method doesn’t really help here. The above experiment is a 10-fold cross validated result carried out.So some 

research concentrated on extracting local features from images. The idea is to not look at the whole image as a 

high-dimensional vector, but describe only local features of an object. The features you extract this way will 

have a low-dimensionality implicitly. A fine idea! But you’ll soon observe the image representation we are 

given doesn’t only suffer from illumination variations.[7] Think of things like scale, translation or rotation in 

images - your local description has to be at least a bit robust against those things. Just like SIFT, the Local 

Binary Patterns methodology has its roots in 2D texture analysis.  

The basic idea of Local Binary Patterns is to summarize the local structure in an image by comparing each pixel 

with its neighborhood. Take a pixel as center and threshold its neighbors against. If the intensity of the center 

pixel is greater-equal its neighbor, then denote it with 1 and 0 if not. You’ll end up with a binary number for 

each pixel, just like 11001111. 

PROBLEM RELATED TO DATABASE 

There are 3 database which can be used in our project but each database differs in recognition rate and capacity 

of images they store. 
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 AT&T Face database 

 Yale Face database 

 Extended Yale Face database 

The AT&T Face database, sometimes also referred to as ORL Database of Faces, contains ten different images 

of each of 40 distinct subjects. For some subjects, the images were taken at different times, varying the lighting, 

facial expressions (open / closed eyes, smiling / not smiling) and facial details (glasses / no glasses). All the 

images were taken against a dark homogeneous background with the subjects in an upright, frontal position 

(with tolerance for some side movement).[5] The AT&T Face database is good for initial tests, but it’s a fairly 

easy database. The Eigen faces method already has a 97% recognition rate on it, so you won’t see any great 

improvements with other algorithms.  

The Yale Face database A (also known as Yale faces) is a more appropriate dataset for initial experiments, 

because the recognition problem is harder. The database consists of 15 people (14 male, 1 female) each with 11 

grayscale images sized 320 x 243 pixel. There are changes in the light conditions (center light, left light, right 

light), facial expressions (happy, normal, sad, sleepy, surprised, wink) and glasses (glasses, no-glasses).The 

Extended Yale Face database B contains 2414 images of 38 different people in its cropped version. The focus of 

this database is set on extracting features that are robust to illumination, the images have almost no variation. I 

personally think, that this dataset is too large for the experiments I perform in this document. You better use for 

initial testing. A first version of the Yale Face database B was used in to see how the Eigen faces and Fisher 

faces method perform under heavy illumination changes used the same setup to take 16128 images of 28 people.  

The Extended Yale Face database B is the merge of the two databases, which is now known as Extended Yale 

face database B.We do face recognition almost on a daily basis. Most of the time we look at a face and are able 

to recognize it instantaneously if we are already familiar with the face. The main strategy involve in this project 

is taking attendance in organizations, industries and etc. using face detection and recognition technology.We 

constructed the attendance system based on face recognition, and applied the system to classroom lecture or 

organizations. In our system, we are using Raspberry pi. [5]  

We use OpenCv library which is installed in pi or Python for face detection and recognition. "Face Recognition" 

is a very active area in the Computer Vision, as it has been studied vigorously for years and is finally producing 

applications in security, robotics, human-computer-interfaces, digital cameras, games and entertainment. 

Considering all the above mentioned points and their implications we have tried to gain some experience with 

some of the most commonly available face recognition algorithms and also compare and contrast the use of 

neural network in this field. We have made this project very reliable and easy to use in accordance with 

advancing Technology.[9]  Keen to create an Attendance system based on Face recognition, we explored a new 

world of image processing. Face recognition based on the geometric features of a face is probably the most 

intuitive approach to face recognition. One of the first automated face recognition systems was described in 

marker points (position of eyes, ears, nose) were used to build a feature vector (distance between the points, 

angle between them. The recognition was performed by calculating the Euclidean distance between feature 

vectors of a probe and reference image. 

 

IV. PROPOSED SYSTEM 

DETAILED STEPS: 

1: Create a strong database of photos to be trained- 

Samples are very important to create a robust face recognition system. There are many databases such as Yale, 

At &t database available online. We created a database similar to Yale database with 21 samples for a person. It 

worked out pretty well. 

2: Training the sample to recognize the face 

Once the samples are sorted out, it’s time to decide the algorithm that you are going to use for face recognition. 

There are three available algorithms viz., Eigen values, Fishers and Local Binary patterns Histogram. The first 
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two methods require a set of samples with same resolution and even the predicted image should be of same 

resolution. Hence to make my life simpler I preferred the latter The samples are trained using the face 

recognizer member function train (int,image). 

3: Take a group photo 

Now let’s get to the real time data. My mission is to take a group photo and using it I’ll recognize the number of 

people present. Using a Pi camera was really handy and the quality was at its best! The Picamera package in 

Python made it a piece of cake to take a shot using Pi camera. 

4: Processing the photo taken 

The photo shot should be changed to gray scale to avoid the color problems. The faces detected in the group 

photo should be converted into separate image files to check for a match in the database. The haarscascade 

makes it easy to detect faces and open cv2 function, cv2.imwrite is used to create new images. 

5: Checking for match in database 

The image of the detected faces are fed to the predict function of the face Recognizer class to check whether 

there is match in the database. The predict function returns two values – one is an integer giving the match of 

the trained images and other is a float value named “Confidence” to give the variance between database Image 

and the detected face image. 

6: Creating a list of presentees 

As the list of present students can created based on the faces detected, it’s time to check who are absent. The list 

of absentees is a complement of the list of presentees. 

 

 

Figure 2 Block Diagram 

V. TOOLS USED 

JAVA: 

A general purpose programming language which is class-based, object oriented tailored to have a bit of implem-

entation dependencies as possible. Compiled Java code can run on all platforms that supports java whithout need 

of re-compilation. It’s applications are typically compiled to bytecode that can easily run on any Java Virtual 

Machine (JVM) 

OpenCv: 

OpenCV is a library of programming functions mainly aimed atreal-time computervision. The library is cross-

platform and free for use under the open-source license. 
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To identify objects, detect and recognize faces, classify human actions from videos, track moving objects, track 

camera movements, from stereo cameras produce 3D point clouds, extract 3D model of objects, to produce a 

high resolution image by stitching images of one entire scene, from image data base to find the similar images. 

The library has more than 2500 optimized algorithms, which includes a comprehensive set of both classic and 

state-of-the-art computer vision and machine learning algorithms. These algorithms can be used to detect and 

recognize faces, identify objects, classify human actions in videos, track camera movements, track moving 

objects, extract 3D models of objects, produce 3D point clouds from stereo cameras, stitch images together to 

produce a high resolution image of an entire scene, find similar images from an image database, remove red 

eyes from images taken using flash, follow eye movements, recognize scenery and establish markers to overlay 

it with augmented reality, etc. OpenCV has more than 47 thousand people of user community and estimated 

number of downloads exceeding 14 million. The library is used extensively in companies, research groups and 

by governmental bodies. 

 

Along with well-established companies like Google, Yahoo, Microsoft, Intel, IBM, Sony, Honda, Toyota that 

employ the library, there are many startups such as Applied Minds, Video Surf, and Zeitera, that make extensive 

use of OpenCV. OpenCV’s deployed uses span the range from stitching street view images together, detecting 

intrusions in surveillance video in Israel, monitoring mine equipment in China, helping robots navigate and pick 

up objects at Willow Garage, detection of swimming pool drowning accidents in Europe, running interactive art 

in Spain and New York, checking runways for debris in Turkey, inspecting labels on products in factories 

around the world on to rapid face detection in Japan.[3] 

It has C++, C, Python, Java and MATLAB interfaces and supports Windows, Linux, Android and Mac OS. 

OpenCV leans mostly towards real-time vision applications and takes advantage of MMX and SSE instructions 

when available 

. 

Figure 3 Face Detection 

In this project, we have used theHaar cascade classifiers for the detection of faces in Opencv. It is a machine 

learning based approach where a cascade function is trained from a lot of positive(images of faces) and negative 

images (images without faces) . It is then used to detect objects in other images. The concept of cascade 

classifiers is that instead of applying all 6000 features on a window, the features are grouped into different 

stages of classifiers and applied one-by-one. 

HAARCASCADE CLASSIFIER: 

The haarcascade_frontalface_default.xml is a haarcascade designed by OpenCV to detect the frontal face. A 

HaarCascade works by training the cascade on thousands of negative images with the positive image 

superimposed on it. The haar cascade is capable of detecting features from the source. Here we will work with 

face detection. Initially, the algorithm needs a lot of positive images (images of faces) and negative images 

(images without faces) to train the classifier. Then we need to extract features from it. For this, haar features 

shown in below image are used. They are just like our convolutional kernel. Each feature is a single value 

obtained by subtracting sum of pixels under white rectangle from sum of pixels under black rectangle. 
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Figure 4 Cascade Classifier 

Top row shows two good features. The first feature selected seems to focus on the property that the region of the 

eyes is often darker than the region of the nose and cheeks. The second feature selected relies on the property 

that the eyes are darker than the bridge of the nose. But the same windows applying on cheeks or any other 

place is irrelevant. So how do we select the best features out of 160000+ features. 

 

Figure 5 Detection of Features 

For this, we apply each and every feature on all the training images. For each feature, it finds the best threshold 

which will classify the faces to positive and negative. But obviously, there will be errors or misclassifications. 

We select the features with minimum error rate, which means they are the features that best classifies the face 

and non-face images. (The process is not as simple as this. Each image is given an equal weight in the 

beginning. After each classification, weights of misclassified images are increased. Then again same process is 

done. New error rates are calculated. Also new weights. The process is continued until required accuracy or 

error rate is achieved or required number of features are found). So now you take an image. Take each 24x24 

window. Apply 6000 features to it. 

LBPH 

Local Binary Pattern (LBP) is a simple yet very efficient texture operator which labels the pixels of an image by 

thresholding the neighborhood of each pixel and considers the result as a binary number. Due to its 

discriminative power and computational simplicity, LBP texture operator has become a popular approach in 

various applications. These features consist of binary patterns that describe the surroundings of pixels in the 

regions. The obtained features from the regions are concatenated into a single feature histogram, which forms a 

representation of the image. Images can then be compared by measuring the similarity (distance) between their 

histograms. 

 Divide the examined window into cells (e.g. 16x16 pixels for each cell). 

 For each pixel in a cell, compare the pixel to each of its 8 neighbors (on its left-top, left-middle, left-bottom, 

right-top, etc.). Follow the pixels along a circle, i.e. clockwise or counter-clockwise. 

 Where the center pixel's value is greater than the neighbor's value, write "0". Otherwise, write "1". This 

gives an 8-digit binary number (which is usually converted to decimal for convenience). 

 Compute the histogram, over the cell, of the frequency of each "number" occurring (i.e., each combination 

of which pixels are smaller and which are greater than the center). This histogram can be seen as a 256-

dimensional feature vector. 
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 Optionally normalize the histogram. 

 Concatenate (normalized) histograms of all cells. This gives a feature vector for the entire window. 

 

 

Figure 6 LBPH Calculation 

We explained how the LBP-method can be applied on images (of faces) to extract features which can be used to 

get a measure for the similarity between these images. The main idea is that for every pixel of an image the 

LBP-code is calculated. The occurrence of each possible pattern in the image is kept up. The histogram of these 

patterns, also called labels, forms a feature vector, and is thus a representation for the texture of the image. 

These histograms can then be used to measure the similarity between the images, by calculating the distance 

between the histograms.[9] 

It occurs that the image with only pixels with uniform patterns still contains a considerable amount of pixels, 

namely 99 % of the original image. So, 99% of the pixels of the image have uniform patterns (with LBP this is 

even 99 %). Another striking thing is the fact that, by taking only the pixels with uniform patterns, the 

background is also preserved. This is because the background pixels all have the same color (same gray value) 

and thus their patterns contain zero transitions. It also seems that much of the pixels around the mouth, the noise 

and the eyes (especially the eyebrows) have uniform patterns. 

V. PROTOTYPE DESIGN 

The following prototype is Attendance system based on Real time Face recognition. Among of all these personal 

identification strategies face recognition is most natural, less time taken and high efficient one. With the help of 

this system time will reduce and attendance will be marked. 

 

Figure 7 Prototype 

Samples are very important to create a robust face recognition system. There are many databases such as Yale, 

At &t database available online. We created a database similar to Yale database with 21 samples for a person. It 

worked out pretty well.Once the samples are sorted out, it’s time to decide the algorithm that you are going to 

use for face recognition. There are three available algorithms viz., Eigen values, Fishers and Local Binary 

patterns Histogram. Now let’s get to the real time data. My mission is to take a group photo and using it I’ll 

recognize the number of students present. Using a Pi camera was really handy and the quality was at its best.[8] 

The Pi camera package in Python made it a piece of cake to take a shot using Pi camera. The image of the 

detected faces are fed to the predict function of the faceRecognizer class to check whether there is match in the 
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database. The predict function returns two values – one is an integer giving the match of the trained images and 

other is a float value named “Confidence” to give the variance between database Image and thedetected face 

image. As the list of present students can created based on the faces detected, it’s time to check who are absent. 

The list of absentees is a complement of the list of presenters.  

After enhancement the image comes in the Face Detection and Recognition modules and then the attendance is 

marked on the database server. At the time of enrolment templates of face images of individual students are 

stored in the Face database. Here all the faces are detected from the input image and the algorithm compares 

them one by one with the face database. If anyface is recognized the attendance is marked on the server from 

where anyone can access and use it for different purposes. This system uses a protocol for attendance.[9] 

V. RESULT AND ANALYSIS 

We have to capture faces along with its ID, for example we have two person then first person will have ID 1 and 

2nd person will have ID 2, so that all the images of person one in the dataset will have ID 1 and all the images 

of the 2nd person in the dataset will have ID 2, then we will use those dataset images to train the recognizer to 

predict the 1 of an newly presented face from the live video frame. 

We have to capture faces along with its ID, for example we have two person then first person will have ID 1 and 

2nd person will have ID 2, then we will use those dataset images to train the recognizer to predict the 1 of an 

newly presented face from the live video frame. 

 

Figure 8 Database of Faces 

Hence, we generated 21 pictures of a single person with different expression and lighting which will help in 

recognition of dataset images.After generation of images for dataset, we trained our program for the recognition 

of faces and hence we got following display. 

 

Figure 9 Recognition of Faces 

This is the flow of whole project starting from detection then followed by dataset generator and recognizing. In 

order to verify the validity of this new system, two kinds of classroom condition that the amphitheatre classroom 

and the laboratory are all included. 

http://www.csjournals.com/
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This steps are followed by the program to generate data set , training of dataset images followed by recognition. 

In this way, we proposed a systematic development of image through marking of attendance through facial 

recognition. The attendance management system is simple and works efficiently. 

VI. CONCLUSION AND FUTURE WORK 

Automated Attendance Systems based on face recognition techniques thus proved to be time saving and 

secured. This system can also be used to identify an unknown person. In real time scenarios LBPH outperforms 

other algorithms with better recognition rate and low false positive rate. SVM and Bayesian also prove to be 

better classifiers when compared to distance classifiers. The future work is to improve the recognition rate of 

algorithms when there are unintentional changes in a person like tonsuring head, using scarf, beard.  

The system developed only recognizes face upto 30 degrees angle variations which has to be improved further. 

Gait recognition can be fused with face recognition systems in order to achieve better performance of the 

system.We come to realize that there are extensive variety of strategies, for example, biometric, RFID based and 

so forth which are time consuming and non-efficient. So to overcome, this above framework is the better and 

reliable solution from every perceptive of time and security. In this way we have accomplished to add to a 

reliable and effective participation framework to distinguish faces in classroom and recognize the faces 

accurately to mark the attendance. The scope of the project is the system on which the software is installed, i.e. 

the project is developed as a desktop application, and it will work for a particular institute. But later on the 

project can be modified to operate it online. 

Due to the mounting demands for an Automated Attendance System, Person Recognition, systems have gained a 

lot of importance these days. Hence depending upon the size of the Training Database, recognition rate varies 

for both of these algorithms.And also we have observed that the recognition rate achieved for real time is mouch 

lesser when compared to offline images. Performance of the proposed system reduces by 3-5% of recognition 

accuracy, when tested with or without spectacles. This project introduces an attendance system used in 

classroom based on face detection and face recognition. Although the algorithm of this system is simple, the 

accurate is high and it is easy to apply. For different kinds of classroom image, this system is robust to various 

illumination and complex background. 
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