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Abstract—A face detection and identification algorithm is an 

interesting research topic. The performance of existing face 

detection and identification systems works well under 

normal lighting conditions, while their performance is not 

stable under difficult conditions due to noise and 

illumination changes. Therefore, this research aims to 

develop a robust and real-time deep learning system for 

student face detection and identification to overcome these 

current limitations. The proposed method investigates both 

benefits of state-of-the-art deep learning models and local 

patterns to create a robust frame-work for detecting and 

checking student attendance. Comprehensive experimental 

results show that the proposed method obtained stable 

results under various normal and difficult indoor conditions. 

The proposed method obtains the detection rate of 93.55% 

and 89.25% under normal and difficult indoor conditions, 

respectively. The proposed method obtains the identification 

rate of 87.79% and 85.19% under normal and difficult 

indoor conditions, respectively. 

 

Index Terms—face detection, face recognition, attendance 

system, deep learning, local binary pattern, multiple 

features 
  

I. INTRODUCTION 

Nowadays, face detection and recognition play an 

important role in many real-world applications, such as 

security, a smart home, and a student attendance system. 

The student attendance systems are often designed to 

check whether a student comes to a class or not. In 

general, the student attendance system often includes two 

main steps: face detection and face recognition. A face 

detection step is often designed to localize a student's 

face. A face recognition step is then applied to identify 

the student's name. However, there are still challenges to 

accurately detect and identify student information due to 

vavious illumination changes and occlusion. Recently, 

Bhrath et al. have proposed a method to detect and verify 

student information by using Haar cascade to detect a 

student face’s location and using a histogram of local 

binary pattern to identify student information [1]. 

However, the performance of this system does not work 

well under various environments because of illumination 

changes and pose variances. 
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Therefore, with the motivation from the research [2], 

this paper proposed a new approach for detecting and 

identifying student information by using the deep 

learning approach and local pattern. First, we used the 

Single-Shot Detector (SSD) along with ResNet [3] to 

localize a student face. Second, from the results of the 

face detection step, we then introduce a pre-processing 

step based-local patterns to enhances input features for 

training. Third, the deep learning-based Zeiler&Fergus 

method [4] is then used to extract embedding features 

(128-d feature vectors) from each student face. Finally, 

the embedding feature is then input to the proposed deep 

neural network to identify a student information. Fig. 1 

shows the workflow of the proposed system. 

 

Figure 1. The workflow of the proposed system. 

Experimental results show that the proposed method 

obtained better performance than [1] in terms of accuracy 

under various indoor conditions. The main contributions 

of this paper can be listed below: 

1) Investigate the benefits of local patterns to 

enhance the features for training the deep neural 

networks for face detection and recognition 

system. 

2) Improve the accuracy of existing student 

attendance based on Haar-cascade and local binary 

pattern systems by using the deep learning 

approach. 

The paper is organized as follows. We review the 

existing face detection and recognition systems in Section 

II. Section III describes the proposed system. Section IV 

presents experimental results under various indoor 

environments. Finally, we conclude the paper in Section 

V. 



II. RELATED WORKS 

There are a large number of face detection and face 

identification research. However, this paper only reviews 

the most relevant methods of our proposed method. In 

general, we can classify the face detection algorithm into 

two main approaches: feature-based methods and image-

based method as discussed in [5]. 

Three basic techniques, including shape-based models, 

low level-based features, and advanced-based features, 

are often used in feature-based approaches. The shape-

based models were designed to extract features of human 

eyes, nose, and mouth by building a statistical facial 

model. The shape-based model includes three main 

techniques: snakes [6], point distribution model [7], and 

deformable templates [8]. For the low level-based 

approach, most algorithms are designed to detect face by 

using basic features, such as skin color, motion, gray 

scale, or edge information. Various color models, 

including RGB [9], HSV [10], YCbCr [11], and CIELAB 

[12], have been used to design a face detection system in 

skin color-based method. Another approach is to localize 

the human face by considering the motion information 

between two continuous frames [6]. Analyzing that the 

gray level inside eyebrows and lip appears darker than 

their neighbor regions [7], many face detection methods 

have been developed by considering the local gray 

minima in segmented regions. In addition, edges features 

were used to detect a human face by applying a median 

filter, Sobel operator, and tracking based methods [13]. In 

recently, many algorithms have been proposed to detect a 

human face under illumination changes by finding the 

structural features using Local Binary Pattern, AdaBoost, 

or Gabor feature-based method [14]-[16]. 

For the image-based approaches, there are three 

common techniques, including neural network, linear-

based method, and statistical approaches (such as PCA 

and SVM) as discussed in [6]. The first neural network 

was designed to detect the front-view of the human face 

using five layers [17]. Recently, several deep learning-

based approaches have been proposed to detect the 

human face under various poses and occlusions [18], [19].  

III. THE PROPOSED METHOD 

Existing student detection and identification systems 

were not stable under difficult indoor conditions due to 

illumination changes and occlusions. To overcome these 

limitations, we proposed a new approach by integrating 

local patterns information to enhance the quality of input 

features for the proposed deep learning model. The 

proposed system is described in Fig. 1. The proposed 

system consists of four main steps: (1) a face detection 

step is used to find the location of the face. (2) the 

detected face is then inputted to the local pattern module 

to extract stable features. (3) The multiple features-based 

local patterns is then inputted to the deep convolution 

neural network learning-based Zeiler&Fergus method to 

learn an embedded face features. (4) The embedded face 

features is then used to input to the proposed deep neural 

network to identify the face information, such as student's 

name. 

A. Face Detection Module 

There are many deep learning-based methods for face 

detection such as Faster RCNN [20], YOLO [21], and 

SSD [22]. Among the three of them, the SSD is the best 

because it can satisfy both real-time processing and high 

accuracy. Here, we aim to use the SSD along with base-

net Residual Network [23] to detect student faces. We 

replace VGG with ResNet-101 to avoid the problem of 

saturation and decline as mentioned in [24]. Fig. 2 and 

Fig. 3 show the result of the face detection stage of the 

proposed method. 

 

Figure 2. Experimental results of the proposed system under various 

lighting conditions using EIU dataset. 

 

Figure 3. Experimental results of the proposed system under various 

lighting conditions using EIU dataset. 

B. Pre-processing Stage for Face Identification 

After localizing the face’s location, the next stage is to 

identify the face information. However, the existing face 

identification system is easy to affect by noises such as 

illumination changes. 

Recently, the benefits of the local pattern [25] have 

been demonstrated in various research applications, such 

as pedestrian recognition, traffic light detection, and 

recognition. LBP is a feature-based method that was 

developed to extract the features of the local region by 

considering the information of neighbor pixels. Given an 

input image I, and a central pixel ( , )cp x y=  in the 

image, the local binary pattern is defined as follows: 
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where I(pc) and I(pn) are the gray values of the central 

pixel and the n-th neighbor pixel, respectively. R is the 

radius of the neighborhood. Moreover, N neighborhood 

pixels can be located outside of the image grids. Their 

gray values can be calculated using bilinear interpolation, 

and the coordinate of pn is determined by 
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Fig. 4 shows the results of the local binary pattern on 

three image channels. 

 

Figure 4. Results of a local binary pattern on three channels of the input 

image. 

The Local Ternary Pattern (LTP) [26] is proposed in 

order to decrease noise dependence, especially near the 

uniform region. LTP produces output values with a 

positive part (
,

positiveLTP

N R ) and a negative part (
,

negativeLTP

N R ) by 

using a pre-defined threshold, as follows:  
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where 
,

positiveLTP

N R  and 
,

negativeLTP

N R  are the encoding results 

using positive and negative operators, respectively. Fig. 5 

shows the results of the local ternary pattern with 

negative and positive operators on three image channels. 

 

Figure 5. Results of a local ternary pattern on three channels of the input 

image. 

Motivated by the results [27], where the multiple local 

patterns have been investigated to improve the 

performance of the vehicle detection system. Therefore, 

this research investigates the benefit of multiple local 

patterns to produce a robust feature for the face 

identification step by using local patterns, local binary 

pattern, and local ternary pattern, on three image channels 

as follows: 
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where ( ),

c

N R p  is the encoding result of the proposed 

system by fusing the benefits of local binary pattern and 

local ternary pattern. B  and R  are thresholds to 

determine how much contribution of the local patterns 

and the raw input to the final model. 

After obtaining the encoder results by using the 

proposed system, the embedding feature-based deep 

learning FaceNet [2] was used to produce 128-d 

embedding features as shown in Fig. 1.  

C. Face Identification 

From the results of embedding features, this research 

proposed a deep neural network to classify the student 

face as described in Fig. 6. 

The proposed network consists of three layers 

including, 128 units for an input layer, 64 units for a 

hidden layer, 32 units for a hidden layer, and 25 units for 

an output layer. 
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Figure 6. The proposed model for face identification using deep neural 

network architecture.  

IV. EXPERIMETNAL RESULTS 

A. Dataset and System Configuration 

To prepare a dataset for training and testing, we set up 

a system to capture students’ images at Eastern 

International University by using two USB cameras 

HD720P Logitech C525 as shown in Fig. 7. The proposed 

system was used to capture 1000 images for 25 students 

(40 images for each student). Fig. 2 and Fig. 3 show our 

dataset that was captured under various indoor conditions. 

To evaluate the processing time of the proposed system, 

we implemented it on a computer equipped with Intel 

Core i5 CPUs, 6GB of RAM, and a GTX 1060 GPU. 

 

Figure 7. A configuration of the proposed system  

B. Evaluation 

To evaluate the performance of the proposed system, 

we use the detection rate (Dratio) to measure the accuracy 

of the face detection step as follows: 

d
ratioD


=


                             (5) 

where Td is the number of correct detections by satisfying 

the Intersection over Union (IOU). This research sets 

IOU to 0.7. O is the total number of testing images. 

We use the following metric to evaluate the 

identification rate (Iratio): 

c
ratio

N
I =


                            (6) 

where Nc is the number of correct identifications, and Z is 

the total number of evaluating images. 

C. Results and Discussion 

We compared our proposed method with the most 

related method [1]. The dataset was divided into two 

categories that include normal indoor conditions and 

illumination changes indoor conditions. We use 500 

images for training, 250 images for cross-validation, and 

250 images for testing from 1000 captured images. 

To verify how the local pattern feature affects the 

performance of the proposed system, we conducted an 

experiment to evaluate the detection rate under normal 

and difficult indoor conditions as shown in Fig. 8. 

Experimental result show that the proposed method 

obtained better accuracy than feature-based method [1]. 

The detection rate of the proposed method with local 

pattern, the proposed method without a local pattern, and 

the feature-based method [1] are 93.55 %, 90.15%, and 

88.7% under normal lighting conditions, respectively.  

The detection rate of the proposed method with a local 

pattern, the proposed method without a local pattern, and 

the feature-based method [1] are 89.25 %, 87.45 %, and 

85.27% under difficult lighting conditions, respectively. 

Thus, the local pattern can improve the performance of 

the proposed method under both normal and difficult 

indoor conditions. 

 

Figure 8. The detection rate of the proposed method without using local 

patterns, the proposed method with using local patterns, and the feature-

based method [1] under various indoor conditions. 

 

Figure 9. Identification rate of the proposed method without using local 

patterns, the proposed method with using local patterns, and the feature 

based-method [1] under various indoor conditions. 

To evaluate the performance of the proposed system in 

terms of identification rate, we conducted more 

experiments on the testing dataset as shown in Fig. 9. 

Experimental results show that the proposed method 

obtained a better identification rate than the feature-based 

method [1]. The identification rate of the proposed 

method with a local pattern, the proposed method without 

a local pattern, and the feature-based method [1] are 

87.79 %, 85.60%, and 80.46% under normal lighting 

conditions, respectively. The detection rate of the 

proposed method with a local pattern, the proposed 

method without a local pattern, and the feature-based 

method [1] are 85.19%, 80.50%, and 75.55% under 
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difficult lighting conditions, respectively. Thus, the local 

pattern can improve the performance of the proposed 

method in terms of identification rate under both normal 

and difficult indoor conditions. The proposed method 

obtained real-time processing by using a 1280x720 image 

resolution. 

V. CONCLUSION

Face dectection and identification systems play a very 

importance to many real-world applications. However, 

the existing face detection system does not work well 

under difficult conditions. Therefore, this research 

investigates a simple and efficient framework to detect 

and identify the face (student) information by using the 

benefit of deep learning neural network and local-based 

features. Experimental results yield that the proposed 

system does stable results under both normal and difficult 

indoor conditions. However, the performance of the 

proposed system is decreased under outdoor conditions 

where many unknow-noise factors might appear. 

Therefore, we plan to investigate a robust end-to-end 

deep learning-based system to overcome this limitation in 

the future. 
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