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Abstract 
 
Face recognition is a currently emerging research area in the digital world. 
There are many methods to identify the faces and recognize the emotions but, 

in this safe application work, we used deep learning to identify and recognize 

the faces and capturing the emotions of students in sustainable teaching. It is 
an automated system for marking the presence of students and capturing their 

emotions in the classroom. The recognition of faces from the video is 

inappropriate which is due to background interference. This system 
overcomes the problem of proxy in the classroom. It reduces the manpower 

in maintaining the records of students in the classroom. Thus, the system can 

produce an efficient system for emotion detection and attendance which can 

predict the faces and emotions and produced the attendance result using 
video source with the deep learning method. 

 

Key words:  Face Detection, Face Recognition, Deep learning, Classroom 

Attendance, Emotion Detection. 
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1    Introduction 
 

Video is necessary for all applications like video players, television, etc. 

It processes the signal in the way it is captured. The video is composed of 

many scenes which are varied by its shot. The shot is the continuous 
sequence of the frame. To produce an efficient model using shot, shot 

segmentation is used. It is nothing but a breaking of videos into many shots. 

It is varied from one shot to another.   Artificial intelligence is the making of 

intelligent machines that will work and react like human beings. In artificial 
intelligence, deep learning plays a vital role. Under deep learning, face 

recognition is the major working area. But it is not easy to recognize faces 

from the video. 
 

2 Literature Survey 
 

Thanchanok Sutjarittham proposed their model to make a university 

classroom in real-time by enrolling and taking attendance. He developed his 

system by using IOT sensors to predict attendance in the classroom to 
minimize the space wastage as well as time by using AI as well [1]. 

 Muhammad Usman Ghani Khan proposed their model based on IoT 

using edge computing with the performance measure of latency and time 
response. It is based on the face recognition and Convolutional Neural 

Network. The datasets used here are Labelled faces in the wild (LFW) to 

propose an efficient student's attendance [2]. 

 Tomasz Sapiński proposed their model by using audiovisual 
information. They have SVM classifier and viola jones facial recognition and 

emotion classification using a convolutional neural network (CNN). 

Multimodal emotion recognition is predicted by using decision level fusion 
[3]. 

D. Y. Liliana proposed their model based on a convolutional neural 

network to recognize facial expression. It is made by detecting Action units, 
and the facial action coding system. They have used a dropout method to 

neglect the illumination and overfitting [4].  

M. Kalaiselvi Geetha proposed their model based on the human body 

movements to predict the emotions. They predict the emotions using an 
algorithm feed-forward convolutional neural network by measuring various 

parameters. It conveys that its performance is better than any other system 

[5]. 
 S. Nithya Roopa proposed their model by using the inception net for 

recognizing the emotions. It is done by using the Fast Fourier transform 

(FFT). It is initially segmented and then image spectrogram is 

applied. It generates less accuracy as the system failed to produce the proper 
spectrograms [6]. 



                                                                                                                  
 

 

 

 

 

 
Safe Application for Emotion Detection in Sustainable Teaching Using Deep 

Learning 5120 

 

S. P. Chokkalingam proposed their model using facial recognition. It is 

used to detect the faces and produce the attendance result by using viola-
jones. They have used a cascade classifier and SVM classifier. This system 

helps in saving time to monitor the classroom attendance automatically than 

by manually [7]. 

Shamim Hossain model is done by using emotional big data which 
consists of speech and video. Initially, Mel-spectrogram is used for 

processing the speech signal, and then it is applied to CNN which is then 

combined by using ELM. It is then given to the SVM classifier which is all 
done under the convolutional neural network [8]. 

Dongxing Li proposed his model by using MTCNN along with face 

detection and center face recognition. He monitored under 3 cases they are 
absentees, late coming, and early leaving. It produces high accuracy but more 

complexity [9].  

Muhammed Tanriverdi proposed his attendance system based on 

mobile applications for teachers, students, and parents. They calculated 
Euclidean distance by using eigenfaces, fisher faces, and local binary 

patterns. It requires no additional hardware [10].  

 

3 Related Work 
 

3.1 Video Processing 
 

Video is most important in the digital world. Video is a continuous series 

of images. It is varied by its shots. Video processing techniques are equipped 
with filters at the input and output to produce an efficient result by removing 

unwanted camera motions. It processes the signal in the way it is captured.  

The human body is changing in its characteristics in the day to day life. 

Hence it is difficult to recognize the faces from the video which leads to 
difficulty.  The applications of video processing are face recognition, 

robotics, and medical imaging, etc. 

 

3.2 Video Segmentation 
           

The fundamental of video segmentation is related to video retrieval and 
analysis. Shot detection is the first step in video segmentation. There are two 

types of shot segmentation. The first type is abrupt change or cut. Another 

type is a gradual shot caused by the camera or object motions. Shot 

Segmentation is the process of detecting variations between two continuous 
shots. The shot is a sequence of the frame that is continuously captured from 

the same camera. The shot break is the transition from one shot to next. 

Automatic segmentation is a method to produce a valid shot segmentation.  
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Segmentation into episodes is highly dependent on the video and the 

information available in it. It is a difficult task to find the desired portions of 

the video in case of large-sized video.  
To create a valuable video segmentation, video images must be 

converted into a medium that is manageable and structural. The process of 

converting video sequence into shots is used for indexing, accessing, and 
extracting features from the video. 

 

3.3 Preprocessing 
             

Preprocessing refers to all the changes in the raw information before it is 

fed to the machine learning or deep learning algorithms.  The transformation 

carried out to our data is referred to as preprocessing. Preprocessing is used 
to convert the raw data into a clean data set. In different phrases, the statistics 

accrued from different sources are accrued in raw format which isn't always 

viable for the analysis. 
 

3.3.1 Need of Preprocessing 
              

The format of the records must be ideal to reap stepped forward 
consequences as shown in figure 1.  A few version desires facts in a specific 

layout, the example considered right here is the Random forest algorithm. 

The execution of random forest null values has to be controlled from the 
authentic raw data set. The data set has to be formatted in the sort of way are 

more while one device gaining knowledge of and deep learning algorithms 

are carried out in a single information set, and of them satisfactory set of 
rules is selected. 

 
Figure 1: Preprocessing Techniques 

 

4 API Training Models 
                  

API is a set of tools and protocols used for building up a model The APIs 

like local API, web API, and program API, which facilitates the builders to 
communicate with each different.  
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It additionally enables to enhance expertise for the developers. It defines 

the interplay of the software program components. it is also used for 

programming graphical user interface (GUI) additives. 
 

4.1 Keras 
                  

It is an open-source neural community library is written in python. it is 

capable of walking at the top of TensorFlow to permit fast experimentation 

with deep neural networks. It is simple to increase models regardless of any 

computation backend used. Deep learning fashions may be made fast and 
clean by the usage of Keras Python Library.  It facilitates to create the 

model’s layer-by using-layer.  It does not allow us to create models that 

percentage layers or have a couple of inputs or outputs. The purposeful API 
in Keras is a change manner of creating fashions that provide extra 

flexibility, along with creating more complex fashions. 

 

4.2 Tensorflow 
       

Tensorflow permits the builders to quickly and without problems get 

began with deep learning inside the cloud. The framework has extensive aid 
inside the industry and has come to be a popular desire for deep mastering 

studies and alertness development, particularly in areas together with laptop 

vision, natural language processing, and speech translation. The record in 
TensorFlow is a multidimensional array that is likewise represented as 

tensors. it's miles an open-supply software program library that makes it less 

difficult for builders to design, build, and train the version.  At an excessive 

level, it lets the user express arbitrary computation as a graph of statistics 
flows to speed up the technique.API beings the simplicity and ease of use of 

Keras to the Tensorflow undertaking.The use of tf. keras lets in you to 

layout, suit, evaluate, and use deep learning models to make predictions in 
only a few traces of code. It makes not unusually deep learning obligations, 

along with class and regression predictive modeling, handy to common 

developers seeking to get matters finished 

 

5 Face Recognition 
              

Facial recognition maps an individual facial feature and saves it using 

facial prints. It uses many algorithms to compare an image and stored it to 

verify faces captured from the video. It does not need any interaction of 
hardware with the user. It is an accurate and acceptable level. The accuracy 

of the facial recognition system is higher. Even it can identify identical twins. 

The importance of a facial recognition system is security because the face is 

considered as a major portion of the human body.  
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After much research, it has been concluded that faces can speak. It is 

equipped with various emotions for different words and vice versa.  t is used 

for interacting with people by facing each other. Facial recognition is used in 
businesses as well as security purposes. The applications which are used in 

this project are Track school attendance, unlock phones, find missing 

persons, protect schools from threats, Facilitate secure transactions, and 
Control access to sensitive areas.  

It is also used for payments, access, and security, criminal identification, 

advertising as well as health care. 
 

6 Deep Learning 
 

Deep Learning is a thing of synthetic intelligence that is concerned with 

emulating the learning technique that people use to gain sure kinds of 

information. Deep learning is getting to know and it can be an idea of as a 
way to automate predictive evaluation. The toddler learns what a canine is 

(and isn't) by way of pointing to gadgets and announcing the phrase dog. The 

determine says, “sure, that could be a canine,” or, “No, that isn't always a 

dog”. as the infant keeps to points to gadgets, he becomes more aware of the 
features that everyone dog possess. What the toddler does, without knowing 

it, is to clarify a complex abstraction with the aid of constructing a hierarchy. 

 

6.1 Convolutional Neural Network 
                   

A convolutional neural network (CNN) uses a version of the multilayer 

perceptrons. A CNN includes one or more than one convolutional layer. 
those layers can both be completely interconnected or pooled. before passing 

the result to the next layer, the convolutional layer uses a convolutional 

operation on the input. due to this convolutional operation, the network may 
be an awful lot deeper but with an awful lot of fewer parameters. Because of 

this potential, convolutional neural networks display very powerful outcomes 

in image and video processing, audiovisual processing, and other recommend 
systems. 

 

6.2 Multi-Task Cascaded CNN 
 

It filters the windows to reject a large number of nonfaces windows 

through a more complex CNN. It is used for joint face detection and 

alignment. It uses three networks 
P-net: Rescaled to different sizes 

R-net: Filters the bounding boxes 

O-net: Proposes facial landmarks 
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7 Algorithm 
  

The steps we follow in this work are as shown in figure 2, 

Inputs: Faces of students inside the classroom.  

Outputs: Automatic marking of attendance as well as emotion in the 

classroom. 
Problem Description: Recognition of faces and marking of attendance as 

well as emotion in the classroom. 

Step1: Start 
Step2: Enrolment of student’s details in the database and API models are 

trained using the student’s images 

Step3: A camera is present inside the classroom. Student’s face will appear 
in the camera 

Step4: Face detection  

Step5: Face recognition by comparing student’s face with images in the 

student’s database 
Step6:   IF: Student is present then it will mark present 

             ELSE: Mark student is absent 

Step7: From step 6 the emotion of student’s will be captured if they are 
present 

Step8: Performance of the student is monitored from step 7 

 

 
Figure 2: Flowchart for emotion detection and classroom attendance 
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8 Methodology 
 

 The camera is fixed inside the classroom. By using the camera, 

the video of the classroom will be recorded. 

 The recorded video will be shot segmented. It will be segmented 

into many frames.  The frame will be arranged when the segmented frame is 

given to the frame sequence.  

 The frames are preprocessed as shown in figure.1 It is then 

trained using the API model. 

 The API model used here is Keras and TensorFlow. Keras is 

used as a front end and TensorFlow is used as back end. Keras is capable of 

running on the top of TensorFlow to enable fast experimentation while using 
deep neural networks. The models are also trained using real-time datasets. 

The outputs are shown in table.1. 

 The preprocessed images are then compared with the trained 

dataset and the resultant faces are detected and recognized. If the faces are 

detected and recognized then it will show that the student is present 
otherwise the student is absent. The emotion of the students who are present 

will be captured and their percentage will be shown in figure 3. 

 
Figure 3: Block diagram 

 

9 Performance Measures 
               

After detecting and recognizing the faces and emotions the performance 
measure of the system is calculated to determine its accuracy. The 

performance of the system is represented in table.1. The parameters to be 

calculated are as follows. 
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True positive means that which is predicted correctly and false positive 

means that which is predicted incorrect and false-negative means that which 
is failed to predict. The result is a value between 0.0 to 1.0. For no precision, 

it will be 0 and for the perfect precision, it will be 1. Out of a total of 580, 

each sample emotion frames will be approximately 72 and the total of all 
images will be 432 and the rest of the images are under various positions. 

 
Table 1: Performance measurement 

 
 

                      10 Experimental Results 
 

The input video is captured by using a camera. It is then segmented input 

shots. The shots will be arranged in sequence. The resultant shots are 

preprocessed as in fig.1. The models are also trained using the real-time 

dataset which is shown in fig.4. The preprocessed images are producing the 
result by comparing with the trained dataset and then faces of students are 

detected and recognized which is shown in fig 5 and fig 6 and mark the 

attendance using excel sheet which is shown in fig 7 as well as various 
emotions of students are represented in fig 8 to 10. 

 

 

 

 

 

 

 

 

 

 

   
 Figure 4: Sample datasets for attendance as well as emotions 
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The highest accuracy rate of happy in class is 98.50% and the lowest 

percentage of sad is 0.04% and fear is 0.1% and angry is 0.18% 

 
Figure 5: Classes of Emotion (Neutral) 

 

 
Figure 6: Classes of Emotion (Happy) 

 
Figure 7: Classes of Emotion (Angry) 
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Figure 8: Classes of Emotion (Surprise) 

 

 
Figure 9: classroom attendance 

 

 
Figure 10: Detection of face for attendance 
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Figure 11: Attendance sheet 

 

10 Conclusion 
 

The human body is a dynamic structure with characteristics that can 

easily change with time and hence it is impossible to Use biometrics systemis 

shown in figure 11. This problem is solved by the face recognition using 

deep learning and video processing. Sometimes the experimentation needs 
further improvement in case it is failed to predict. In future this system will 

be trained on a greater number of datasets to produce an efficient result. 
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