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ABSTRACT: Facial Expressions are considered as one of the channels that convey human emotions. The task of emotion 

recognition often involves the analysis of human expressions in multi-modal forms such as images, text, audio or video. 

Different emotion types are identified through the integration of features from facial expressions. This information contains 

particular feature points that are used to analyse expressions or emotions of the person. These feature points are extracted 

using image processing techniques. These Human facial expressions convey a lot of information visually rather than 

articulately. Facial expression recognition plays a crucial role in the area of human-machine interaction. Automatic facial 

expression recognition system has many applications including, but not limited to, human behaviour understanding, detection 

of mental disorders, and synthetic human expressions. Recognition of facial expression by computer with high recognition rate 

is still a challenging task. 

 

 

 

I.INTRODUCTION 

Technologies based on human computer interaction are increasing day by day. Facial Expression 

Recognition (FER) is one such technology. Facial expressions are fastest means of communication while 

conveying any type of information. They are considered a way using which humans convey emotions. Now-

a-days, devices which interact with human, perform coded reaction. But, if machine could get real time 

information of the human it is interacting with, it would help to improve human machine interaction. FER, if 

implemented, may lead to a natural Human Machine Interface (HMI). “2018 is the year when machines 

learn to grasp human emotions” – Andrew Moore, the dean of computer science at Carnegie Mellon. With 

the advent of modern technology our desires went high and it binds no bounds. In the present era a huge 

research work is going on in the field of digital image and image processing. The way of progression has 

been exponential and it is ever increasing. Image Processing is a vast area of research in present day world 

and its applications are very widespread. Image processing is the field of signal processing where both the 

input and output signals are images. One of the most important application of Image processing is Facial 

expression recognition. Our emotion is revealed by the expressions in our face. Facial Expressions plays an 

important role in interpersonal communication. Facial expression is a non- verbal scientific gesture which 

gets expressed in our face as per our emotions. Automatic recognition of facial expression plays an important 

role in artificial intelligence and robotics and thus it is a need of the generation. Some application related to 

this include Personal identification and Access control, 
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Videophone and Teleconferencing, Forensic application, Human-Computer Interaction, Automated 

Surveillance, Cosmetology and so on. 

 

II. THE FLOW OF LOGIC 

 

1..Video_analyze(): This function is responsible for extracting the individual image frames from a video and 

then analyze those independently. 

2. Each frame analysed by this function is stored as a separate image by the algorithm in the root directory 

folder where the code is running. Also, this function later creates a replica of the original video by placing a 

box around the face and showing live emotions within the video. 

3. We then create a Pandas DataFrame from these analysed values and plot this dataframe using matplotlib. 

In this plot, we can see every emotion plotted against time. 

4. We can further analyse this dataframe by taking individual emotion values that were recognized by the  

model and finding which sentiment was dominant across the entire video. 

 

 

III. MODULE 

Facial Expression Recognition is an intuitive reflection of a person’s mental state, which contains rich 

emotional information, and is one of the most important forms of interpersonal communication. A potential 

alternative to facilitate, standardize and scale research on facial expressions is automatic image- based facial 

expression recognition(FER), which has recently emerged from computer vision technology. Using machine 

learning, algorithms are being developed that extract emotion scores from observed facial expressions, which 

is considerably more time and cost efficient compared to classical approaches.FER is easily accessible to 

researchers of all fields and is increasingly used by the scientific community. Applications can be found, for 

example, in psychology, where such algorithms are used to predict mental health from social media images, 

to validate interventions for autism, or to screen for Parkinson’s disease. A social example is the assessment 

of collective happiness in society from social images. In political science, one example is the study of 

representation of politicians in the media using FER. Furthermore, the technology is used in consumer and 

market research, for example to predict advertisement efficiency. FER systems provide estimations for the 

intensity of specific emotional facial expressions through two subsequent steps: The first step is face 

detection including facial feature detection and the second step is face classification into an emotion 

category. For face detection, we expect that different camera angles, but also characteristics of the face such 

as glasses or beards will increase FER face detection failures resulting in higher rates of drop out. We expect 

the standardized expressions to result in less drop out due to failures in face detection, since the camera angle 

is constantly frontal, and no other objects such as glasses obstruct the faces. Correspondingly, we expect more 

drop out in the non-standardized data set, which means there are more images where faces are not detected, 

since the variability of the facial expressions is higher. For the second step (i.e., emotion classification), we 

expect strong variation between emotion categories (e.g., increased performance for joy faces, decreased 
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performance on fear faces). We further expect a tendency toward the neutral category and a misclassification 

of fear as surprise. As explained for the drop outs, we assume the non-standardized images to be more 

variable and therefore more difficult to classify. The overall performance on the nonstandardized data is 

therefore expected to be lower. This research provides important information about the generalizability of 

FER to more naturalistic, non-standardized emotional facial expressions and moreover the performance 

comparison of specific FER systems. 

 
IV. REVIEW OF LITERATURE 

 
 
In this survey, a systematic literature review of the state-of-the-art on emotion expression recognition from 

facial images is presented. The paper has as main objective arise the most commonly used strategies 

employed to interpret and recognize facial emotion expressions, published over the past few years. For this 

purpose, a total of 15 papers were analysed and we go through the documentations about facial expression 

recognition that were published by others that were available on internet. These helped us to understand 

the process behind capturing facial emotions and to build our project successfully. 

 

V. ALGORITHM 

 
1. For recognizing facial expressions in video, the Video class splits video into frames. It can use a local 

Keras model (default) or Peltarion API for the backend: 

2. Then we Put in the location of the video file that has to be processed 3.Post that using face_detector we 

Build the Face detection detector 4.Then the provided video gets processed 

5. Later the Analyze() function will run analysis on every frame of the input video 

6. Which will create a rectangular box around every image and show the emotion values next to that 
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7. Finally, the method will publish a new video that will have a box around the face of the human with 

live emotion values. 

 

 

 

 

 

 
VI. PROCESS INVOLVED 

 

FER consists of three phases: 

1. Face Detection 

2. Facial Feature Extraction 

3. Expression Classification 

 

Fig.Steps involved 1.FACE DETECTION 

To recognise a face, it is first important that we detect a face in an image or video. There are various facial 

detection softwares that can detect a human face in an image/video. We extract a human face and then move 

on to the next step. First, the system must be able to identify whether or not a face is present in the image 

or video. This was accomplished using a cascade classifier already provided by OpenCV. This classifier 

works by first finding the face within the image (if one exists) and creates a circle around the person’s face to 

show the user that it did in fact locate one. Once a potential face has been located, the system then has to be 

able to scan that area and compare it with a database to determine if there is in fact a face there. After the 

face had been confirmed we can then start to look at facial features and use that information to determine the 

facial expression and emotion of that face. Determining whether or not a face is present is perhaps the most 

important step in the facial recognition process. Mainly because it is essentially the beginning of the first step 

in the process (besides preparing the data set). OpenCV, the software used for facial recognition in this 
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project, uses classifiers to detect objects. 

 

 

2. FEATURE EXTRACTION 

 
 

The next step is to extract features. Facial Features extraction is an important step in face recognition and is 

defined as the process of locating specific regions, points, landmarks, or curves/contours in a given 2-D 

image or a 3D range image. In this feature extraction step, a numerical feature vector is generated from the 

resulting registered image. Common features that can be extracted are: 

a. Lips 

b. Eyes 

c. Eyebrows 

d. Nose tip 

 
 

3. EXPRESSION DETECTION 

 
 

In the third step, of classification, the algorithm attempts to classify the given faces portraying one of the  

seven basic emotions. Analysing the movement of facial features and/or changes in the appearance of facial 

features and classifying this information into expression-interpretative categories such as facial muscle 

activations like smile or frown; emotion categories happiness or anger; attitude categories like (dis)liking or 

ambivalence. 

 
 

 

 

VII. RESULT 

Facial extraction method was tested on different people with respect to their face construction and also 

they differ in age and size. The accuracy shows that the detection of face is most reliable as compared to 

other features but other features also have good accuracy overall. Detection time of each feature varies with 

respect to position of face with camera. Detection time will be less if the face is properly align in front of the 

camera and vice versa. 

 

 

http://www.ijnrd.org/


© 2023 IJNRD | Volume 8, Issue 3 March 2023 | ISSN: 2456-4184 | IJNRD.ORG 

IJNRD2303076 International Journal of Novel Research and Development (www.ijnrd.org)  
 

a744 
 

 

 
1. Emotion classification by uploading image 
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2. Emotion classification by using live video 
 

 

 

 

VIII. PROBLEM DEFINITION 

 
The problem statement of Face Recognition for real time applications are given below: 

-To do face recognition in real time. 

-Enhance the speed i.e.,frames/sec. 

-Do recognition on hign camera resolution. 
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XI.TECHNOLOGIES 

 

 
 
1. Python 

Python is a high-level, general-purpose programming language. Its design philosophy emphasizes code 

readability with the use of significant indentation. Python uses dynamic typing and a combination of 

reference counting and a cycle-detecting garbage collector for memory management. It uses dynamic name 

resolution (late binding), which binds method and variable names during program execution. 

 

 
2. Machine Learning 

 

Machine learning (ML) is a field of inquiry devoted to understanding and building methods that "learn" – 

that is, methods that leverage data to improve performance on some set of tasks. It is seen as a part of 

artificial intelligence. Machine learning algorithms build a model based on sample data, known as training 

data, in order to make predictions or decisions without being explicitly programmed to do so. Machine 

learning algorithms are used in a wide variety of applications, such as in medicine, email filtering, speech 

recognition, agriculture, and computer vision, where it is difficult or unfeasible to develop conventional 

algorithms to perform the needed tasks. 

 
3. Open CV 

OpenCV (Open Source Computer Vision Library) is an open source computer vision and machine learning 

software library. OpenCV was built to provide a common infrastructure for computer vision applications and 

to accelerate the use of machine perception in the commercial products. Being a BSDlicensed product, 

OpenCV makes it easy for businesses to utilize and modify the code. 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. 

 
4. Image Processing 

Image processing basically includes the following three steps: 

1. Importing the image via image acquisition tools; 

2. Analysing and manipulating the image; 

3. Output in which result can be altered image or report that is based on image analysis. 
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X. TESTING 

 
 
1. The Test Standard 

 
 

Take the facial recognition transfer as an example, we will test the connectivity, message format, invalid 

parameter verification, and return code, etc. Besides, facial recognition uses biometric technology and 

artificial intelligence algorithms and models. The transfer speed and result will be affected by the light, the 

background, the hairstyle, glasses, and other decorations. Although the model is built and trained perfectly, 

100% accuracy is currently not guaranteed. Therefore, the standard divers in different sectors, the face 

recognition accuracy rate and pass criteria are determined by each domain. The general face recognition 

accuracy rate of the industry is greater than or equal to 99%. When the interface of the face recognition 

model can be successfully invoked, and the accuracy rate of recognition meets the standard requirements, it 

is deemed to have passed the test 

 

 
 

2. TEST PROCESS 

 

The following figure shows the main test process of a facial recognition model. Firstly, we need to prepare a 

certain amount of test data of two parts: one is a set of test materials, such as a pair of face photos, the other 

one is to tag label for the materials according to the model to be tested, that is, the matchup of face photos. 

After the data preparation is done, we can start testing. A message requesting the service of the model is 

constructed for each test material and sent to the “face recognition service”, and compares the returned result 

with the label. After all the test data are been tested, calculate the accuracy rate, recall rate, misrecognition 

rate, and other indicators based on the result set to evaluate the tested model. The focus of different models 

and use case divers, and the indicators are also different. In order to improve test efficiency, batch automatic 

testing is usually used by writing test scripts 
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XII. REQUIREMENTS SPECIFICATION 

a.Functional Requirement: 

The functional requirements for a system describe what the system should do. Those requirements depend on 

the type of software being developed, the expected users of the software. These are statement of services the 

system should provide, how the system should react to particular inputs and how the system should behave in 

particular situation. 

 
b.Non-Functional requirements: 

Non-functional requirements are requirements that are not directly concerned with the specified function 

delivered by the system. They may relate to emergent system properties such as reliability, response time . 

 

 

XIII. APPLICATIONS 

 

1. Medical Image Retrieval 

Image processing has been extensively used in medical research and has enabled more efficient and accurate 

treatment plans. For example, it can be used for the early detection of breast cancer using a sophisticated 

nodule detection algorithm in breast scans. 
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2. Image Reconstruction 

Image processing can be used to recover and fill in the missing or corrupt parts of an image. This involves 

using image processing systems that have been trained extensively with existing photo datasets to create 

newer versions of old and damaged photos 

 
3. Face Detection 

It follows deep learning algorithms where the machine is first trained with the specific features of human 

faces, such as the shape of the face, the distance between the eyes, etc. After teaching the machine these 

human face features, it will start to accept all objects in an image that resemble a human face. 

 

 

XIV. OUTPUT 

 
 

 

 

Emotions captured from live video 
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XV. CONCLUSION 

 
 
Facial recognition typically refers to systems which collect and process data about a person's face. These 

systems are highly intrusive because they rely on the capture, extraction, storage or sharing of people's  

biometric facial data -often in absence of explicit consent or prior notice. Because facial expressions of 

emotion are part of our evolutionary history and are a biologically innate ability, we all have the ability to 

read them. 
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