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ABSTRACT 

 
Now-a-days people are very much comfortable with images, anything in an image is representation 

of something. Also a human face is representation of a facial expression. From a human image we 

can find facial expression and emotion. A single person face can be detected easily in modern 

science. But it is difficult to find expression of emotion. Sometimes, it is hard to hard find exact 

facial expressions or emotions even from a still image. To solve this problem machine is the best 

solution. As a part of machine learning, facial expression detection is a large field of research. Our 

research work mainly focused on represent the facial expression or emotion of a human.If the object 

in a picture is a human being, it will read the facial expression of that human object and represents 

that expression in text like sad, happy or normal. In our work, we’ve tried to establish a system which 

can easily represent a facial expression from an image, if the object is human then read the facial 

expression. Facialexpression detection was a very challenging part of this research. The dataset used 

is collected from online platform. Machine Learning method is used to make our system, in this 

system we try to train the dataset and expect the output on facial expression detection. 
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CHAPTER 1 

Introduction 
 

 

1.1 Introduction 
 

The field of Computer Science is filled with so many sectors of working. Some fields are becoming 

famous gradually. Facial expression detection is one of the hyped one among them. Use of facial 

expression or emotion detection in computer science fieldis increasing at the current time. 

 
Facial expression detection is something through which it is possible to understand easily, what 

the human is expressing. It is another version of understanding emotions. Because, human 

expresses their emotion through facial expressions. Machine is something which shows the things 

which is trained already. But human being is not like that. Different human being does different 

things to express same things. 

 
Emotion detection is a big challenge. Emotion is one kind of human computer interaction. As, 

Computers are traditionally viewed as logical and rational tools, sometimes it founds illogical 

nature of emotions. We human can easily understand feelings. We are good at expressing and 

understand emotions. But also we are not sure about how to define it on the best way. So basically 

it’s a great challenge to detect or recognize emotions technically and represent it through text. 

 
Our research work can detect facial expressions of human from images from human reactions. 

And, then it will represent it through text. As it’s a machine learning research work, no machine 

can give accurate 100% results every time. But we can obtain a maximum satisfactory result. Our 

system is also like that. As, it is hard to recognize for computer to understand all expressions of 

human. So it’s not able to give 100% accuracy.But will give a satisfactory one. 
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1.2 Motivation 

 
Text representation makes it easier to understand anything without seen it. In a single image we can 

find so many objects, sometimes human, and also different expression of human. For finding every 

expressions, we need to see images properly and very much carefully. And also if we want to find 

every expressions of human beingit is quite difficult. 

 
And if in a image there is a human and he is giving some expression to telling his emotions, then it 

will be easier to find the exact expressions. People who have eye problems, especially old people  or 

special child’s can't see images properly. Then this text representation will help them to understand 

it easily. Facial expression understanding is also important. People who can't understand expressions 

or emotions easily this system will help them to understand this.In fact in robotis, understanding 

facial expression of human is important. Robots are unable to understand human expressions. Text 

representation is easier to find exact one. 

 
In today’s era image representation is very much popular. For many purpose we use images. But 

as said earlier not all people can understand every images. So, this tool will help them. Emotion 

detection will help to understand one person feelings easily. 

 
ML will help to do all this research together. We get motivated for people who are unable to see 

images and find objects from images. 

 

 

 
1.3 Rational of the study 

 

 

 
Previously it was difficult to see everything in images, but now image is too much common for so 

many works. And to detect facial expression was very much rare. Some works are done previously 

but not with different types of expressions. Detecting various facial expression was way more 

difficult. ML tools and techniques makes it easier to detect every single emotions of human from 

image. But dataset for every facial expression for emotion of human is rare. There 
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are some available data, but these are not sufficient to for the work. And no work has been done on 

all expression or emotion of human. To find all possible expressions we need lot of data. So our 

first goal is to train the system with more and more data. And sorting them according to our needed 

work is second approach. As, very small amount of work has been done on this topic, our work is 

slightly different from others. 

 

 

 

 

1.4 Research Questions 

 
What is Facial expression detection? 

How facial expression detection works? 

What are the benefits of facial expression detection system? 

 What are the future works of detecting facial expression? 

How facial expression detection Model works? 
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1.5 Expected Output 
 

As we are working on a research project, our main target is to publish the research paper related to 

this work. Working on a research paper is always a continuous process. For finding an effective 

and efficient solution, people analysis many specific research topic. Then developers work for tools 

to the related topic. The maximum number of research works and tools are developed for only 

finding face parts, as it use in face recognition. And also many researcher doesn't share dataset of 

their work. As a result, it is difficult to train all possible expressions to the system.Facial expression 

detection is kind a new work.Some research work had been done on this before in a small dataset. 

But the output of those systems was not satisfactory. The machine will be train with the datasets 

and then it will compare the targeted image and will show the text representation. In this research, 

we introduce a machine learning method for facial expression through text. 

1.6 Report Layout 
 

In this report have a total of 5 chapters. Chapter 1 contains an overview of the whole research 

work. It has some sections such as 1.1 Introductions of the work, 1.2 Motivation of this research, 

1.3 Rational Study of the search, 1.4 Research Questions, 1.5 Expected Output and 1.6 Reports 

Layout of the research. In Chapter 2 we have discussed about Background Studies of the research 

and its subsections are 2.1 Introductions, 2.2 Related works, 2.3 Research Summary, 2.4 Scope of 

the Problem, 2.5 Challenges. In Chapter 3 we have discussed the whole Research Methodology 

with subsections 3.1 Introduction, 3.2 Research Subject and Instrumentation, 3.3 Data collection 

procedure, 3.4 Statistical Analysis of Datasets, 3.5 Implementation Requirements. In Chapter 4 

Experiment and Results of the research are discussed and the subsection is 4.1 Introduction, 4.2 

Experimental Results, 4.3 Descriptive Analysis. Chapter 5 contains the Conclusion and future 

works of the research with the subsections 5.1 Summary of the Study, 5.2 Conclusion, 

5.4 Implication for Further Study. End of all section given the references which helped us in our 

research work. 
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CHAPTER 2 

Background Studies 
 

 

2.1 Introduction 

 

Facial expression or emotion detection is kind of a new work. Because, before that there is a work 

of face recognition. Through, which only face was detected for security or log in or entry to 

somewhere. In fact now-a-days we use it for opening a smart phone lock screen. ButThrough this 

detection it will be easier to understand human’s emotion properly and quickly. As humans are full 

of emotions and expressions it is quite obvious that there will be lot of images or we can say data’s 

to find out the real one.Facial expression is not only a picture of something, but also it helps to 

understand what the opposite person is showing or thinking in their mind. In a still image, 

expression is captured of a sudden moment and it gives a expression of emotions. Every human 

being is filled with so many emotions. 

 
Here, we are going to see some figures to understand it at a glance. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig: 2.1.1: Facial expression detection. 
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This is a figure for facial expression detection. We will see another one to get clear about it. 
 

 

 

 

 

 

Figure 2.1.2: Process of facial expression detection. 

 
 

We can say that facial expression detection is very important part of human emotion detection. 

Where it is difficult for human to find it machine will easily detect it with its train model. 
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2.2 Related Work 

 

 
Text representation by detecting object is one of the famous subject of machine learning. In fact 

many research are held on facial expression detection also. Many noble works are done in this field. 

But most of the papers are done on single detection. In this section we will try to know about some 

noble work in this field. 

 
Spontaneous emotional facial expression detection in 2006, Z Zeng work on human’s emotion 

change when speaking with automatic recognition in human computer interaction [1]. Emotional 

Facial expression detection in the peripheral Visual field in 2011 by Dimitri J.Bayel where they 

work on gender emotion compared processing with facial expression processing [2].A human facial 

Express recognition based on face approach in 2015 by A De and team, worked on his proposed 

model with categorized facial feature of different faces [3]. Facial expression analysis, Fernando 

De la Torre and Jeffrey F. Cohn 2011, work with fundamental approaches to facial measurements 

by behavioral scientists [4].Object counting and instance segmentation with image level 

supervision in 2019, H Cholakkal and team predict the global object count and rely on additional 

instance level [5] 
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2.3 Research Summary 

 

 
In our research, we tried to introduce a methodology for facial expression detection. We use 

machine learning to build a model. Firstly, we gathered data set from internet and also collected 

different pictures of different objects. Then we sorted data according to the wanted output. For 

example sorted images where there is a happy face and use it in the system. Before creating and 

applying the process of machine learning we processed all datasets. 

 
In the preprocessing stage, at first we collect data add sort them and remove unusualdata from the 

dataset. After pre-processing,we can count the number data in the dataset. Then, we train our 

dataset. Apply the required algorithm. In this model, it is kind of an image processing work. So 

here we apply that type of algorithm. . Then we found a good reaction from the machine 
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2.4 Scope of the problem 

 

 
Facial Express detection remains a challenging task. In machine learning there is so much new 

approaches. In face recognition Convolutional Neural Network were used. But in facial expression 

recognition it is important to find the emotion of that human. This research will help robot to 

understand the human emotion in future. In fact in computational simulations and animations 

where there will be facial expressions it will be also defined. This research aims is to find the 

solution of facial expression detection by dividing the problems into sub problems such as 

classification and specific facial feature. As, this solution will represent in text. If we talk about 

more scope then including facial expression it will be use for human face parts detection and more 

broadly human body parts. So this is another new helpful for the world.Mask Regional 

Convolutional Neural Network (R-CNN) is the new extension for object detection algorithm. This 

work is called Instance Segmentation. In fact Facebook AI are also working on tools and 

techniques of instance segmentation to identify each object from an image. And these techniques 

are improving day by day. In future business industries will also require this kind of tools and 

technologies. 

 

 

 

 
2.5 Challenges 

 
Structured data of face detection was slightly available and it depends on a single person picture. 

Facial Express detection data’s were unstructured. So, collection of data was quite difficult in this 

research. There are some datasets but that are not enough to find enough possible expressions. So 

also need to search and click picture and structure them. Then we train the system with datasets. 

Facial expression detection datasets are not available properly. Human makes lot of expression. 

Every expression defined something new emotion. Different human being has different gestures. 

So train the system with this different sort of data was difficult. And for text representation we also 

process the data’s in many categories. In small images it is quite hard to find the exact expression. 

And if there is so many people in one picture then it was also challenging. 
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CHAPTER 3 

 
Research Methodology 

 

 

 
 

3.1 Introduction 

 

 
In this research methodology section, we are going to discuss about the complete methodology of 

our research work. Every research work has different problems and different and unique solving 

techniques. Methodology part is included with all approaches of applying. Here, we are going to 

going to discuss about the application and using of the model in detail, along with the short 

descriptions of each of the individual parts. In our research work, we used machine learning to train 

the system. Machine learning algorithms are used in the research. We will discuss it also. 

 
For machine learning model we need proper dataset to find an exact result for the system. Before 

using all algorithms, we need to collect the dataset and it should be processed also. 

Every methodology section will be discussed individually in full part. The all sections are followed 

for the completion of the research work. The efficiency and nobility of work increase when there is 

a better explanation of methodology. Graphical view and mathematical equation are used to make 

understand the whole model work easily. And also for further research good methodology 

explanation is needed. 
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Figure 3.1.1 Working process of facial expression detection 

 

3.2 Research Subject and Instrumentation 

 

The name of our thesis topic is “Facial Expression Detection using Machine Learning”. This is one 

of the key research field in Machine Learning. We already discussed the process for facial 

expression detection theoretical process techniques. A machine learning model needs high 

configuredPC and other instrument. 

Dataset 

Data preprocessing 

Data train Sorting data remove unusual data 

Data is sorted according 

The expected outcome? 
No 

Yes 
Parting facial expression 

Trail model 

Apply algorithm 

Compare with train model 

Text represent 

 

Summary 
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Here, we are giving a list of used instruments of this model. 

Hardware and Software: 

 
➢ Intel Core i7 7thGeneration 

➢ 1 TB HDD 

 
➢ Used GPU = Nvidia GTX1660 Super 

 

➢ Cuda Core = 1408 

 

➢ Gpu memory = 6GB 

 

➢ Cuda Compatibilty = 7.5 

 

➢ Ram = 8GB 

➢ Google Colab with 12GB GPU and 350 GB RAM 

Development Tools: 

➢ Windows 10 

➢ Python 3.8.3 

➢ Tensorflow == 2.3.0 Backend Engine 

➢ Matlab 

➢ Pandas 

➢ Numpy 

 

➢ Keras 

 

➢ Visual studio 

 

 

 

3.3 Data collection and Data pre-processing 

For this research purpose we used our own collected datasets. All data sets collected from different 

sides, google images, human faces, facial expressions images. But we faced some complexity with 

collected data’s. So we used some data’s which we collect personally. After collection of data we 

sort them according to various expressions. Then we preprocessed all dataset and produced a clean 
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one model to find result. 
 

 

Figure 3.3.1 Dataset pre-processing 

 
3.3.a Data Collection 

 
All required data are firstly collected from different sources. And also used some google 

images and some data’s are created by us. This dataset will be used by ML to make the model. 

 

 
3.3.b Sort Data 

 
Data which are collected from different sources are mostly unsorted. So we need to sort them 

according to our work purpose first. Otherwise system can't give the result. 

 

 
3.3.c Remove Unusable Data 

 
Data collect 

 

 

 
Sort data 

 

 

 
Remove unusable 

data 

 

 

 
Train data 

Final data 
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When we work with any dataset. maybe we collect it from different sources. But the data we 

collect, all are not usable for our work. So we need to delete them 

3.3.d Train data 

After doing previous work we done our train part. Here we will train dataset to model of our 

system. With this process model will train with the dataset. 

 

3.3.e Final Data 

After completing the previous steps, we will get our expected one. 

 

3.4 Statistical Analysis 

 
1. The total number of data was approximately 

14300. 14300 data have 3 subsections such as facial expression. 

 

2. CNN input size cell was 2304. 

 

3. Neuron layer number was 6 

 

4. Model Learning rate was 0.001 

 

5. Dataset is image file and then convert it in numpy set and save as CSV. 

 

 
3.5 Implementation Requirements 

 

3.5.a. Problem discussion 
 

In the dataset, there are many types of data. All for facial expression detection. But the expressions 

are different. This three types of data will give expected output. But here, expression is same kind 

of data. Because human expression are so many. In fact for a same expression individual human 

does individual act. So we need to classify all according to similarity. 

 

3.5.b. CNN Algorithm 

 
Here we used CNN algorithm for the datasets. Through this datasets we will train all data to the 

system. Thus the system will compare images with the train data. CNN helps to reduce the time for 
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train data. This is one of the classifications algorithm. It is convenient for its high accuracy. 
 

 
 

 

3.5.c. CNN2D 

 
Convolution Neural Network 2D which is perfect model for this facial expression detection. It can 

works with height width. So for facial expression it will compare with image. It is best possible 

solution for facial expression detection. 
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CHAPTER 4 

 

 
Experimental Results and Discussion 

 

4.1 Introduction 

 
Facial Expression Detection is quite Difficult and challenging portion in Machine Learning Sector. 

For lack of Dataset, average and similar type of data makes more complex this problem. We collect 

our data from various sources and quantity is near about fourteen thousand data. After that we 

process and modify our data by our self. Here we use “Jupyter Notebook” as a platform to 

implement our coding part. We use this platform to prepare, train and test data beside we need to 

install some library function also as like: opencv, numpy, sklearn, tqdm, tensonflow==2.3.0, 

python 3.8.3, keras, face recognition, pyppeteer, cmake, and some other library function. Here our 

data is in image format that why we use here keras and tensonflow.We train Data from Main 

Directory which is our Main Image and after train those data we store then into Train Directory 

which is train data. We processed data from all folder and store them in Train Directory, here have 

also specific name of folder. We convert it as a numpy set and save as CSV file. After generated a 

CSV file we try to analysis our dataset whether have any bugs or not. There must need to calculate 

the mean value of height and width because we need to set our train data’s height and width. After 

that we convert our data in machine untestable format which binary (0, 1) Then we make a 

sequential model to implement our idea, and that model in CNN2D (Convolution Neural Network 

2D) which is perfect model for this facial expression detection. Then we compile and save our 

model. Then we calculate our model accuracy and model loss. Here we work on a huge number 

dataset that’s why we get better accuracy and less model loss. We use CNN algorithm which is best 

fast and reduce our train time. Value of the parameter which we used in the implementation 

portion: 
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Batch Size = 10 

Epoch = 10 

Set the CNN input cell size = 2304 

Number of Neuron Layer = 6 

Model Learning rate = 0.001 

Probablity rate is = 0.95-0.98 

 

 

 

 
4.2 Experimental Results: 

 
 

We don’t get full accuracy from machine but we get a standard accuracy which is 98%. We get a 

good result from our model but it’s not good for other values. Here dataset is responsible for this 

problem because some facial expression are quite similar to other. Sometime it’s difficult to 

recognize whether it is disgust or angry, that’s why we couldn’t get the full accuracy. 

 
For train our dataset we calculate our mean value of height and width, which is shown as a graph 

 

 
 

 
Fig 4.2.1: Mean height and width graph 
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By using CNN2D we build a sequential model, which is perfect for our experiment 

 
Fig 4.2.2: Sequential Model 

Our model is train by 100 epoch that time we can reduce our lose 0.020 
 

 

 
At the beginning of train our model the accuracy was low but loss is maximum, but after 

sometimes accuracy level increased and loss level decreased. At the starting moment accuracy was 

20% and loss was 0.4473 after sometimes at mid-point of model accuracy was 905 and loss 0.0469. 

At the ending of the model we get near about 98% accuracy and loss 0.0202 
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We got model accuracy near about 98 %, which is shown in graphical chat: 

 

Fig 4.2.3: Model Accuracy Graph 

 
 

We got a little bit model loss, which is also given below: 

Fig 4.2.4: Model loss Graph 

 

 

Now we give some test data to check our model is properly worked or not. Here we maximum used 

Donal Trump (ex-president of USA) image to test our model. Which is given below: 
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: 
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4.3 Descriptive Analysis 
 

Before making the facial expression detection we tried to work with human images. We consider 

human in an image and try to find his facial expression from his face. Mode gives a good result. 

This model is created to reduce the problem see images too much closely and slowly. Through text 

representation it will easier to see what is in the picture at a glance. 
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CHAPTER 5 

 

Conclusion and Future Work 

 
5.1 Summary of the Study 

 
Our research work is about facial expression detection. In our project we made a model of machine 

learning. Which is helpful for detecting facial expressions and represents through text. we had done 

our work by dividing our works into some parts. Summary of the whole work is in below: 

Steps: 
 

Number 1: Data collection from google 

images, google sites. 

Number 2: Label the collected data 

 
Number 3: Collection ofemotion expressing images. 

 
Number4:Data pre-processing 

 

Number 5: Divide into parts 

 
Number6: Load pre-trained images 

 

Number 7: compare 

 
Number 8: train model 

 

 
Number9: apply algorithm 

 
Number 10: Check the result final result and also the machine response. 
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5.2 Conclusion 

 

 
Thought of our research model is to develop a model for detection of facial expression and 

represent it through text. And make it easier for people. At first, we make the model for face 

expressions detection such as happy,sad,angry and etc and then represent it through text. Our 

dataset is not that large to find every single expressions and emotions of human. But the machine 

provides good result. This is also a limitation of our model. If the image size is too small and so 

many different type of expressions then it can't detect. We are working on only image, videos are 

not applicable here. Finding every expressions and detect each emotion is little bit difficult form 

others. Though our model have some limitations but it can does its work properly. And it creates a 

new scope for future work. 

 

 
5.3 Recommendations 

 
Perfection is all time a work in advancement, our proposed model is just at its beginning stages. 

Gradually, a great deal of works can be possible to it. To improve accuracy, efficiency and 

dependability of the study further collection of data is required. The more data is, the more 

dependable outcomes are. Now, we are working only on still images, but for working on videos 

we will try to build updated model.Some recommendations for this model is given below, 

 
 work with small size images. 

 
 Detection from videos. 

 
 increase the data input for more emotion detection. 

 
 use it onartificial intelligence. 
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5.4 Implication for Furthe Study 
 

This research is about detection of facial expression of human from images. As we are detecting 

facial expressions, the collection of data we have is not sufficient. In future, this model will be 

developed. Any research and thesis work is always e continuous method. Consequently, we will 

developed this model for further related development works. And also for finding proper accuracy 

any model need more and more research. After that any research work can reach to its proper 

solution for specific problems. That's why every research work needs more future study, 

implementation and development. Every research work has some limitations. By solving this 

limitations future research work will grow and give more updated and efficient results from the 

previous work. In our research work, the future work will be detection of also emotions from videos 

and marking human body parts. Such as animation, 3D videos. Update version of this model will 

find more facial expressions and emotions from images and videos also. The model is quite 

complex. We are still dealing with the system and will keep on working on the system furthermore 

for a superior and more accurate system. 
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