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Abstract— The human facial expressions play an important 

role in recognizing one’s intention or mood of that respective 

person. Facial expressions are the changes that occur on the 

face based on the internal emotions of the person. This paper 

focuses on using black and white images for the recognition 

of the facial expression and also identify the emotions 

involved in the expression. Here Machine Learning technique 

is used to train the system to understand one’s facial 

expressions which will in turn help it to judge the state of 

mind of the person and provide appropriate user experience. 
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I. INTRODUCTION 

It is well known that a person’s nature can be know from their 

body language, and one of the important parts of this 

language are facial expressions. Expression adds value to 

conversations in a way word cannot. In fact, sometimes 

expressions alone are sufficient to convey information. With 

technology becoming an essential part of one’s life, everyone 

is spending a growing number of hours with it. There arises a 

need for technology to be more responsive and adjust or 

change itself to suite the users changing needs. One step in 

this direction is enabling the machines to understand one’s 

facial expressions which will in turn help it to judge the state 

of mind of the person and provide appropriate user 

experience. 

 A person can teach machines to learn to recognize 

the expressions of a human being by showing different 

pictures of various people and by showing different 

expressions. Expressions could be angry, sad, and happy and 

so on. This paper mainly focuses on developing a system 

which detects the face and recognizes the expressions 

accordingly. Fig 1 shows the basic structure of recognizing 

the expressions. 

 
Fig. 1: Basic Structure of Facial Recognition System 

II. PROPOSED APPROACH 

In this work the FER2013 dataset consisting of 32298 images 

is used. The dataset consists of 7 different classes of 

emotions. 

 Of the total images, 12.9% of them are Angry, 1.5% 

images are of Disgust, 14.4% images show Fear, 25.3% 

images are Happy faces, 17.2% of images are of Sad faces, 

11.3% of images show Surprise, and 17.4% of images are of 

Neutral kind. 

 The data is in csv format with the above 2 columns. 

Each image is a 48 x 48 sizes and grayscale, so the colour 

channel is 1. 28709 images are used for training and 3589 

images are used for testing. After that values are normalized 

by dividing it with 255 to get values between 0 and 1. 

 In this work Keras [7] has been used for the further 

process of recognition. 

 With the Keras framework, the neural network used 

in this work is CNN (Convolution Neural Network). It is one 

of the main networks which helps in recognizing the images 

and classification of them and getting better efficiency. 

III. IMPLEMENTATION OF CNN IN PROPOSED WORK 

This model consists of convolution layer followed by max 

pool layer. After that it is then add a flatten layer and finally 

a dense layer to obtain SoftMax output [1, 2]. Of the many 

activation functions available the Rectified linear Activation 

unit or ReLU activation is the most widely used activation 

functions. It is better than the Sigmoid and Tanh activations 

as these can cause the neural network model to get stuck at a 

point and take a long time to complete. 

 It has observed that, proposed approach has run all 

the models on only one epoch for testing purposes. Accuracy 

tends to improve on increasing the number of epochs. Table 

1 shows the Max Pooling. Max pooling is used as it helps in 

speeding up the training process without affecting the 

predictions [5]. It is also a verified and recommended option 

model = Sequential () 

model.add (Conv2D (64, kernel_size= (3,3), activation = 

'relu', 

input_shape = input_shape)) 

model.add (MaxPooling2D (pool_size= (2,2))) 

model.add (Conv2D (64, (3, 3), activation = 'relu')) 

model.add (MaxPooling2D (pool_size= (2,2))) 

model.add (Flatten ()) 

model.add (Dense (256, activation='relu')) 

model.add (Dropout (0.5)) 

model.add (Dense (num_classes, activation='SoftMax')) 

Table 1: Snippet of the Code Showing Speeding up the 

Training Process without Affecting the Predictions 

Code: Time: 16 s 162ms/step 

Train loss: 1.6362089985419916 

Train accuracy: 37.493468947072 

Test loss: 1.636460276425931 

Test accuracy: 37.80997492420736 

 It is been observed that by speeding the training 

process accuracy is obtained is more, which is better than 

random guessing which gives 14.28%. But when testing on a 

new image it is observed that the model gives high values to 

multiple dissimilar emotions. Figure 1 shows the values 

obtained for dissimilar emotions. 
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Image 1: Picture [8] used for Testing Models 

Fig. 1: Graph Showing the Efficiency of Different Emotions 

 The incorrect emotion is predicted. So clearly the 

model is not performing well, it been observed that more 

layers are added to the existing model. 

 After the convolution and max pool layer, model 

adds another convolution and max pool layer. Table 2 shows 

the addition.  Then after the flatten layer added an additional 

dense layer. 

 
model = Sequential () 

model.add (Conv2D (64, kernel_size= (3,3), activation = 

'relu', 

input_shape = input_shape)) 

model.add (MaxPooling2D (pool_size= (2,2))) 

model.add (Conv2D (64, (3, 3), activation = 'relu')) 

model.add (MaxPooling2D (pool_size= (2,2))) 

model.add (Flatten ()) 

model.add (Dense (256, activation='relu')) 

model.add (Dense (num_classes, activation='SoftMax')) 

Table 2: Snippet code showing addition of convolution and 

max pool layer 

CODE: 

Time: 293s 3s/step 

We see it takes a long time to train 

Train loss: 1.6210380970545208 

Train accuracy: 36.72367550250758 

Test loss: 1.6281585409369566 

Test accuracy: 36.16606297060187 

 Although the accuracy has reduced, there is 

improvement in prediction. For the same snippet code above, 

results are shown in figure 2. 

 Although many emotions are given weightage, the 

correct emotion happy is detected. 

 
Fig. 2: Graph showing the analysis after adding Convolution 

and Max Pool Layer 

 Then the proposed model adds a dropout layer just 

before the last dense (SoftMax layer), to control over fitting. 

Table 3 shows the snippet code of the same. 

model = Sequential () 

model.add (Conv2D (64, kernel_size= (3,3), activation = 

'relu', 

input_shape = input_shape)) 

model.add (MaxPooling2D (pool_size= (2,2))) 

model.add (Conv2D (64, (3, 3), activation = 'relu')) 

model.add (MaxPooling2D (pool_size= (2,2))) 

model.add (Flatten ()) 

model.add (Dense (256, activation='relu')) 

model.add (Dropout (0.5)) 

model.add (Dense (num_classes, activation='SoftMax')) 

Table 3: Snippet code for showing the addition of dropout 

layer 

CODE: 

Time: 305s 3s/step 

Train loss: 1.8148607900014861 

Train accuracy: 25.13149186666202 

Test loss: 1.816049709662849 

Test accuracy: 24.937308442878273 

 It is observed that accuracy is lesser than the 

previous models. The prediction for the same image is shown 

below in figure 3. 

 
Fig. 3: Graph Showing the Analysis after Adding Drop Out 

Layer 

 It is been observed that the prediction is correct and 

the model is much more confident. To further improve the 

accuracy, it has been added a greater number of layers to the 

existing model.  In a CPU this will take a very long time to 

train, so we use transfer learning to reduce time. 
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IV. IMAGE NET & VGG 16 MODEL 

The ImageNet database is a large collection of labelled 

images of various classes that is widely used for image and 

object recognition in machine and deep learning models [3, 

4]. VGG16 [6] is a convolutional neural network architecture. 

 This model takes an RGB image or three channel 

images as the input and predicts the name or class (category) 

of the object or objects in the image. 

 

V. KERAS & VGG 16 MODEL 

The model is modified to fit our data by removing the last 

SoftMax layer and replacing it with the following code, to 

capture the various classes of emotions. Table 4 shows the 

same. 

model = Sequential () 

model.add (Conv2D (64, kernel_size= (3,3), 

activation = 'relu', input_shape = input_shape)) 

model.add (MaxPooling2D (pool_size= (2,2))) 

x = model 

x = InceptionV3_base_model. output 

x = GlobalAveragePooling2D () (x) 

x = Dense (2, activation='relu’) (x) 

Predictions = Dense (num_classes, activation = 'SoftMax’) 

(x) 

Table 4: Snippet code showing the addition of dense layer 

 After adding convolution and max pool layer 

accuracy and predictions of different emotions was observed. 

Later it is observed that Global Average Pooling and dense 

layer is been added. Later it stores the Soft Max dense layer 

to predictions and run the model. 

Train loss: 1.8725768904554927 

Train accuracy: 22.1080497405514 

Test loss: 1.8799232137870843 

Test accuracy: 21.872387852184485 

Time: 151s 2s/step 

Time: 151s 2s/step 

 Now the time is reduced and the model is faster. 

Accuracy is further reduced. This is can be because of the fact 

that the layers of VGG16 [6] were trained to recognize 

different objects while model dataset consist of only faces. 

So, it is been observed that work needs to use a model that 

was trained on images of peoples face to get better 

performance. 

VI. CONCLUSION 

This paper focuses on the work for recognizing the facial 

expression using Convolution neural Network by adding 

number of layers one above the other. It is observed that by 

adding layers and by reducing time model will be faster but 

accuracy what will be obtained is lesser comparatively. This 

can be due to the fact that the layers of VGG16 were trained 

to recognize different objects while model dataset consist of 

only faces. So, it is been observed that work needs to use a 

model that was trained on images of peoples face to get better 

performance. 
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