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Abstract— Emotion is a complex psychological phenomenon 

and it can be expressed through facial expression. Detecting 

of this facial expression is very important to interact with 

people efficiently. Facial expression detection system is a 

human-computer interaction system to understand human’s 

expression and emotion. In this paper faces and facial parts 

are detected, cropped, feature extracted and finally trained 

individually and as a group. For face detection viola-jones 

algorithms is used and to detect certain part of the face new 

method is introduced. For feature extraction local binary 

patterns, histogram of gradient and Gabor filters are used. 

Finally classification is done with linear support vector 

machines. The implementation is done on Japanese Female 

Facial Expression (JAFFE) Database and Cohn-Kanade 

(CK+) database and the recognition accuracy is compared 

between the different feature extraction techniques.  
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I. INTRODUCTION 

There are different ways of expressing our emotions and 

facial expression is one of them. The basic facial expressions 

in human beings are sadness, happiness, anger, fear, disgust 

and surprise [6]. And generally facial expression detection 

system is a system to recognize these emotions from human 

face by extracting important features from facial parts, 

analyzing these extracted features and classifying it to one of 

these six classes of emotions. 

Facial expression detection is a method by which 

human and computer interact. It identifies expression by 

extracting features, analyzing and classifying facial features. 

It is not an easy task because the input to the system is of wide 

range. The test image can be of poor quality with bad lighting, 

illumination and a lot of other problems. 

Facial expression detection system starts from 

preprocessing. In preprocessing the input image is acquired 

and analyzed for its quality like illumination problem, and 

then since it is facial expression detection, the face has to be 

detected. After face detection is feature extraction, feature 

extraction is a mechanism by which the most important 

features of the face are identified. Once the features are 

extracted, a classifier trains the system based on this features 

and classifies the test images into one of the six facial 

expressions. 

II. RELATED WORKS 

There are three major steps in facial expression detection 

system. Face detection, feature extraction and classification. 

For face detection there are different methods used in the past 

and one of them is viola-jones algorithm [1]. Paul Viola and 

Michael Jones in 2001 developed a method to detect different 

object, face being one of them. Since feature extraction is the 

most important stage in image processing, there are a lot 

researches and algorithms out there. Local binary pattern first 

proposed in 1990 [2] and it works encoding the image by 

comparing it with neighbor pixels. The other feature 

extraction technique is by using Gabor filter, which almost 

related to human visual cortex [3], works by convolving 

Gabor filter with the input face image and it is a very powerful 

feature extraction technique. Histogram of gradients works 

based on the gradient of image and identifying the 

distribution of gradient values and direction. It uses this 

information to form histogram of gradient. There are also 

other different types of feature extraction techniques. 

III. SYSTEM ARCHITECTURE 

In the proposed system architecture, first input face is 

preprocessed then face detection is performed. After face 

detection, from the detected face, face parts like mouth, eye 

and nose are detected and cropped out. For forehead detection 

different method is proposed.  Features are extracted from 

each patches and transformed with principal component 

analysis. Finally these transformed features trained to form 

their own trained classifier. And also features from each patch 

are concatenated to form one big feature vector and trained 

using support vector machines. 

 
Fig. 1: Architecture of the algorithm 

A. Face detection 

Detecting and cropping face from input image, from the 

cropped face detecting region of interest like eye, forehead, 

mouth and nose are implemented. For detection of face viola 

jones algorithm is used. 

 
Fig. 2: Detected parts of face 

But for forehead different method is used. The steps for 

forehead detection are: 
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 First step the top half of the cropped face is selected as a 

patch. 

 In second step Adaptive threshold is used to identify high 

contrast area. 

 The third step is selecting the biggest white blobs from all 

the blobs that is extracted from previous step. 

 The first white blob right top extrema points are selected. 

And finally by using the right top point from earlier stage 

as a coordinate a region (square) is created and the original 

image is cropped based on this region. 

 
Fig. 2: Steps in forehead detection 

B. Feature extraction 

For feature extraction Gabor filter, local binary pattern (LBP) 

and histogram (HOG) of gradient are used. A bank of Gabor 

filter contains 40 filters, which is 8 orientations and 5 scales 

(frequency). For HOG, the images are divided into cells with 

each cell containing 8 pixels by 8 pixels. Then block with four 

cells and an overlap of ½ blocks are used. For uniform LBP, 

cell size of 8 by 8 is used to create histogram. Histogram of 

the LBP values of the input image is used to create the feature 

vector. 

C. Feature transformation 

The length of features is very big in dimension, so reduction 

technique is necessary. Principal component analysis (PCA) 

is used here as a feature reduction method. 

D. Classification 

For classification linear support vector machines (SVM) is 

used. The features from cropped face and each part of the 

faces are trained separately and together to form a trained 

classifier for cropped face and cascade of different 

combination of faces. 

IV. RESULT 

This algorithm is tested on Cohn-Kanade (CK+) database. By 

using support vector machines, the accuracy of cropped faces 

and cascade between eye, nose, mouth and forehead are 

compared with and without PCA. Three different feature 

extractions is also used, therefore the comparison of the 

accuracy is also presented. 

 
Table 1: Recognition accuracy result 

V. CONCLUSION AND FUTURE WORK 

Based on the results, when it comes to detail, example for 

cropped mouth, local binary pattern and Gabor filters works 

better than Histogram of gradient, but for general cropped 

face HOG and local binary pattern seems to work better. 

When features are cascaded from parts of the face, the 

detection accuracy of Gabor filters improved very well and 

this also works for local binary pattern but for HOG it is 

almost the same whether it is cascaded from different parts or 

taken as a whole face. In the future based on the approach that 

is used here, there are areas to work on like automatic system 

that detect which part of the face image is unusable or almost 

has no information. Also since every cropped part of the faces 

is used new better feature detection algorithm that works 

better with details. Further test on different databases from 

different races and real life scenarios can also been done in 

the future. 
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