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Abstract—Emotion recognition is a significant component for 

efficient person to computer interaction. It plays an acute role in 

communication, permitting people to express oneself beyond the 

verbal field. Evolution of emotions from eye expression involves 

the detection and categorization of various human emotions or 

state of mind. For instance, in security and surveillance, they can 

guess the criminal behavior by analyzing the images of their faces 

from the frames of the video sequence. The main aim of this work 

is to detect eye emotion of images with various head poses to 

achieve high accuracy with less complexity. In the existing 

method, principle component analysis (PCA) feature is extracted 

and fuzzy clustering technique is used for classification purpose. 

The accuracy is very low in existing emotion recognition. To 

overcome this problem, a new emotion recognition technique is 

introduced in the proposed method. Initially, the viola & jones 

algorithm is used to detect the face and eye of human images. 

After that Gabor filter and local binary pattern (LBP) features 

are detected to find an eye emotion. Finally, support vector 

machine (SVM) classifier is used to classify the eye emotion with 

different head poses. The proposed eye emotion detection with 

different head poses method offers high accuracy and low 

complexity than the all other state of art techniques. Also the eye 

emotion detection results are given as audio output to hear the 

blind people. 
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I. INTRODUCTION 
 

Eyes are the primary mind index to detect other members, 

to identify their personality, to interpret what has been said, 

and to understand someone’s emotional state and intentions on 

the basis of the shown facial expression. Eyes are the essential 

process for the face related application like face recognition, 

age estimation, iris recognition, pose invariant estimation, the 

localization of the eyes plays a valid step for the shape 

normalization. Detecting the emotions from the facial image 

depends upon the individual’s internal emotion state and their 

intensions. The eye detection from the facial image can be use 

full for detecting the true emotion of an individual if they try 

to conceal it can be done by using many classifiers like Naïve 

Bayes classifier, filter classifier etc. Eye detection also

refers to the psychological process of enhancing the multiple 

feature of the detected image to exhibit one’s emotion. Face 

detection algorithms have been done in variety of ways in 

recent few years but for different head poses the face or eye 

detection algorithms does not works accurately. 

Mood are a normal part of most person’s emotional lives, 

as long as such fluctuations are not severe, frequent, or 

interfere with that individual’s daily and social life functions. 

If they do, a psychiatric disorder such as major depression 

disorder might be present. Major depression is a mood 

disorder that may last for weeks, months, even years, vary in 

severity, and is associated with distress and disability that 

impair an individual’s ability to function in daily life. The 

World Health Organization (WHO) lists depression as the 

fourth most significant cause of disability worldwide and 

predicts it to be the leading cause in 2020. Moreover, in a 

recent report, the WHO estimated that 350 million people 

worldwide are affected by depression. The suicide risk is more 

than 30 times higher among depressed than in the general 

population. 

Treatment of mental disorders is effective in many cases, 

but misdiagnosing depressed patients is a common barrier. 

Although clinical depression is one of the most common 

mental disorders, it is often difficult to diagnose, because it 

manifests itself in different ways and because clinical opinion 

and self-assessment are currently the only means of diagnosis, 

risking a range of subjective biases. According to the WHO 

Global Burden of Disease report, the barriers to effective 

diagnosis of depression include a lack of resources and trained 

health care providers. 
Moreover, evaluations by clinicians vary depending on 

their expertise and the diagnostic methods used (e.g. 

Diagnostic and Statistical Manual of Mental Disorders (DSM-

IV)). Depression has no dedicated laboratory tests and hence, 

there is currently no objective method to diagnose depression. 

We believe that recent developments in affective sensing 

technology will potentially enable an objective assessment. 

While automatic affective state recognition has been an active 
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research area in the past decade, methods for mood disorder 

detection, such as depression, are still in their infancy. Our 

ultimate goal is to develop an objective multimodal affective 

sensing system that supports clinicians during the diagnosis 

and monitoring of clinical depression. In the long term, such a 

system may also become a very useful tool for remote 

depression monitoring to be used for doctor-patient 

communication in the context of e-health infrastructure. 

Clinical assessment of patients with depression relies 

heavily on two domains – the clinical history (i.e. history of 

presenting symptoms, prior episodes, family history etc.) and 

the mental state examination (appearance, speech, movement, 

and reported mood etc., i.e. the assessment of affect). The 

latter is the focus here. In particular, we investigate the 

analysis of audio-visual data acquired during a clinical 

interview with people meeting criteria for depression for 

features that would generally be assessed for the classic 

mental state examination. Nevertheless, this is not to imply 

that this investigation of behavioural analysis could replace the 

mental status examination. 

The main aim of the proposed system is to detect the eye 

candidates from the facial images at various head pose. To 

study about the role of the eye region in the sense of micro 

expression.  

After detecting the eye candidate it tries to exhibits the 

emotions of the candidates through their facial aspects. It helps 

to reveal one’s true emotions when someone tries to conceal. 

Many of the algorithms were used to enhance the eye from the 

detected face but in the proposed system it tries to give more 

accuracy than the existing method. 
 

II. LITERATURE SURVEY 
 

Research over the detection of faces and eyes has been 

done by many methods within the few decades. Eye and face 

detection through different head poses has been attracted 

toward the research over last few years. 

Detection of the input image follows several disciplines 

such as image processing, machine learning approach, pattern 

recognition, computer vision and neural networks. Recent 

research finds the main problem of detecting the emotions 

through the eyes. As the eyes are the salient features of the 

human face in which it express the true inner emotions in non-

verbal communication. The recent approaches for detecting 

the micro expressions through different head poses from the 

eye region techniques are discussed below from different 

reference papers. 

Xiaodong Duan, Qiguo Dai, Xinhan Wang, Yuangang 

Wang and Zhichao Hua [1] Recognizing spontaneous micro-

expression from eye region[1]. In this paper it presents a 

framework to recognize the micro expression within the eye 

region, namely eye ME. The LBP-TOP features are extracted 

from the eye region, and different classifiers are trained to 

recognize the expressions. The proposed Eye ME framework 

performs better than the methods using the whole face and 

mouth region when identifying happy and disgust expression. 

Elsevier B.V (2016) 

B. Efraty, M. Papadakis, A. Profitt, S. Shah and I.A. 

Kakadiaris [2]. Pose Invariant Facial Component-Landmark 

Detection [2]. In this paper it contributes a method for robust 

component landmark detection that works accurately for all 

poses varying from side to frontal view to achieve the robust 

detection for extreme poses, they uses a set of independent 

pose and landmark specific detectors. The failure rate the 

method is lower than that of commercially available software. 

IEEE international conference on image processing (2011). 

Park Kwang Yong Shin, Yeong Gon Kim and Kang 

Ryoung Park[3]. Enhanced Iris Recognition Method Based On 

Multi-Unit Iris Image [3]. This paper presents a novel iris 

recognition method based on multi-unit iris images. In order to 

detect both eyes, they use Adaboost and a RED based on iris 

shape feature and integral imaging. The proposed system 

enhances the performance of iris recognition in comparison 

with the existing methods. The recognition accuracy is 

enhanced by the score fusion of the left and right irises. SPIE 

under a creative common attribution 3.0 unported licences 

(vol.52/4, 2013). 

Divya Bhatnaga, Drashti Pathak, Garima Saini, Amit 

Kumar and Gautam Vijay Singh[4]. A Review Analysis of 

Facial Micro Expression [4]. This paper presents the various 

technique used for micro expression recognition. To detect the 

expressions a high speed camera with a frame rate of 100fps 

or higher is required. Main objective was to introduce recent 

methodologies adapted for facial micro expression 

recognition. Final descriptor vector grows high which makes 

more time to extract and to train using a given classifier thus it 

gives a less real time recognition. International Journal of 

Computer Applications (0975 – 8887, 2016). 

S L Happy and Aurobinda Routray [5]. Automatic Facial 

Expression Recognition Using Features of Salient Facial 

Patches [5]. This paper proposes a framework for expression 

recognition by the appearance features of selected facial 

patches. A rapid learning which makes the facial land mark 

detection techniques that has been proposed which achieves a 

similar performances as that of other state-of –art landmark 

detection methods yet requires significantly less execution 

time. IEEE Transaction on affective computing (vol.6, no.1, 

January-March 2015). 

Yujin Jung, Dongik Kim, and Jaihie Kim. Eye Detection 

For Eyeglass Wearers In Iris Recognition [6]. In this paper it 

proposes an eye detection method which is robust for eye 

images of eyeglass wearers is presented. For eye validation 

3*3 masks is employed to detect a pupil from eye candidates. 

It shows that the eye detection rate is higher when a 2*3 mask 

is employed than when a 3*3 mask is employed in the eye 

candidate detection for eyeglass wearers. IEEE ISCE (2014). 

Yash Arya, Prathamesh Shinde, Sneha Chandwani, 

Naveena Chandwani and M. Mani Roja. Facial Expression 

Recognition This paper deals with the Macro expression i.e. 

the expression that we see in our daily interactions. Since they 

are not suppressed, they last longer. Transform and Euclidean 

distance algorithm is used here which shows better efficiency 

for detecting the expression of the face than the other 

algorithm. The aim of this paper is to develop a system that 

will help us recognize macro expressions in humans. IJETAE 

(vol.4, issue: 5, 2014) [7]. 

Prof.N.A.Nemade and K.M.Attarde. Performance 

Evaluation of Iris Recognition System Using Fuzzy System. 

IJARCSSE (vol: 3, issue: 9, 2013) [8].This paper presents a 

biometric system which provides fasts recognition of an 

individual based on some source of unique feature or 

characteristics possessed by the individual. Biometric template 

provides a unique, efficient and highly discriminating 

representation of the feature. 
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Pengfei Cai and Chongke Wang, An eyelid detection 

algorithm for the iris recognition, International Journal of 

Security and Its Applications (2015)[9]. In this paper an eyelid 

detection algorithm for the iris recognition is proposed. It is 

used to reduce the influence of the eyelid for the iris 

recognition rate. This is to increase the rate of recognition of 

the iris image. 

Fernando Alonso-Fernandez, Reuben A. Farrugia and 

Josef Bigun, Eigen Patch Iris Super Resolution for Iris 

Recognition Improvement, Signal Processing Conference 

(2015, 23rd European) [10]. Paper proposes a super resolution 

technique to enhance the iris images based on principal 

component analysis. Here it also presents a method for feature 

extraction from an iris image based on the concept of textural 

edginess. For the authentication purpose they have used two 

textural features namely: Modified version of grey level, Auto 

correlation. 

III. PROPOSED METHOD 
 
A. Measurement of eye characteristics 
 

It uses intuitive visual characteristics, such as shape, the 

difference in intensity between the iris and the neighbor 

regions, or reflections of the eye in infrared images, as 

templates for detection. The advantage of the method is being 

simple and fast in implementation because they use intuitive 

algorithms for the detection of the eye region from the facial 

image. 
 
B.  Learning a statistical appearance model 

 

It uses a statistical model of a systematic appearance 

feature from eye patch images as template for detecting eyes. 

The statistical appearance model can use eye information, 

which may be removed or may not be measurable by the 

intuitive algorithms. This method struggle to detect the 

position of the eyes in the cases involving variations in head 

poses because these methods use 2D features and do not 

consider 3D information. To overcome this viola and jones 

algorithm has been introduced. 
 
C.  Viola and Jones Algorithm 
 

Viola and Jones proposed an object detection framework 

that uses Haar-like features, integral image with an AdaBoost 

classifier. This algorithm yielded both a high detection rate 

and a high frame rate by combining Haar-like features and an 

integral image. It further improved the eye detection 

performance of Viola and Jones' method by selecting 

appropriate Haar-like features for eye detection to get an 

appropriate detection of the eye region so that by using the 

classifiers we can have a technique of detecting the emotions 

of a group people. 

  
 Robust Real Time Face detection

 
Face detection procedure classifies images based on the 

value of simple features. There are various target for using 

features rather than the pixels directly. The most sophisticated 

reason is that each can act to encode ad-hoc domain 

knowledge that is difficult to learn using a finite quantity of 

training data. For this time there is also a second critical 

motivation for features: the feature-based system operates 

much faster than a pixel-based system. The features used are 

reminiscent of Haar basis functions. More specifically, we use 

three kinds of features. The value of a two-rectangle feature is 

the difference between the sums of the pixels within two 

rectangular regions. The regions have the same size and shape 

and are horizontally or vertically adjacent. A three-rectangle 

feature computes the sum within two outside rectangles 

subtracted from the sum in a centre rectangle. Finally a four-

rectangle feature computes the difference between diagonal 

pairs of rectangles. Given that base resolution of the detector 

is 24 × 24. 

 

D. Feature extraction and classification 

 

In this the features are extracted and classified from the facial 

region so as to analyze the various micro expressions flowing 

on through their disputes. Image filters are used to apply either 

on the whole face or from specific region surrounding the 

mouth or from the eye. Principal component analyses (PCA), 

Local binary pattern (LBP) are the methods used for extracting 

the feature from the eye or from the facial region. The 

expression can be recognized distinctly from the facial image 

by using the above required methods. 

 Gabor Filter


The Gabor filter gives the noiseless image as output. It also 

called as band pass filter resizing then the image size also 

get increase then output image should be cleared. Even 

though the input image may be coloured image it converts 

for gray scale image. At image resizing the value should be 

converted into double value then further process will 

occur. The convolution of final Gabor output is y (t). 


 Support Vector Machine(SVM)
 

Based on A.Hadid experiments using LBP for face 

detection, a Support Vector Machines (SVM) classifier is 

selected in order to train and detect frontal faces. This 

classifier is selected due to its well standing in statistical 

theory and since it has been successfully applied to 

various detection tasks in computer vision. SVM is a 

learning technique developed by V.Vapnik and his team 

(AT and T Bell Labs). It is a set of related supervised 

learning methods used for classification and regression 

and it belongs to the family of generalized linear 

classifiers. SVM can be seen as a way of training 

polynomial, neural networks or radial basis functions. 

While most of the techniques used to train this kind of 

classifiers are based on the idea of minimizing the training 

error, usually called empirical risk, SVM operates on 

another principle called structural risk minimization, 

which minimizes an upper bound of the generalization 

error.  
Empirical risk is defined as the measured mean error rate 

on training, namely the training error and structural risk 

minimization is an inductive principle intended to find the 

best model as a trade-off between lowest complexity in 

terms of order and the quality of fitting the training. 

Figure1 shows a special property of SVM is that it 

simultaneously minimizes the empirical classification error 

and maximizes the geometric margin. Therefore, it is also 

known as maximum margin classifiers. Enhancing the data 

as two sets of vectors in an n-dimensional space, a SVM 
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will construct a separating hyper plane in that space 

maximizing the margin between the two data sets. Training 

a SVM consists of finding the optimal hyper plane, that is, 

the one with the maximum distance from the nearest 

training patterns, called support vectors.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1: Block diagram of proposed eye emotion detection for phase1 

 

 Local Binary Pattern (LBP) 
 

Local Binary Patterns application to face detection is 

considered, as the facial representation in a face detection 

system. In order to improve algorithm efficiency and speed, 

two stages face detection scheme will be introduced in this 

section. A first coarse stage to preselect face candidates and a 

second fine stage to finally determinate the faceness of the 

input image. It is a feature extraction method used for owing 

its light invariant property and low computational complexity. 

It has an advantage of the recognizing the expression with 

high data rate and with low cost. 

 

Introduces the generic face detection scheme proposed for this 

research project, including: - Training stage (top box): faces 

and non-faces training samples are introduce in the system, 

and feature vectors for 1st coarse and 2nd fine stages are 

calculated in parallel and later concatenated in a unique 

Enhanced Features Vector of 203-bin to describe each face 

and non-face image sample. 

     Then, all these results will be used to generate a mean 

value model for each class. Test stage (bottom box): for each 

new test image, skin segmentation pre-processing is firstly 

applied to improve face detection efficiency. Then the result 

will feed 1st coarse classification stage and only face 

candidates will go through 2nd fine classification stage. As it 

will be explained later in more detail, instead of using NxN 

pixel values (image size) to describe an image, this new facial 

representation is proposed to achieve: 

 

1. Dimensionality reduction: only 203 values needed and 

it is more efficient for low resolution. 

 

2. Efficiency in the representation of the face towards 

different challenges like illumination. 

 

 

 Coarse Stage Features Extraction

 
The first step checks if the input image appearance can be 

a face candidate (LBP is extracted from the whole image 

obtaining a 59-bin labels histogram to have an accurate 

description of the global image). 
 

 Fine Stage Features Extraction 
Only positive results from previous step will be evaluated 

by means of a fine second stage that checks the spatial 

distribution of texture descriptors. In this case, LBP 

operator is applied to the whole 16x16 pixel image and a 

14x14 result image is obtained. Then the resulting image 

is divided in 3x3 blocks of size 6x6 pixels with 2 pixels 

overlapping, as shown in Figure 4, where the grey block 

represents the first 6x6 pixel block and the green lines 

indicate the rest of overlapped blocks (2 pixels overlap).  
 It is a feature extraction method used for owing its light 

invariant property and low computational complexity. It 

has an advantage of the recognizing the expression with 

high data rate and with low cost. Figure 2 shows the block 

diagram of the phase two emotion detection through the 

eye region.


 

 
 
 
 
 
 

Figure 2: Block diagram of proposed eye emotion detection for phase2 

 
IV. COMPARISON TABLE 

 
The below Table 1 compares the two methods that shows the 

performance of the detected input image with high quality and 

with high detection accuracy After the text edit has been 

completed, the paper is ready for the template. 
 

Table 1: Performance Analysis of the two methods PCA & LBP  
 
 
 
 
 
 
 
 

 

V. RESULTS 
 

 Face Localization and Feature Extraction 

Images with different head poses were captured with 

Kindest. The right image is captured by RGB camera 

with noise from background. The original bounding cube 

was initialized with limited depth from 0.2 meters to 

1.0.meters. Figure 3 a) shows the original image of 

emotion detection, b) shows the face localization of the 

input image. The clean color texture image with 3D 

information is shown in the left image. The pixel 

includes only the RGB color. The extracted feature 

points are displayed in it, too. The results are robust even 

when the head turns left, up or down. Figure 4 shows the 

eye localization of the image for the emotion detection.
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Figure 3: a) Original input image1 for eye emotion detection, b) Face 

localization of image1 for eye emotion detection 












Figure 4: Eye localization of image1 for eye emotion detection 



 Accuracy Analysis
The real value of head pose can be approximated as the 

rotation angle measured by a compass. In this phase, a 3D 

electronic compass DCM260B was used to detect head 

rotation angle. It has sensitivity up to 0.010 and a full-scale 

range of +900. When fixed on head, the compass can transmit 

the head rotation angle around X-, Y-and Z- Axes to computer 

as real value. By comparing the estimated value with real 

value, the head pose performance can be measured by their 

real-time angle output. Shows the real-time head pose angle in 

Z-Axis measured by the system and the compass respectively. 

It indicates that the effective measuring range by this system is 

from +200 to +200. The RMSE is 1.67. This experiment 

demonstrates that the pose evaluation can precisely detect the 

head rotation angle. Figure 5 shows the LBP feature of output 

image for emotion detection. 




















Figure 5: LBP feature output of image1 for eye emotion detection 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 6: ROC curve and mirror ROC curve output of proposed eye emotion 

detection to find the accuracy for image1 
 

Figure 6 shows the receiver operating characteristic curve of 

proposed emotion detection. It is a plot of the true positive rate 

against the false positive rate for the different possible cut 

points of a diagnostic test. 
 

VI. CONCLUSION 
 
In this work, we have discussed different techniques used for 

finding various Emotions of different images. The techniques 

used in this work detect human facial expressions and 

recognize them on the basis of accuracy and computational 

time of eye with different head poses. The success of 

implementation depends on pre-processing stage on the 

images because of illumination and feature extraction. This 

work not only detect the face of the human being it also 

extract the parts of face like right eye, left eye then viola jones 

algorithm will reduce the complexity. Then eye parts should 

be specified with different colours. In the existing PCA feature 

with fuzz y clustering is used to find the emotion of eye. The 

contribution is a new technique for computing a rich set of 

image features using Gabor filter and LBP. Finally, the SVM 

Classification is carried out to find the emotion of input 

images based on eye emotion with different head poses. Five 

emotions are classified such as anger, disgust, happy, neutral 

and sad for various images. After that calculate the accuracy 

and complexity of both existing and proposed methods. From 

the comparison results, the proposed eye emotion detection 

offers high accuracy and low complexity than the all other 

existing methods. 
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