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PROJECT OBJECTIVE.





We know that emotions play a major role in a Human life. At different kind of moments or time Human face reflects that how he/she feels or in which mood he/she is. Humans are capable of producing thousands of facial actions during communication that vary in complexity, intensity, and meaning. Emotion or intention is often communicated by subtle changes in one or several discrete features.  We will use this system which will be able to capture human emotions by reading or comparing facial expressions. Algorithm automatically extracts features and their motion information, discriminate subtly different facial expressions, and estimate expression intensity. In this project we are going to develop a system which is capable for achieving human emotion. Our system depends upon human face as we know face also reflects the human brain activities or emotions. In this project we will also try to use neural network for better results by using an existing system.

Therefore, our project objective is to develop a hybrid system which will detect the human emotion like happy, sad, disgust, angry, surprise, fear using edge detection technique with respect to neutral image.
















METHODOLOGY

This system describes the facial emotion detection using edge detection and morphological operation based on eye, mouth and eyebrow. Each of the input image have some features like face, mouth eye and eyebrow, our system will detect such kind of facial features mention above. Now firstly system will detect the face using Viola-Jones algorithm then it will detect the facial features like eye, mouth and eyebrow then we will crop that portion from the original input image.Now morphological operation is perform on extracted facial features (face, mouth, eye and eyebrow) morphological operation like open, erosion, dilution and close are perform on facial features then noise removal technique is used to remove the unwanted noise from the facial features, now edge detection is perform on that image using edge detection it will detect the image boundary of the facial features there are many types of edge detection like sobel, canny and prewitt  etc are used to detect the edge of an image in our system we used all the types to get the best result. Now using boundary value algorithm we crop the exact boundary of an facial features then we calculate the box ratio of all the facial features which help to determine emotion of an image. All the emotion are detect with respect to the neutral image, there are six universal emotions these are happiness, sadness, anger, surprise, disgust and fear  our system will detect this emotion with respect to the neutral image. Shown in figure 1.0.
Neutral Expressions
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(a) Sad	(b) Surprise  (c) Happy      (d) Disgust       (e) Fear      (f) Angry
 For conducting execution of the work JAFFE database is used.
                                                     Figure 1.0
WORK DESCRIPTION
· FACE REGION

Using this system our objective is to develop a hybrid model for detection of the human emotion to do that our first work is to detect the human face using Viola-Jones Algorithm this algorithm has four stages are follows.
1. Haar Feature Selection
2. Creating an Integral Image
3. Adaboost Training
4. Cascading Classifiers

Using this different stages Viola-Jones Algorithm differentiate face and non-face image. Firstly we take a gray-scale image as an input then we apply Viola-Jones Algorithm it will detect the human face after detection we cropped the face portion from the original image and take that portion into an array. The detection shown in the figure 1.1
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· LIP REGION

Now lip area is detected using Viola-Jones cascading object detector after detection lip portion is extracted from the detected face after that lip portion is converted into a binary image format then morphological operation is applied on extracted lip portion like hole filling operation, open, dilution, erosion and close are morphological operation performs on lip portion, lip area may or may not contain noise to remove noise we used noise removal technique to remove the noise from the lip portion after removing the noise now we used edge detection it will detect the edge of the lip portion here in this system we use three edge detection technique sobel, canny and prewitt  but for lip portion we use sobel edge detector.
After edge detection we applied boundary value algorithm on binary image it will trace the all the boundary value of lip region shown in figure 1.2 then using that boundary value we determine the ratio of the lip region these ratio are responsible for the detection of the different kind of human emotion.

 (
Figure 1.2
)(Lip area ratio= width of the lip portion /height of the lip portion) 
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· EYE PAIR REGION

After lip portion now eye pair also detected in same manner using Viola-Jones cascading object detector algorithm, then eye region is extracted from the face region then extracted eye region firstly converted into a binary image format then morphological operation is performed on the binary image like hole filling operation, open, dilution, erosion and close are morphological operation applied on eye portion after that we applied noise removal technique to remove the noise from the eye region. After that sobel edge detection is perform on eye region to get the exact edge of the eye region then we divide eye region into two part left eye and right eye region (shown in figure 1.3) after that we applied boundary value algorithm to determine the boundary value of both pair of eye now using that boundary value we will calculate the ratio of the eye pair region. Using that ratio we will determine the emotion based on eye pair.
(Eye portion ratio= width of the eye portion/height of the eye portion)
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· EYE BROW REGION

After eye region now we will extract the eye brow region, here for eye brow region we use a loop to extract it from the detected face after that eye brow portion is converted into a binary image format then morphological operation is applied on extracted eye brow portion like hole filling operation, open, dilution, erosion and close are morphological operation performs on eye brow portion, eye brow area may or may not contain noise to remove noise we used noise removal technique to remove the noise from the eye brow portion after removing the noise now we used edge detection it will detect the edge of the eye brow portion using sobel edge detector it will detect the edge.
After edge detection we divide the eye brow into two part left eye brow region and right eye brow region then we applied boundary value algorithm on binary image it will trace the all the boundary value of both the eye brow region shown in figure 1.4 then using that boundary value we determine the ratio of the eye brow region these ratio are responsible for the determination of the different kind of human emotion.
 (Eyebrow portion ratio= width of the eyebrow portion /height of the eyebrow portion)
 (
Figure 1.4
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· DETECTION OF EMOTION
After extract all the face features we calculate all the ratio of the facial expression then we perform AND operation on facial features using different set of range of ratio of facial features system will determine emotion with the help of range of ratio.
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IMPLEMENTATION

Algorithm
· Detection of human face

1. Input a gray scale image
2.  Resize the image
3. Face Detection is performed using Viola Jones Cascading Object Detector

[image: ]


4. Extract the detected part from the orginal image and store in a variable

[image: ]

LIPS DETECTION

5. The lip area is detected with respect to a threshold value.

[image: ]  [image: ]

6. The detected lip area is then converted into binary image format.

[image: ]

7.  Morphological operations are performed on the binary image
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8.  Noise removal technique is then applied to the binary image, to remove any noise present in      the image.

[image: ]

9. Edge detection technique is applied and the boundary region of the image is obtained
				
				[image: ]

10.  The ratio of the width and height of the lip region is calculated.

EYE PAIR DETECTION

 11. The Eye Detection is performed on the face image which was extracted from the input                            image
12. The eye region is detected.

[image: ]
13. The image intensity value is then adjusted.

[image: ]

14. The detected eye area is then converted into binary image format.

[image: ]

15. Morphological operations are performed on the binary image.
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16. Noise removal technique is applied.

[image: ] [image: ]

17. Edge detection technique is applied and the boundary region of the image is obtained.

[image: ]

18. The eye region is divided into two parts-left and right.
[image: ] [image: ]
19. The eccentricity of the eyes is to be found out.
20.  Based on the eccentricity of the eyes and the obtained box ratio of the    lips, image detection is performed.

EYE BROW CROPPING

21. The eye brow region is cropped from the face detected image using loop
[image: ]
22. The cropped eye brow region area is then converted into a binary image format.
[image: ]

23. The morphological operation and noise removal technique is performed on the binary image.
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24. The edge detection technique is applied and the boundary region of the image is obtained.

[image: ]

25. The eye brow region is divided into two parts, left and right eye.
[image: ]

26. The ratio of the width and height of the eye brow region is calculated.
27. Based on the ratio of eye brow and mouth, and eccentricity of the eyes it will detect the human emotion.














ALGORITHM FOR FINDING BOUNDARY VALUE
Step-1 Initialize
             count<-0
              xmax<-0,xmin<-0
              ymax<-0,ymin<-0
Step-2 Store the size of the image in two dimension array which consist of row denoted by m and column denoted by n
Step-3  
              for i<-1 to m
                  for j<-1 to n
                        if (i,j)>0
                          if count = 0
                           xmin<-i;
                           ymin<-j;
                           ymax<-j;
                        count<-count+1;
              else
                xmax<-i;
                if ymin>j
                    ymin<-j;
                end
                if ymax<j
                    ymax<-j;
                end
                end
                end  
                end
                end
Step-4 Ithresh<-(xmin:xmax,ymin:ymax)
Step-5 return Ithresh











RESULT AND DISCUSSION

Different ranges of ratio for happy faces

	FACIAL FEATURE
	Minimum ratio
	Maximum ratio

	Mouth 
	1.9310
	3.3750

	Left eye
	1.7778
	2.7273

	Right eye
	1.6667
	2.4545

	Left eye brow
	2.0000
	3.8889

	Right eye brow
	1.2105
	2.1875

	
	
	



Different ranges of ratio for sad faces

	FACIAL FEATURE
	Minimum ratio
	Maximum ratio

	Mouth 
	1.2320
	3.1720

	Left eye
	1.2711
	2.3572

	Right eye
	1.7677
	2.2450

	Left eye brow
	2.2100
	3.8000

	Right eye brow
	1.3205
	3.1876

	
	
	



Different ranges of ratio for fear faces

	FACIAL FEATURE
	Minimum ratio
	Maximum ratio

	Mouth 
	1.8310
	2.1750

	Left eye
	1.8771
	3.1173

	Right eye
	1.7677
	3.2545

	Left eye brow
	2.2002
	3.1881

	Right eye brow
	1.0105
	2.2875

	
	
	





Till now so far we able to take the ratio of all the facial features like mouth, left eye, right eye, left eye brow and right eye brow to detect only happy face. If any input image facial features come under above calculated range the system will detect that the input image is Happy otherwise it will not detect and throw some error message to the user.
Like happy we have to calculate the range for sad,disgust,surprise,fear,angry with respect to neutral image.
SAMPLE OUTPUT

Face Detected

[image: ]

Mouth Detected

[image: ]

Eye pair Detected

[image: ]


Emotion Detected

[image: ]

















CONCLUSION


We studied emotion recognition process by using various techniques. This system gives an overview of the few techniques available for emotion detection and recognition. It will help to understand these techniques in short and to choose from them which can be well suited for future evaluation depending on the individual.
Though there are various techniques available but the key concept remains the same. We have to first select that portion of the images which helps in detecting the emotions. These feature extraction method is performed using various techniques such as 3-D model techniques, Matlab, patch based feature extraction. We are used matlab for features extraction and after extracting the features the ratio should calculated which determine emotion.The output of the system is emotion of the input image.

















FUTURE WORKS OF THIS SYSTEM

· Threshold value are given manually in this system but we can develop such a system that threshold value itself generated by the system.


· We can apply neural networks, deep belief network method.

· We can use bezier curve algorithm to detect eye brow, mouth etc.
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