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Abstract

“Facial expression recognition has many implications nowadays. But due to lack of

performance, human computer interaction is not a pleasurable experience yet. In this

paper we have proposed a better version of the LDP (Local Directional Pattern). In the

previous LDP calculation the Kirsch masks directional information were lost because of

taking the absolute value. So we have proposed the sLDP approach. In this approach

we are not going to lose the directional information of the Kirsch mask. Thats why we

have taken the signed value for the LDP calculation. By applying sLDP we were able

to get a significant improvement over the previous one for the 6-class expression of the

cohn dataset. We also got a little bit of improvement of the 7-class expression as well. ”
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Chapter 1

Introduction

Facial expression recognition is a critical problem in image processing. With image

processing we can detect human face expressions. To do this we need to extract image

features. We have to use an efficient algorithm to detect the mood perfectly. Facial

expression recognition is an important field right now in the world. It is important

for HCI (Human Computer Interaction). We will detect the mood using Local Binary

Pattern (LBP) and Local Directional Pattern (LDP). Then we will try to improve the

LDP technique. Both are popular techniques to detect human moods of human by

extracting features. LDP is more accurate than LBP for extracting the image features.

1.1 Related Works

We have studied different types of algorithms to reach our goals. LBP is one of the most

popular and simplest approach to detect facial expression. LBP is the particular case of

the Texture Spectrum model proposed in 1990. It has since been found to be a powerful

feature for texture classification. LDP is also a facial expression detection technique. it

is more accurate but a complex one. it works with edge response values of face and gives

a better result.

1



1.2 OUR APPROACH 2

1.2 Our Approach

Our objective is to do an improvement over LDP technique to get a better face recognition

accuracy.



Chapter 2

Local Binary Pattern

2.1 Introduction

We have studied LBP to clear our understandings to extract features from an image first.

In this chapter We will discuss the technique very shortly.

LBP is a simple yet very efficient texture operator which labels the pixels of an image

by thresholding the neighborhood of each pixel and considers the result as a binary

number. Due to its discriminative power and computational simplicity, LBP texture

operator has become a popular approach in various applications. It can be seen as

a unifying approach to the traditionally divergent statistical and structural models of

texture analysis. Perhaps the most important property of the LBP operator in real-

world applications is its robustness to monotonic gray-scale changes caused, for example,

by illumination variations. Another important property is its computational simplicity,

which makes it possible to analyze images in challenging real-time settings.

2.2 Method

The LBP operator was originally designed for texture description. The operator assigns

a label to every pixel of an image by thresholding the 3x3-neighborhood of each pixel

with the center pixel value and considering the result as a binary number. Then, the

histogram of the labels can be used as a texture descriptor.

The information of surrounding neighbors are stored into the center which is denoted

3



Chapter 2. Local Binary Pattern 4

Figure 2.1: Anchor Point.

by the Anchor Point. The Anchor Point represents the information of that 3x3 area using

LBP technique. This is called Thresholding.

Figure 2.2: Thresholding

In the LBP approach for texture classification, the occurrences of the LBP codes in an

image are collected into a histogram. The classification is then performed by computing

simple histogram similarities. However, considering a similar approach for facial image

representation results in a loss of spatial information and therefore one should codify the

texture information while retaining also their locations. One way to achieve this goal is to

use the LBP texture descriptors to build several local descriptions of the face and combine

them into a global description. Such local descriptions have been gaining interest lately

which is understandable given the limitations of the holistic representations. These local
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feature based methods are more robust against variations in pose or illumination than

holistic methods.



Chapter 3

Local Directional Pattern

3.1 Introduction

Our main focus is improving the accuracy of LDP technique. So we need to know clearly

how LDP works. In this section, we are going to discuss briefly about LDP technique.

3.2 Method

LDP computes the edge response values in different directions and uses these to encode

the image texture.

Since the edge responses are less sensitive to illumination and noise, LDP is more

efficient in collecting features of an image than some other algorithms.[4].

3.2.1 Edge Detector

Edge detector is important for LDP technique as it works with the edge response values

of an image. The edges of face hold more information about expression or emotion. To

detect the edges perfectly, we need to use edge detectors. Kirsch mask is one of the

famous edge detectors.

We will use kirsch mask to detect the edges of face because it is better than any

other edge detectors. It is more efficient because it is not symmetric and the directional

values are more accurate. The proposed LDP method assigns an 8 bit binary code to

6



Chapter 3. Local Directional Pattern 7

each pixel of an input image. This pattern is then calculated by comparing the relative

edge response values of a pixel in different directions.

Figure 3.1: Kirsch Masks

The Kirsch edge detector detects different directional edge responses more accurately

than the others because it considers all 8 neighbours.

3.3 Computation

At first we will multiply our image with all the 8 kirsch masks. We will get 8 different

mask images. By doing this, we will get 8 different mask images representing different

edge responses at different directions. The multiplication is normal element to element

multiplication. It is not matrix multiplication.
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Figure 3.2: Mask Multiplication
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LDP method takes the absolute values of the multiplication result. We will now

compare all the values of same index of 8 different mask images. We need to generate an

8 bit binary number from it. The positions where mask images values are the highest,

we will set 1 for those positions. We will take 3 maximum positions (k = 3) because it

gives the best accuracy. The other 5 places will be represented by 0. We will get an 8

bit binary number and will convert that to a decimal number. The decimal number will

represent that particular pixel value of the LDP image.

Figure 3.3: LDP Computation

We will get a number for each pixel like this for an image. The computed matrix is

our LDP image. Now we can count the features from it and check the accuracy.



Chapter 4

Signed Local Directional Pattern

4.1 Introduction

We have proposed a new technique to calculate LDP with an even better cross validation

accuracy. As we know the LDP algorithm uses edge detectors to calculate its LDP

values. But the previous LDP algorithm used the absolute values after applying the

famous edge detector Kirsch Mask as we are now well aware that the kirsch mask has

directional information as well represented by the negative values. So LDP values were

calculated by taking the modulus values eliminating the directional information. So we

have proposed the sLDP approach to keep that direction information of sLDP intact.

4.2 Method

In sLDP, the calculation is almost same except we r not going to the absolute values after

multiplying with the kirsch mask. We took the negative values as well. Then we have

sorted the array. The positive values got more priority then.

4.3 Computation

We took the grey scale image for this LDP calculation. A gray scale image only carries

the intensity information of a picture. So, basically a gray scale is nothing but a 2D

matrix.

10
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Figure 4.1: sample Facial Image
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Now we are going to compute the sLDP value for each and every pixel for all the

images in the data set. For calculating the sLDP value we are going to consider the first

3 rows and columns. Then multiply with all of the kirsch masks and get 8 more resultant

matrices.

For the first kirch mask the calculation is given below. This multiplication is not our

typical matrix multiplication. This is the scalar multiplication.

Figure 4.2: Mask Multiplication

Then we will use the first element of the 8 resultant matrix and calculate a 2D array

with the mask number as position value and the actual value. And then we will simply

sort the matrix without taking the absolute value. And then compute the sLDP value.
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Figure 4.3: Signed LDP Computation



Chapter 4. Signed Local Directional Pattern 14

Then we will compute the sLDP value for all the pixels for the image and then for

the whole dataset. Then with the bSVM we got the cross validation result.

4.4 Dataset Preparation

We selected a very famous dataset, the Cohn dataset for 6-class expression and 7-class

expression and calculated the accuracy and compared it with the previous LDP and got

an improvement without using any type of filters as well.

Figure 4.4: Facial Expressions



Chapter 5

Comparison and Analysis

5.1 Comparison

This is comparison for the 6-class expression is given below:

And the following graph and the table are for the 7-class expression:

The sLDP approach gave us an improvement over the last LDP calculation. For the

6-class expression the accuracy got very high and it was a 6.6 percentage of improvement

over the last algorithm.

5.2 Analysis

The reason for this improvement is because of the directional property of the kirsch mask

that we used. As the kirsch masks are asymmetric matrices and contain the directional

value as well we didnt get rid of the directional value of the resultant matrices thus the

information came handy. For this reason the accuracy improved over the previous LDP

algorithm.

15
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Figure 5.1: Comparison for 6-class expression
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Figure 5.2: Comparison for 7-class expression



Chapter 6

Conclusion

In future we will try to implement sLDP in depth images. In depth images, the edges are

more significant and they hold more information. So the result can be better. Recently

some work is going on with depth image. if we apply signed LDP in on depth image, the

result can be much better because the technique works with edge response values of the

facial image.

In this research we tried to improve the human expression detection technique LDP.

We have studied LBP and LDP. We will keep researching to improve the accuracy even

more.
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