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Abstract— In fast growing life we need to organize the events efficiently by making consistent decisions. Most of the human experts 
and administrators strongly believe that emotions of a person play crucial role in decision making. The effective and quality decisions 
are made when person is in normal state of emotion but not in abnormal state of emotions. During the past two decades research is 
going on to detect the emotions but no technique has given fruitful results because of illumination changes and noise. The Soft computing 
techniques imitate the notable human Abilities for making decision in ambiguous environment. In this paper new method is developed by 
integrating soft computing with LTP operator and named as Soft Local Ternary Patterns (SLTP).The soft LTP operator exploits the 
computational power of selecting the threshold for decision making with the greater efficiency. This method has produced better 
emotional recognition rate in uncertainty. 
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1. Introduction 
Face recognition is a very active research in the field of 
decision making pattern recognition and biometrics [1].The 
key issue in emotional recognition is to find operative 
features in emotion appearance. For the past two decades, 
emotion recognition for decision making has received 
substantial attention from researchers on numerous 
approaches like holistic and local descriptor techniques. 
The different holistic techniques such as principal 
component analysis (PCA) [2], fisher faces [3], neural 
networks [4], and Facial emotion recognition by adaptable 
bunch graph matching techniques [5], linear discriminate 
analysis (LDA) [6]. The most of these techniques were 
initially developed with facial emotional images collected 
under relatively well trained and well-controlled images 
and in practice they have difficulty in dealing with the 
range of appearance changes that commonly occur in 
unconstrained facial emotional images due to illumination, 
pose, and facial emotions. The emotion recognizing 
partially occluded, emotions variant faces from single 
training image per person with soft kNN and SOM 
ensemble in [7], and some manifold learning methods [8], 
sparse representation methods [9], LBP [10],ALBP 
[11],the Gabor volume built on LTP for face 
representations and recognition [12].Nearest feature line-
based subspace analysis [13], and DLBP [14].The LBP 
against boosting were analyzed for emotion recognition 
and comparative analysis is performed for Local binary 
patterns technique and its derivatives for emotion 
recognition [15]. An extension of Local binary patterns to 
try-value codes has been proposed, which is called local 
ternary patterns (LTP) and Further in  [16] not only 
considered the neighboring in spatial relationship domain 
but it also exploits those between different orientations and 
scales for emotion faces. The models like PCA against 
local ternary pattern [17], LTP against LDP [18] models 
are some representative approaches to learn different local 
subspaces. Try-level emotional face features for emotion 
recognition built on center-symmetric local ternary pattern 

CS-LTP [19] and in [20]the relaxed Local Ternary Pattern 
are proposed and achieved better recognition performance 
rates for emotional face recognition applications than Local 
ternary patterns techniques. In [21] presented innovative 
technique for facial emotion recognition under uneven 
controlled lighting conditions created on robust pre-
processing, an extension of LTP and matching metrics for 
emotions recognition. In [22] LTP operator is studied for 
different region selections of emotions recognition still 
gray level images. This technique includes two main steps 
one is to extract the face features based on LTP and another 
is for classification of emotions based on entropy. This 
technique opened new directions to work on different gray 
spaces with optimized LTP regions for next level of 
recognition. However these techniques could not predict 
the remarkable human Competence for making decision in 
ambiguous environment. In this paper Soft Local Ternary 
Patterns (SLTP) operator is developed as the face analysis 
technique to find a kind of emotions used in decision 
making system. 
 
2. LBPoperator 
Local binary pattern operator shows its superiority in 
recognizing emotional expressions. This LBP operator 
thresholds pixels in a sub space of the template  size of 
3x3based on the gray value of the central pixel of that 
subspace. 

𝐿𝐿𝐿𝐿𝐿𝐿(𝑥𝑥) = ∑ (𝑥𝑥𝑥𝑥 − 𝑥𝑥𝑥𝑥)7
𝑖𝑖=0 2^𝑖𝑖                                (1) 

Where xp is the neighborhood pixels and xc is central pixel 
value. This technique is simple and efficient for emotion 
recognition. Yet it has some fit falls like1) the Local binary 
patterns operator is high sensitive to noise especially in 
near uniform regions of face image 2) the LBP operator 
cannot differentiate two pixels one is nearer and little bit 
above the central pixel and other is nearer and little bit 
below the central pixel so that micro patterns are not 
recognized such as beauty spots like moles and sticker on 
the fore head. 3) the LBP operator could not distinguish far 
below and far above pixel values so that intra class 
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variance cannot be reduced4) the face image contains 
nearly same gray level pixel values, if slightly added noise 
to these pixels the LBP gives 0 value for some bits and 
value 1 for others the values so the LBP operator will not 
be suitable for analyzing low contrasted and multi 
resolution face images.  
3. DRLTP operator  
To overcome limitations which arises in LBP operator and 
the differential robust local ternary pattern technique is 
proposed in [22].This method is described mathematically 
as in eq2. 
𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 = ∑ 1𝑚𝑚−1

𝑖𝑖=0 ∑ 𝐸𝐸(𝑖𝑖)𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅(𝑖𝑖)𝑛𝑛−1
𝑗𝑗=0                             (2) 

 
           Where   E(i) is computed based on second order 
canny edge filter with suitable threshold value to improve 
the edge strength and the  RLTP(i) is used for removing 
intra class variances and  is define as in eq3. 
 
R𝐿𝐿𝐿𝐿𝐿𝐿(𝑖𝑖) = 𝑚𝑚𝑚𝑚𝑚𝑚{(��LTP(i), 2^(B − 1) − LTP(i))}           (3) 
 
Where LTP used for removing noise in face images and is 
defined mathematically as in eq(4) and 2^(B-1)-LTP(i) is the 
complement code of LTP 

LTP(i) = �
1       𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 − 𝑝𝑝𝑝𝑝 ≥ 0
0       𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 − 𝑝𝑝𝑝𝑝 = 0
−1    𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 − 𝑝𝑝𝑝𝑝 < 0

�                                   (4) 

Where pc is the central pixel value and pi is neighborhood 
value. However this technique is very less effective for 
uncertainty in the face images because selection of optimal 
threshold is difficult task. To overcome these limitations 
soft Local Ternary Patterns operator is presented 
 
4.FLTP operator 
 Fuzzy logic is one of the enhanced soft 
computing techniques to remove uncertainty in the face 
images with optimal threshold. The soft computing is 
integrated with Local Ternary Pattern Operator and named 
it as Soft Local Ternary Patterns (SLTP) operator. Local 
ternary pattern is a three valued code. With LTP technique 
if the pixel value is within the range of threshold say T and 
–T then0 is assigned and for the value is greater than T is 
assigned 1 and for the value less than –T is assigned -
1.This technique gives better results that traditional LTP 
operator. This LTP operator is defined mathematically as in 
eq.5 to remove uncertainty in face emotions. 

𝐿𝐿𝐿𝐿𝐿𝐿(𝑖𝑖) =  �
1                          𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 − 𝑝𝑝𝑝𝑝 ≥ 𝑇𝑇

0              𝑖𝑖𝑖𝑖 − 𝑇𝑇 ≤ 𝑝𝑝𝑝𝑝 − 𝑝𝑝𝑝𝑝 < 𝑇𝑇
−1                      𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 − 𝑝𝑝𝑝𝑝 < −𝑇𝑇

�     (5) 

 
Where T is user defined threshold value, pc is central pixel 
value and pi is the neighborhood pixel value. This 
technique can reduce the noise levels better than traditional 
LTP technique. However it is difficult to select the 
threshold value T. if threshold is larger the micro patterns 
are removed as noisy pixels and if threshold value is 
smaller noise could not be removed properly. To overcome 

this uncertainty fuzzy logic rules are applied in between T 
and –T. 
Rule0: it is defined as more negative Δpi is greater the 
certainty that makes background of face image and 
assigned -1. 
Rule1: it is defined as more positive Δpi is greater the 
certainty that makes foreground of the face images and 
assigned 1. 
The pixel value in between more negative and more 
positive is considered as uncertainty pixel value. This 
uncertainty can be removed efficiently with fuzzy rules. 
We computed mean as m0 and standard deviation as 𝜎𝜎0 
with rule0 within the range of 0 and –T. Mathematically 
the rule0 is defined as in eq.6 
 

µ0 = �
0                                                   𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 ≥ (𝑚𝑚0 + 𝜎𝜎0)

(𝑥𝑥−𝑚𝑚0)^2
2𝜎𝜎0^2

𝑖𝑖𝑖𝑖 (𝑚𝑚0 − 𝜎𝜎0) ≤ 𝛥𝛥𝛥𝛥𝛥𝛥 < (𝑚𝑚0 + 𝜎𝜎0)
−1                                              𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 < (𝑚𝑚0 − 𝜎𝜎0)

�                         

(6) 
 
 We computed mean as m1 and standard deviation as 𝜎𝜎1 
with rule1 within the range of 0 and T. Mathematically the 
rule1 is defined as in eq.7 

µ1 = �
1                                                    𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 ≥ (𝑚𝑚1 + 𝜎𝜎1)

(𝑥𝑥−𝑚𝑚1)^2
2𝜎𝜎1^2

𝑖𝑖𝑖𝑖 (𝑚𝑚1 − 𝜎𝜎1) ≤ 𝛥𝛥𝛥𝛥𝛥𝛥 < (𝑚𝑚1 + 𝜎𝜎1)
0                                                   𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 < (𝑚𝑚1 + 𝜎𝜎1)

�                               

(7) 
 
Finally LTP operator is computed as in eq.8 

 𝐿𝐿𝐿𝐿𝐿𝐿(𝑖𝑖) = ∑ 𝑑𝑑𝑑𝑑. 2^𝑖𝑖)7
𝑖𝑖=0 (8) 

Where di value may be in set {-1,0,1} of values. The SLTP 
exploits the computational power of predicting the 
threshold for decision making with the greater efficiency. 
 
5. MatchingTechnique 
 Thecorrelation technique is more powerful to compare two 
face features and it discusses to any of a comprehensive 
class of statistical relationships connecting dependence. 
The correlation techniques are useful since they can 
indicate a predictive relationship whichis exploited in 
practice. For example, both the images are similar it return 
zero, if both the images are dissimilar it return none zero 
value. Eq.8 shows the correlation formula where P(i,j) , 
X(i,j) are pixel values µ𝑢𝑢, µ𝑣𝑣 and𝜎𝜎𝜎𝜎,𝜎𝜎𝜎𝜎  are means and 
standard deviations of  both database and query faces 
respectively. 
∑ 1𝐺𝐺−1
𝑖𝑖=0 ∑ (𝑃𝑃(𝑖𝑖, 𝑗𝑗)𝑋𝑋(𝑖𝑖, 𝑗𝑗) − (µ𝑢𝑢𝑢𝑢µ𝑣𝑣))/𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝜎𝐺𝐺−1

𝑗𝑗=0      (9) 
 

6. Experimental results 
In this paper DRLTP and FLTP methods have been tested 
on face databases like ORL, PIE, Sterling and our own 
databases with image features like lips, left eye, nose, right 
eye, eye pair and mouth for emotion recognition for 
decision making. The correlation technique is applied to 
generate the relationships between emotions of database 
images and emotions of Query images on both DRLTP and 
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FLTP methods and produced outcomes in the form of 
tables and graphs. If both the images are similar it returns 
nearer value to zero otherwise it returns nearer value to 
1.The values of three databases which are shown in fig1, 
fig2 and fig3 are kept as the results. In this paper six 
emotions from three databases are considered to draw the 
tables and graphs for both DRLTP and FLTP. Tables 1 to 
table 6 are shown that emotion recognition rate by DRLTP 
and FLTP for happy, sad, disgust, fear, surprise and anger, 
respectively. In the tables the least value shows the 
recognized emotion and in the graphs the deep valleys 
shows the corresponding emotion.The graph1 to graph6 
demonstrating that the FLTP operator produced 100% 
recognition rate for all emotions for images of same data 
bases and images from different databases. 
 

 
Fig1 

Fig2 
 

 
Fig3 

 

 
Table1     a) FLTP   

 
b) DRLTP  
 

 
Graph1 
   

 Table2 a) FLTP 
  

   
b) DRLTP 

 
Graph2 
 

 
Table3    a) FLTP 
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  b) DRLTP      

 
Graph3 

 
Table4   a) FLTP 

 
b) DRLTP 

 
Graph4 

 
Table5    a) FLTP 

 
b) DRLTP 

 
Graph5 

 
Table6 FLTP  

 
b) DRLTP   

 
Graph6 
 
7. Conclusions 
In this paper Soft Local Ternary Patterns (SLTP) operator 
is developed as the face analysis technique to find a kind of 
emotions used in decision making system. The FLTP 
contains three steps first is to detect face images from non-
face images by localizing the size and shape of the face. 
Second is feature extraction by cropping face image into 
smaller features like lips, left eye, right eye, eye pair, nose 
and mouth and third is to analyze features to find the kind 
of emotions used in decision making system. This 
technique is suitable to select improved and efficient 
feature for identifying polluted pixels and to develop 
optimal threshold to recognize facial emotions for decision 
making which produced reliable results. This method is 
suitable for low contrasted, rotation variant and noise faces 
for emotion recognition. However it nosedives for 
intentional emotions. 
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