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ABSTRACT 

Communication contains two dimensions, verbal and non-verbal. Non-verbal communication behavior was evaluated 

using the feature extract calculation of the Gray Level Co-Occurrence Matrix (GLCM). Extraction formula consists of 

feature, contrast, energy, entropy and homogeneity at rotation 00, 450, 900 and 1350. The results of the GLCM 

extraction calculation are then classified using the Fuzzy C-Means algorithm. Fuzzy C-Means (FCM) is used in pattern 

recognition. Data identification on the FCM is determined based on the degree of membership which has a value 

between 0 and 1. This study processes the applicant's offline video data. Identify expressions that indicate doubt, 

confusion and optimism. The assessment of the 10 videos was taken with the dominant optimistic expression extraction 

loop, it was obtained that the 7th video had the highest percentage of optimistic facial expressions. 

Keywords: Offline Video, Non-Verbal Communication, LBP, FCM, GLCM. 

1. INTRODUCTION  

Job fields that prioritize personnel who have to appear 

in front of people online recruitment opportunities 

provide many advantages. Focus more on body language 

to support biodata. Assessment of applicants through 

video recordings from Skype, offline videos. Online 

recruitment systems can be used to analyse nonverbal 

communication skills. Communication contains two 

dimensions, verbal and nonverbal. Nonverbal 

communication behaviours such as expressions of 

happiness, sadness and other facial expressions were 

evaluated using the Gray Level Co-Occurrence Matrix 

(GLCM) feature extract [1]. From the results of GLCM 

extraction, then classifying the recruitment using the 

Fuzzy C-Means Algorithm. Fuzzy C-Means (FCM) are 

used in pattern recognition [2]. The data grouping in the 

FCM is determined based on the degree of membership 

which has a value between 0 and 1. A co-occurrence 

matrix is a matrix that is defined over an image to be the 

distribution of co-occurring value at a given offset [3]. 

The GLCM is a classic method of texture feature 

extraction, which is effective in image recognition, image 

segmentation, image retrieval, image classification, and 

texture analysis methods [4]. 

Extraction plays a basic role focusing on the feature 

extraction technique, while most of the recognition 

systems implementation is employed the binary 

representation in the feature extraction. Using co-

occurrence matrix, feature vector can be extracted in 

several ways [5]. Gray Level Co-occurrence Matrix is a 

matrix that describes the frequency with which a pair of 

two pixels with a certain intensity in the distance (d) and 

orientation to the angle (θ) specified in the image [6]. The 

K-NN using GLCM and wavelet decomposition texture 

feature performed very well on classifying acne with an 

accuracy of 100% [7]. This data will be processed by 

matching with normal expression data using template 

matching method so that can know where there is 

movement. In this section we present use of Fuzzy c-

means clustering algorithm [8]. 

2. METHOD 

Representation of digital video information through a 

set of acquired images and displayed according to 

scanning system standards, frame rate, and frame size 

used by the video [9]. The research stages are shown in 

Figure 1. 
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Figure 1 The research steps 

The implementation stage of the GLCM begins with 

the value of the LBP calculation is obtained as input to 

the GLCM method. Normalization of a symmetrical 

matrix with the calculation of the distribution of Energy, 

Entropy, Contrast, Homogeneity [10]. The two-pixel 

neighbor directional angle is a combination of a single 

angle matrix and a composite multiple angle matrix 

having the image pixel value is 00, 450, 900 and 1350 of 

GLCM method, Figure 2. 

 

Figure 2 Co-ocurence angle GLCM method   

Grouping of nonverbal communication expressions 

using Fuzzy Clustering Means. Clustering  using FCM 

algorithm: 

1. Determine 

The matrix is n x m in size, where n is the number of 

data to be clustered and m is number of variables.  

2. The form of the initial partition matrix U (degree of 

membership in the cluster); The initial partition 

matrix is randomly generated. 

3. Calculate the center of cluster V for each cluster. 

4. Improve the degree of membership of each data in 

each cluster. 

5. Determine the criteria for terminating the iteration, 

namely the change in the matrix in the current 

iteration and the previous iteration. 

3. RESULT AND DISCUSSION 

The study of body posture, movement, gesture, and 

facial expressions are called kinesics. This study focuses 

on eye, mouth and face movements. Offline video data is 

extracted into several frames according to duration. 

There are 10 videos that are processed starting from 

tracking, resulting in a set of frames. taken frames 

expressing Optimistic, Doubtful, Confused from eyes, 

mouth and face. Mean gray level shows the color graph 

of the video conversion into multiple frames, Figure 3. 

 

Figure 3 Convert video to frame by frame shows 

3.1. Results 

GLCM is used to identify objects with a statistical 

distribution followed by recognizing the pattern of 

rotation of the matrix at a specified degree. the assessed 

part of the face Non-Verbal Communication Expression, 

Figure 4. 

 

Figure 4 Non-verbal communication expression 

After the co-occurrence matrix value is obtained, the 

next process is to calculate the statistical characteristic 

value. The statistical features to be calculated are, Table 

1.

  

Figure 5 Co-occurrence matrix and transpose matrix 
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Table 1. GLCM formula extraction 

Extraction Formula Explanation 

Contras ∑ 𝑝(𝑖, 𝑗). (𝑖 − 𝑗)2
𝑛−1

𝑖,𝑗=0

 Presents the degree of grayscale differences that appear in an image 

Energy ∑ 𝑝(𝑖, 𝑗)2
𝑛−1

𝑖,𝑗=0

 
High energy when the pixel values are similar to each other, whereas 

a small value indicates heterogeneous GLCM normalization. 

Entropy −∑ 𝑝(𝑖, 𝑗) log 𝑝 (𝑖 − 𝑗)𝑛−1
𝑖,𝑗=0   A measure of the irregularity of the gray level in the image 

Homogeneity ∑ 𝑝(𝑖, 𝑗)/[1 + (𝑖 − 𝑗)]2
𝑛−1

𝑖,𝑗=0

 Grayscale of the adjacent 2 pixel resolution 

Correlation ∑∑
(𝑖 − 𝜇𝑖)(𝑗 − 𝜇𝑗)𝑝(𝑖,𝑗)

𝜎𝑖 𝜎𝑗
𝑗𝑖

 
Measure of the linear dependence between the gray level of the 

image so as to provide clues to the existence of a computed linear 

structure 

GLCM method testing assesses nonverbal 

communication carried out on the face, mouth, and eye 

frames that express Optimistic, Doubtful, Confused 

gestures. The emergence of the value of contrast, energy, 

entropy, homogeneity and correlation shows the 

consistency of one's expression (Figure 6a). The results 

of the application stage of the GLCM formula (Figure 

6b). The extraction process then applies the four different 

GLCM angle features, namely 0°, 45°, 90°, and 135° 

(Figure 7a). Following are the results of the feature 

extraction of the GLCM angle (Figure 7b). 

 

a. GLCM Formula Results 

 

 

b. GLCM Value Appearance Graph 

Figure 6 GLCM method implementation 

 

a. Fitur GLCM Angle 

 

 

b. GLCM Angle Graph 

Figure 7 GLCM angle result  
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LBP assigns pixel labels to an image based on the 

neighboring thresholding of each pixel and represents it 

in binary form. LBP is proposed as a two-tiered version 

of the texture unit to describe local texture patterns. LBP 

values of images were taken to be classified to determine 

the facial expression of Optimist (Cluster 1), Confused 

(Cluster 2), Doubtful (Cluster 3). The data attributes 

consist of image size, threshold value, LBP value. The 

pixel value of the grayscale image is split into several 3x3 

matrix regions, Figure 8.  

From the clustering carried out, the results obtained 

are the objective function values during the iteration, the 

cluster center or center and the degree of graduate 

membership for each cluster in the last iteration. 

Repetition is based on minimizing the distance from the 

data point given to the cluster center on the degree of 

membership of the data point. The output of the Fuzzy C-

Means algorithm is the degree of membership and the 

cluster center of each data point. After the iteration 

process, the cluster center grouping is obtained, Figure 9. 

 

Figure 8 Change in region matrix using LBP extraction 

 

  

Figure 9 FCM result graph 

3.2. Discussion 

Body language behavior is tracked into several 

frames according to the test data category. The 

assessment is made from the results of the video that has 

been recorded by analyzing the texture of the mouth, eyes 

and facial expressions. The Gray-Level Co-Occurrence 

Matrix (GLCM) method identifies statistical features in 

second-order form. Feature extraction was carried out 

based on parameters of contrast, correlation, energy, and 

homogeneity. Image geometry rotation operation to 

improve image quality and find the same pattern. The 

pixels at the x, y coordinates represent the pixel 

neighbors that are tangent to each other.  

FCM clustering produces objective function values 

during the iteration, cluster center or center and graduate 

membership degrees for each cluster in the last iteration. 

Iteration is based on minimizing the distance from a 

given data point to the cluster center on the membership 

degree of that data point. The output of the Fuzzy C-

Means algorithm is the degree of membership and the 

cluster center of each data point. After the iteration 

process, the cluster center grouping is obtained. 

Assessment of non-verbal communication movements 

was obtained from testing the appearance of facial, eye 

and mouth expression movements from the results of 

video tracking.  
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4. CONCLUSION 

The results showed that image identification using the 

Gray-Level Co-Occurrence Matrix (GLCM) method is 

influenced by the position of the object at the x, y 

coordinates, the distance of pixels, the intensity values of 

black and white images (0 and 1) to form the 

characteristics of the assessment extract based on the 

average appearance of the pattern. the same from the 

video tracking results. The feature extraction pattern 

requires a repeating process of patterns, intensity and 

statistical distribution to obtain certain characteristics of 

the image. Clustering with Fuzzy C-Means (FCM) 

informs the grouping of membership degrees for each 

data based on the occurrence of 0 and 1 from the image 

extract. 
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