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Abstract—The current practice of drug inspection is usually carried out at
school or university. This procedure, however, is not effective and efficient, as
the urine samples are taken randomly. In many cases, the drug-taking student is
not present or evades the urine or hair inspection. A predictive drug user tool is
needed, where only suspected student drug users are selected for a urine test. In
general, drug abuse constantly causes terrible damage to the skin lesions Since
they damage the skin during hallucinations due to the effects of drugs. The Grey
Level of Occurrence Matrix (GLCM) is used in this study to discover the
scratch pattern. Our proposed GLCM is evaluated with 104 images collected
from the Internet. Training data is generated from 88 images of people before
and after the drug was collected from the Internet, and we set 16 image faces to
test the prediction. The experiment shows that the prediction based on GLCM
has better accuracy (81%) compared with the local binary pattern (LBP) which
only reach up to 75%.

Keywords—Local binary pattern, grey level co-occurrence matrix, prediction
of drug users, face recognition

1 Introduction

The recent anti-drug campaign has shown that drug users are becoming thinner due
to nutrient deficiencies [1]. This nutrient deficiency can suppress appetite, resulting in
low caloric intake and impaired nutrient processing. As a result, the body begins to
respond to a decrease caused by a lack of proper nutrition. Persistent drug abuse also
leads to severe skin damage due to hallucinations when users scratch their skin [2].
The face may appear unsightly with many pimples. Rough skin scratching often
leaves small wounds and scars on the drug user's face.

Facial recognition technology can identify drug addicts in biometric recognition
systems, search and index digital image and video databases, including security sys-
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tems, video conferencing, and human interaction with computers. The face recogni-
tion classification method is generally divided into three [3], using local features,
holistic features, and based on hybrid [4]-[7]. Local binary patterns and grey level of
occurrence matrix have been widely used for feature extraction of facial recognition
method [8][9].

A previous study that closes with our work is reported from[10] in which they in-
vestigated drug users' classification by collecting a dataset of drug users and further
developed it by pre-processing drug users' images gathered from the Internet. Further,
the total faces are divided into five detection regions for feature computations and
classification. Other studies use local binary patterns to extract local features to classi-
fy suspect drug users [2].

Our study uses grey-level feature extraction to discover the scratches (wound and
scarf) pattern of drug users.

The rest of this paper is structured as follows. The problem description is explained
in Section 2. We explain face detection, grey level of occurrence matrix, and the local
binary pattern method in Section 3. Our methodology is explained in section 4. In
section 5, we explain the result of the experiment and discuss the results. Finally, in
section 6, we conclude the paper.

2 Problem Description

A routine drug inspection is the most common practice by checking students' urine
or hair to determine the student population's potential drug users. However, when they
take urine samples at random, the student taking drugs may not present or may absent
to escape the urine or hair inspection. Information technology in computer vision can
select students who are suspected of being drug addicts. Students who detect suspect-
ed drugs through the system then take urine samples for laboratory analysis. However,
a data set is needed to develop a model for identifying drug-dependent users. In gen-
eral, drug abuse frequently causes terrible damage to skin lesions due to drug abuse
hallucinations. There are differences in the facial expressions of people who became
drug-dependent before and after drug use. Roughly scratching the skin often leaves
the user's face covered in small wounds and scars. Further details are shown in Figure
1[11] [12].
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(a) Left, before addicted and right (b) Left, before addicted and right
after addicted after addicted

Fig. 1. Images of two drugs user face Related Work

In general, three basic steps are used to develop a robust face recognition system:

1) Face detection
2) F extraction
3) Face recognition [3].

2.1  Face detection

The face detection process is the first step before performing face recognition. The
Viola-Jones algorithm [13], [14] is the most commonly used face detection algorithm.
In our study, we use the Adaboost classifier with Haar as a method for face detection.

2.2 Gray-level co-occurrence matrix

Gray-level co-occurrence matrix (GLCM) refers to a common method for describ-
ing texture by studying grayscale's spatial correlation characteristics. GLCM is ob-
tained by statistically detecting a state in which two pixels have certain distances on
the image; each has a certain grayscale level [15].

Contrast is an indicator of the intensity between one matrix value and its neighbour
over the entire matrix [16]. Contrast is calculated using equation (1), and the correla-
tion of a matrix value to its neighbour is given by equation (2). Homogeneity de-
scribes the closeness of the elements' distribution in the GLCM. It is given by equa-
tion (4). Energy is the sum of squared elements in normalized GLCM. It is given by
equation (3). In this study, to determine the vertical scratch pattern in the drug user
face, we set our GLCM degree as 90°.

Contrast =Y, ;i — j|* p(i,j)* @
Correlation = (=pdG-p)p@.)) (2)
O'io']'
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2.3 Local binary pattern

The genuine local binary pattern algorithm [17] encodes an image's pixels with
decimal numbers called Local Binary Patterns or LBP codes. The local binary pattern
is applied to face recognition after a list of local binary patterns is obtained. This
method encodes the local structure around each pixel, as shown in Figure 2. Each
pixel is compared with its eight neighbours in a 3x3 neighbourhood by comparing the
pixel value with the central pixel. The value less than the central pixel is encoded as 0
and the others as 1. A binary number is generated by merge all these binary codes
clockwise begin from the top left, as shown in Figure 2. These binary numbers are
called local binary patterns. A histogram example is shown in Figure 3.
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Fig. 3. Example of histogram obtained from image faces

Finally, there is a histogram for each face in each training data set. In other words,
for every N number of images in the training data set, the LBP extracts the N number
of histograms based on the training data and stores them for the recognition process.
The algorithm then tracks which histogram is associated with this individual.
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3 Methodology

Our methodology is explained in figure 4, description for each step is explained be-
low in section 4.1 - 4.4.

Sourcing data Labelling Features g
| ]

- Pre-processing ? 43

Suspect drugs recognition
Splitting dataset

- 44
Feature Extraction

GLCM

82% (training) : 18 % (teStin prumm
9

Evaluate the result ?

Fig. 4. Methodology to predict suspect drug user

There are 104 images collected from the internet, which is people's images before
and after taking drugs. The images were taken from rehabs.com [11] and dai-
lymail.co.uk [12], Internet Fox 24 news [18] and Katy magazine news [19].

3.1  Splitting dataset and pre-processing

We split the dataset, eighty-eight images for training and six teen images for test-
ing. The eighty-eight images were pre-processed into grayscale facial images before
and after they became drug users. The first is negative data, which are people's images
before and after taking drugs. The second is positive data, people images after they
became addicted as drug users. Negative data are shown in Figure 5, and positive data
in Figure 6.

Fig. 5. Image of peoples before they became addicted to drugs (negative data)
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Fig. 6. Image of peoples after became addicted to drugs (positive data)

For testing we set 16 image faces to evaluate the prediction result, as shown in
Figures 7 and 8. Positive data image is taken from Internet Fox 24 news [18] and Katy
magazine news [19].

Fig. 8. Image test of positive data after pre-processing

3.2 Feature extraction and labelling the extracted feature

The image then extracted using Gray level co-occurrence matrix. There is three
possible way to scratch in the face, that is vertical and diagonal way, as explain in
figure 9. Grey level co-occurrence matrix is utilized to extract the pattern in three
possible degree (135°, 90°, 45°).
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Fig. 9. Three possible way drugs user scratching their faces

For comparison, we evaluate three different neighbourhood sizes of local binary
pattern to extract feature of face the variable, explained in figure 10.
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Fig. 10.Variable neighbourhood sizes in local binary pattern, point and radius

3.3 Suspect drug recognition and evaluation

Euclidean distance classifier is then used to classify the test image with the training
data, Euclidean distance is expressed in (5).

d(x,y) = X7 = yi)? (®)

To evaluate the classification result, the confusion matrix is constructed as shown
in table 1.

Table 1. The confusion matrix

Negative (-) Positive (+)
Negative (-) (TN)True-Negative (-) (FP)False-Positive (+)
Positive (+) (FN)False-Negative (-) (TP)True-Positive (+)

Finally, the classification accuracy for True-Negative (TP), False-Negative (FN),
False-Positive (FP), and True-Positive (TP) is expressed in (6).

Accuracy = (TP +TN)/(TP + FP + TN + FN) (6)
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4 Result and Discussion

The result of prediction using GLCM and local binary patterns is shown in table 2.

Table 2. The confusion matrix table of the prediction result with each point (P) and radius (R)

Gray level co-occurrence matrix Local binary pattern
135¢ 90° 45° P=8R=1 P=8 R=2 P=12 R=2
Q) (G IINO) " 16 " 16 (G IINO) " | 6 (6]
(-) 5 3 8 0 5 3 4 4 6 2 7 1
(+) 5 3 3 5 6 2 3 5 3 5 3

Based on the confusion matrix, we obtained the accuracy of prediction using
GLCM with 90° (GLCM with direction 90 degree) is 81 %, and using local binary
pattern with point =12 and radius = 2 (LBP P=12 R=2) is 75 %, as shown in Figure
11. It is more likely we would find 90-degree pattern than any other pattern for
scratch.

80%
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0% ——

GLCM 135 GLCM 90 GLCM 45 LBP P=8 R=1 LBP P=8R=2  LBP P=12R=2

Fig. 11.The result of prediction accuracy between Grey level of co-occurrence
matrix (GLCM) and local binary pattern (LBP) with each point (P) and radius (R)

5 Conclusion

Our study's main objective is to investigate the scratch pattern on drug users' faces
to identify the suspects. Grey level of co-occurrence matrix is used to learn the drugs
user scratch pattern. Training images are gathered from the Internet based on 88 im-
ages before and after becoming drug users. The experimental result using 16 test data
show that prediction using GLCM with direction 90° reaches 81%, it is more likely
we would find 90-degree pattern than any other pattern for scratch. Using GLCM has
a better performance compared with using local binary patterns, which performs at
best to 75%.
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