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Abstract.

Purpose: Fish is a type of animal protein that can be consumed by humans to supplement protein in the body. Due to
the fact that there is an abundance of fish in Indonesia, traders often experience losses because of rotting fish. A small
proportion of traders tricked the buyers by mixing fish with formaldehyde to preserve fish in order to prevent fish
spoilage until it can be consumed. Thus, every fish buyer must be aware of fraud by traders.

Methods: To be able to find out that the fish has been mixed with formalin, the solution offered is computerized by
utilizing the GLCM feature extraction as information extraction on the fish image and the SVM method as a
classification method.

Result: The results showed an average accuracy of 0.784, precision of 0.799, recall of 0.784, and f-measure of 0.781.
Novelty: The effect of the SVM classification method on the performance measurement of the model is not too big
compared to previous studies, but it is better.
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INTRODUCTION

Fish is one of the types of animal protein that can be consumed by humans. Fish is needed by humans
because it is to complement the protein in the body. fish are also very easy to find throughout Indonesia.
This is because most of Indonesia is the sea, so that the abundant fish income is utilized by the community
as a livelihood for fishermen, the protein content in a fish reaches 18% where the content consists of
essential amino acids which are very beneficial for the human body. to meet protein needs. Based on the
Indonesian List of Food Exchangers (DBMP), one serving of fresh fish (50 g) contains 10 grams of protein
(7/3) [1].

With the abundant fish yields from the Indonesian seas, fishermen must sell their catch as quickly as
possible. This is because the fish will easily rot if it is not quickly consumed by humans [2]. This should
turn the minds of fishermen to make the fish they catch last longer than the usual fresh fish. One of them is
fresh fish caught by fishermen mixed with formalin. This is so that if the fish they catch are not sold out,
the fish will be preserved using formaldehyde [3]. Formaldehyde substances are chemicals that are harmful
if consumed by humans. The nature of these substances, which can damage the vital organs of humans if
they are constantly consumed, and at worst can lead to death for those who exceeded within the allowed
limit [4].

The fraudulent act of fishermen mixing fresh fish with formaldehyde, requires buyers to be more vigilant
in buying the fish. This is because there are many miscreant traders who are interested to gain more profit
by mixing fresh fish with formalin excessively. By mixing fish with formaldehyde makes the fish last
longer. While fresh fish does not last long and can easily rots, so this technique can reduce losses for
fishermen who cannot sell all their catch [5]. The price of formaldehyde used to preserve fish is quite
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affordable, which can provide a big advantage for fraudulent fishermen. However, their actions will not
only harm many people, but also may cause a disease for those who had consumed and eventually resulted
in death. This is due to the mutagenic and carcinogenic nature of formaldehyde, which if it enters the human
body it will trigger the growth of cancer cells and gene defects in the human body [6].

Based on previous research, the authors continued their research to classify fresh fish and fish that had been
mixed with formaldehyde by utilizing the support vector machine classification method. The reason for
choosing the support vector machine classification method is because this method uses nonlinear mapping
to transform data into higher dimensions [9]. With this higher dimension, the data can be separated by a
hyperplane [10].

LITERATURE REVIEW

Fish

Fish have various types, shapes, sizes and are different from one fish and another. So that the fish shows
that there are certain specifications on the characteristics of each fish [2]. Fish classification is a type or
category of fish where each of these species includes one or several groups that are closest, this is because
there are many different types of fish that exist on the island of Indonesia. The recognition of this type of
fish cannot be separated from the physical characteristics of the fish that are easily seen and can be
recognized by distinguishing the types from the fish themselves. The physical form of the fish is closely
related to the environment the fish is in. While the body parts of the fish will be used in the identification
process, so that it will facilitate the introduction of the fish [1].

Fish are living things that belong to the class of vertebrates and are very diverse. Fish are animals that live
in water and can be found starting from river waters, freshwater, to marine waters [11] Fish is known for
its delicious taste and besides that fish is a source of vitamins needed for the body. Fish meat stores vitamin
A and D which are very high, therefore fish is a source of vitamins A and D [12]. The protein content
possessed by fish is very high and good for health. Fish is rich in both essential and non-essential amino
acids that can improve blood circulation in the body [13].

Formalin

Formaldehyde has the chemical name Formaldehyde (HCOH), the compound which is the basic ingredient
of formaldehyde was discovered by a chemist from Russia, Alexander Mikhailo Vich Butlerov in 1859.
Formalin was initially identified by Agust Wilhem Von Hoffam in 1868. Agust Wilhem Von Hoffam It
identifies formaldehyde when it passes methanol vapor and water over a hot platinum spiral. The function
of formalin as a disinfectant (disinfectant) was only discovered in 1888 (Dapkes RI and Dirjen POM) [4].

Formaldehyde is a liquid that has no color but has a very strong odor. Formalin solution is a dangerous and
poisonous compound. Formaldehyde is soluble in water and contains about 37% formaldehyde in water, it
is used as a disinfectant and to preserve biological species [14]. Formalin is commonly used to preserve
animals, small insects and even humans. However, for some people it turns out that the use of formaldehyde
is misused, namely to preserve food although it is clear that the use of formalin for food is prohibited [15].
If the formalin content in the body is high, it will cause death in cells and lead to destruction of the body.
In addition, if the formalin in the body is high it will cause other diseases and one of them is that it can
trigger cancer (formalin) [6].

When formaldehyde is exposed to the skin, it can cause discoloration, redness, hardening, numbness, and
a burning feeling. When exposed to the eyes, it can cause eye irritation, causing redness, pain, itching,
blurred vision, and tears [4][5]. High concentrations of formalin can cause severe tears and damage to the
eye lens. If swallowed, the mouth, throat and stomach burn, it hurts to swallow, nausea, vomiting, and
diarrhea as well as possible bleeding, severe stomach pain, headache, hypotension (low blood pressure),
convulsions, unconsciousness to coma. In addition, damage to the liver, heart, brain, spleen, pancreas,
central nervous system, and kidneys can occur [6].

GLCM (Gray Level Co-occurrence Matrix)
Gray Level Co-Occurrence Matrix (GLCM) is the most frequently used feature extraction method, first

introduced by Haralick et al. And it has been proposed its use for image classification [16]. The GLCM
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method can explore the texture properties of objects and analyze textures that have a relationship between
different gray levels [17].

Gray Level Co-Occurrence Matrix (GLCM) is also a method that uses statistical calculations in extracting
image texture which considers the spatial relationship of pixels in the image that will be the object of
research [18] The GLCM can be calculated by the following steps, namely as follows. First, the original
image texture D is serialized to image G by reducing the number of gray levels, Ng. A typical value for Ng
is 16 or 32. Then, the GLCM is calculated from G by scanning the intensity of each pixel and its neighbors,
which is defined by dislodgment d and angle . A dislodgment, d can be 1,2,3, ... n while the angle, g is
limited to 00, 450, 900 and 1350 [19]. The GLCM matrix is constructed from g and offset (direction and
distance parameters) is shown in Figure 1 [20].
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Figure 1. Extraction of Features in GLCM

The GLCM feature extraction determines the resulting frequency combination of the predetermined pixel
brightness values. After extracting features with GLCM, the results of the normalization matrix will be used
as input for probabilistic measurements that represent texture features, so that there are several features that
can be extracted by GLCM, which are as follows [21]:
1. Angular Second Moment (ASM)
2. Contrast
contrast is a calculation related to the amount of Grayscale intensity diversity
3. Inverse Difference Moment (IDM)
Inverse Difference Moment (IDM) is a calculation in GLCM which serves to measure the
homogeneity of the image of the object of research.
4. Entropy
Entropy is calculated to measure the grayscale irregularity in the image. The entropy value will
be high if the elements in the GLCM have nearly the same value and the value will be low if the
case is close to the value of 1 or 0.
5. Correlation
Correlation is a measure of the linear dependence between grayscale values on the image to be
the object of research.
6. IDM (Inverse Different Moment)
IDM (Inverse Different Moment) is a feature extracted by GLCM which focuses on the size of
defining the variation of intensity in the image that is the test sample.

The calculation above is a method of extracting the GLCM (Gray Level Co-occurrence Matrix) feature to
obtain a feature that is simple and easy to detect images from the object of observation [22].

SVM (Support Vector Machine)

One of the most successful classifications of learning techniques is Support Vector Machine (SVM) which
was proposed by Cortes and Vapnik in 1995, where the SVM is enhanced and adapted to different
application areas [23]. The accuracy of the SVM method depends on the parameter settings, there are 2
parameters used in SVM, namely the soft margin parameter ¢ and the kernel function independent
parameter, where this parameter is a support vector engine that needs to be set to determine a good SVM
model [24].
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According to Rifaldi [25] Support Vector Machine (SVM) is a supervised machine learning technique and
is a popular technique. Training in SVM is carried out with various algorithms, one of which is the Gradient
Ascet (GA) or the Sequential Minimal Optimization (SMO). SVM can answer the hyperplane that solves
quadradtic programming problems [26].

Meanwhile, according to Mabhana [27]. Support Vector Machine (SVM) is a bias classifier defined by a
separable hyperplane. In two-dimensional space, a hyperplane is a line that divides the image into two parts.
These two parts are located on either side of the hyperplane. In general, SVM and neural networks provide
better performance in handling multiclass and continuous features, and logic systems perform better in
terms of discrete values. Where a large feature space can be handled with a supporting vector engine and
which makes the SVM algorithm the most used in text analysis. SVM is very expensive to train very large
data due to its nonlinear kernel [28][31].

METHODS

Dataset

The research data used is in the form of pictures of fresh fish and fish that have been given a mixture of
formaldehyde for preservation. The fish used in this study were only pond fish, the sampling process used
a smartphone camera with a resolution of 480x640.
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Figure 2. Architecture Research [29][30].

Figure 2 describes the process of classifying images of fresh fish and fish that have been mixed with
formaldehyde, the classification process stage begins by entering a sample of fish images then grayscale
processing to change from three red, green, blue color spaces to one color space, namely grayscale. The
results of the grayscale image are calculated by the co-occurrence matrix and the statistical functions of
contrast, energy, entropy, and IDM, the weight gain from the extraction is a reference for classification
using the support vector machine method so that it can be seen that the fish image is fresh fish or fish mixed
with formalin.

RESULT AND DISCUSSION

The samples in this study used fresh fish images and fish images that had been mixed with formalin. Where
the number of each fish image (fresh fish image and fish image mixed with formalin) consists of 250, so
the total number of samples used is 500 fish images. From the total sample, 60% is used for training samples
and 40% is used for testing samples. Whereas Figures 3 shows part of the sample used in this study.
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(@) (b)
Figure 3. (a) Fresh fish (b) Formalin fish

After the sample data was collected, which is in the form of fish formalin images, then fish formalin image
has feature extraction with GLCM, GLCM explores the feature of fish formalin samples by utilizing energy

feature, contrast feature, entropy feature dan IDM feature. An example of GLCM process using a high-
level programming language is shown in Figure 4.
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Figure 4. GLCM extraction of fish Imagery

The classification of fish imagery in this study utilizes the SVM classification. Table 1 shows fish formalin
classification results with confusion matrix.

Table 1. Test result with confusion matrix

Known Fresh Fish Fish Formalin
Fresh Fish 0.896 0.104
Fish Formalin 0.328 0.672

Table 2. Test result using SVM

Known Accuracy Precision Recall F-Measure
Fresh Fish 0.896 0.732 0.896 0.805
Fish Formalin 0.672 0.866 0.672 0.756
Average 0.784 0.799 0.784 0.781

The results of fish formalin testing using the SVM classification and the extraction of GLCM features is
shown in Table 1. Where fresh fish images are identified as fresh fish images with accuracy of 0.896,
precision 0.732, recall 0.896 and f-measure 0.805, while images of fish mixed formalin were identified as
images of fish mixed formalin with accuracy of 0.672, precision 0.866, recall 0.672 and f-measure 0.756
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(refer to Table 2). The effect of the SVM classification method on the performance measurement of the
model is not too big compared to previous studies, but it is better.

The comparison of the results of the classification of formaldehyde using SVM with previous research is
illustrated in Table 3.

Table 3. Comparison of Classification Results

Method Accuracy Precision Recall F-Measure
KNN [7] 0.725 0.765 0.725 0.714
Naive Bayes [8] 0.7 0.795 0.7 0.673
Multilayer 0.62 0.654 0.62 0.60
Perceptron [32]
SVM 0.784 0.799 0.784 0.781
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Figure 5. Comparison of Classification Results

Figure 5 illustrates the comparison of the results of the classification test for fresh fish and fish that have
been mixed with formalin, the SVM classification method is superior to the KNN, Naive Bayes, and
Multilayer Perceptron classification methods, both in terms of accuracy, recall, precision, and f1-measure.

CONCLUSION

The results from this study show that the SVM classification method is superior with an average accuracy
of 0.784, precision of 0.799, recall of 0.784, and f-measure of 0.781. However, this model has not achieved
maximum results, but it is better. However, further research development needs be conducted in order to
take advantage of deep learning methods by applying them to smartphones.
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