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	Some of Cilacap people live in coastal areas as fishermen who utilize the seafood to meet the needs of life. One of the fishermen supporters in the cruise is the information of BMKG. To help solve the problem, research is conducted to determine the sailing schedule of fishermen using data mining method with the website-based Support Vector Machine (SVM) classification algorithm. This research uses data from BMKG Cilacap from 2015 until 2017. Test data is part of data that is randomly fetched from the overall data used. From model testing, get value with performance results from datasets that generate accuracy of 88%, 87% precision and 89% recall. Therefore, to solve this problem, the researcher created a website-based fisherman sailing scheduling system.
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	ABSTRAK

	
	
	Sebagian masyarakat Cilacap hidup di pesisir pantai sebagai nelayan yang memanfaatkan hasil laut untuk memenuhi kebutuhan hidup. Salah satu pendukung nelayan dalam pelayaran tersebut adalah informasi dari BMKG. Untuk membantu mengatasi masalah tersebut, maka dilakukan penelitian untuk menentukan jadwal berlayar nelayan menggunakan metode data mining dengan algoritma klasifikasi Support Vector Machine (SVM) berbasis website. Penelitian ini menggunakan data BMKG Cilacap dari tahun 2015 sampai tahun 2017. Data uji merupakan bagian dari data yang diambil secara acak dari keseluruhan data yang digunakan. Dari pengujian model didapatkan nilai dengan hasil performa dari dataset yang menghasilkan akurasi 88%, presisi 87% dan recall 89%. Maka untuk mengatasi masalah tersebut, peneliti membuat sistem penjadwalan pelayaran nelayan berbasis website. 
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INTRODUCTION 
Indonesia is a country that is divided into two parts, namely land and water. Indonesia has an inland territorial sea area of ​​284,210,900 km2, an Exclusive Economic Zone area of ​​2,981,211,000 km2 and a 12-mile sea area of ​​279,322,000 km2 (Ramdhan, M., and Arifin, T., 2013). Thus, when viewed from the vast landscape of Indonesian seas and islands scattered around the territory of Indonesia, Indonesia has a rich potential for fisheries, marine industry, marine services, transportation, and marine tourism.
The southern coast of Java has a considerable marine fishery potential because it is directly adjacent to the Indian Ocean which stores a lot of marine wealth. The existence of the port in Cilacap has caused a lot of activity in sea waters, one of which is fishermen. Based on data from the Ministry of Maritime Affairs and Fisheries in Cilacap the number of fishermen in Cilacap Regency in 2015 amounted to more than 17,000 (Ministry of Marine a Fisheries, 2019).
Some of the people of Cilacap who live in coastal areas have a livelihood as fishermen who use marine products to meet their daily needs. Of course, for the smooth running of their activities, sea conditions are very influential. One supporter of fishermen on the voyage is information from BMKG Cilacap. BMKG has the task of carrying out governmental duties in the fields of Meteorology, Climatology, Air Quality and Geophysics in accordance with applicable laws and regulations. One of the main functions of the Climatology and Geophysics Meteorological Agency is the delivery of information to agencies and related parties and the public regarding climate change (Meteorological, Climatology, and Geophysical Agences, 2020). 
The dataset that will be used by researchers is data obtained from BMKG Cilacap. From the data set it can be extracted data or it can be called data mining. Data mining is a field of several scientific fields that unites techniques from machine learning, recognition, patterns, information retrieval from large databases (Kusrini., and Luthfi, E. T., 2009). The purpose of data mining is to obtain relationships or patterns that might provide useful indications and one of the classification methods in this study is to use the Support Vector Machine (SVM) method. SVM has been extended to solve nonlinear regression estimation problems, known as SVR. These models were employed for forecasting hourly wave heights (Wei, C. C., 2018).
Elbisy, M.S. predicted the sea wave parameters by using SVM for different kernel functions (Elbisy, M. S., 2015). A genetic algorithm (GAs) was used in this study to determine the optimal values of the parameters for the different kernel functions of the SVMs and compared these results with those obtained from the field data and a Back-Propagation Neural Network (BPNN) and a Cascade-Correlation Neural Network (CCNN) models. The results showed that the SVM (RBF kernel) model out-performed the other methods. Furthermore, the SVM (RBF kernel) model has the highest accuracy and better generalization performance than the CCNN and BPNN models for all wave height and period ranges. The results obtained in this investigation demonstrated that the SVM (RBF kernel) model is a promising alternative to NN for wave parameter forecasting.
RESEARCH METHODS 
This section explains about the materials of the research and the equipment’s used as the method. There are also explanations about the steps of solving the problem.
1. [image: ]Data Mining Method 
Figure 1. Data mining flow

Based on Figure 1 it can be seen that the research to be carried out has several stages including:
a. Data collection
Data collection conducted by the author is to conduct interviews and data collection directly at BMKG Cilacap from the process obtained data of 20623 starting from 2015-2017.
b. Preprocessing data
1) Data preparation
For the first stage of data preprocessing is data preparation that is collecting all data in Microsoft Excel (.XLS) format. Data obtained from BMKG is still separated by year and month, and records are made hourly.
2) Handling of missing value
After the data has been checked and given information, the next step is handling the missing value. In the sea wave data there are several hours or even days without data or not recorded. Therefore, the missing data is handled by removing blank data for further analysis.
3) Normalizing data
The process of data normalization is to modify the values ​​in variables so that they can be measured on a general scale. In machine learning there are various forms of normalization. Some of the most common forms of normalization aim to change values ​​so that the number becomes 1.
4) Feature selection
The next stage is feature selection, generally in the analysis and research of data, not all attributes or features are used. At this stage the target attributes for the calculations are also determined.
5) Data classification
The process of data classification is to classify or classify data, so that they can see the report / results according to each group. Based on the data I got from BMKG Cilacap there are 4 levels of risk to the safety of shipping based on sea waves and wind speed.
6) Distribution of training sets and test sets
At this stage the data is divided into training data and testing data. Data is shared using features of the Python framework, and is divided based on the amount of data. Sharing data through Python can divide randomly so that it is considered to be closer to the machine learning approach that carries a random element.
c. SVM Classification Model
Support Vector Machine (SVM) is the best method that can be used in classification problems. The SVM concept stems from the problem of classifying two classes so that it requires positive and negative training sets. SVM tries to find the best hyperplane (separator) to separate into these two classes (Pratama, A., Wihandika, R. C., and Ratnawati, D. E., 2018). At this stage the results of the distribution of training data and testing data that have been made previously will be modeled using the SVM algorithm. From a set of given training samples labeled either positive or negative, a maximum margin hyperplane splits the positive or negative training sample, as a result the distance between the margin and the hyperplane is maximized. If there exist no hyperplanes that can split the positive or negative samples, a SVM selects a hyperplane that splits the sample as austerely as possible, while still maximizing the distance to the nearest austerely split examples (Nayak, J., Naik, B., and Behera, H. S., 2015).
 
2. Systems Development Method 
[image: ]The system development method used in this study is Waterfall. The waterfall SDLC model is often called the sequential linear model or classic life cycle (Rossa, A. S., and Salahuddin, M., 2018).

Figure 2. Illustration of the waterfall model
The following are the steps that the Waterfall method must pass in the study:
a. Software requirements analysis
	The process of gathering needs is done intensively to specify software requirements so that software can be understood as what is needed by the user.
b. The design
	Software design is a multi-step process that focuses on the design of software programming including data structures, software architecture, interface representation, and coding procedures.
c. Making program code
Designs must be translated into software programs. The result of this stage is a computer program in accordance with the design that was created at the design stage.
d. Testing
Testing focuses on software in a logical and functional way and ensures that all parts have been tested.

RESULTS AND DISCUSSION
Data Mining Process
a. Data collection
In this study the data used are Cilacap sea water data obtained by requesting directly and permission to the BMKG Cilacap office, this data consists of 22 features. In this data, there are 20623 data and the author uses only 9 features, namely, date, time, wind direction, wind speed, wave direction, minimum wave height, maximum wave height, average wave height, wavelength.
[image: ]





Figure 3. Samples of Cilacap Sea Waters data

b. Preprocessing Data
1) Data preparation
At this stage the data obtained are still separated monthly and annually. To simplify the research process, all data is combined first into one document. All data that has been merged and initially with the XLS extension is then converted to CSV file.
2) Handling of missing value
At this stage missing values will be performed as the preprocessing stage. Missing values in a data can affect the results of accuracy, therefore handling of missing values is performed. Because in this dataset there are many missing data values. Then the removal of data with missing values is performed in Microsoft Excel.
3) Normalization
The normalization process is to modify the values in a variable so that we can measure it on a general scale. In the process of normalizing the date, time, and target attributes do not participate normalized.
4) Feature selection
At the feature selection stage, the target attribute will be determined to perform the calculation. With this in mind, selecting features can reduce many of the redundant features that are less needed that can lead to a slower process of training models and reduce accuracy.
5) Data classification
The process of data classification is to classify or classify data, so that they can see the report / results according to each group. Based on the data that I got from BMKG Cilacap there are 4 levels of risk to the safety of shipping based on sea waves and wind speed. Following the risk level table:
Table 1. Risk Level
	Risk level based
	Very low
	Low
	Medium
	High

	wind speed
	<7 knot
	7-10 knot
	10-15 knot
	>15 knot

	Wave height
	<0.5 m
	0.5-1.0 m
	10-1.25 m
	>1.25 m



Based on table 1 Level of risk, then the data is classified in Microsoft Excel and creates a new variable named target. The following are the results of data classification based on risk level:
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Figure 4. Results of data classification
In Figure 4 the data are grouped according to table 1 the level of risk by creating a new variable named target. In the target variable there are numbers 3, 2, 1 and 0. Number 3 indicates high risk, number 2 moderate risk, number 1 low risk and number 0 very low risk.
6) Distribution of training and testing data
Training sets are used to create machine learning models, while testing sets are used to test performance and correctness in data mining models. The comparison between training and testing data is 7: 3 or it can be said that 70% of the total data is used for training, while 30% is used for testing.

c. Model Support Vector Machine (SVM)
After dividing the data into testing and training sets. Next is implementing the model in the training data. Scikit-Learn is the libraries needed for classification in the data analysis process. To create an SVM model, the SVM library from Scikit-Learn must be imported first. Because we do the classification, the author uses the support vector classification class written with "SVC" in the library of Scikit-Learn, the "fit" method of the SVC class is called to practice the algorithm in training data.
d. Evaluation
1) [image: ]Accuracy 


Figure 5. Process and accuracy results
Accuracy can be calculated by comparing test data and predictive value. The picture above is the result of the performance of the dataset which produces an accuracy of 88%.
2) Precision and Recall
[image: ]







Figure 6. Process and results of precision, recall
Based on Figure 6 is the result of the performance of the dataset that produces a precision of 87% and recall 89%.

Analysis of Results
a. Functional Requirements
Functional requirements are system service statements that must be provided, how the system reacts to certain processes and how the system behaves in certain situations. Functional requirements in system development are as follows:
1) Input Requirements
Input needs or input needed to meet the needs of the implementation of this system is the main page that serves to operate the system by starting the determination and input time of time and date.
2) Process Requirements
The process of determining the schedule to determine the fishing sailing schedule based on sea waves and wind speed.
3) Output Needs
In the form of output or the results of determining the fisherman's sailing schedule after the process needs to be done.
4) Interface Requirements
[image: ]There are a number of pages on the system, i.e. interface (homepage) and output, about-interface page.







Figure 7. The main page of the website
[image: D:\BISMILLAH SKIRPSI\BIMSILLAH FIX\benar\gambar\output.jpeg]On the main page of the website there is a date and time field for inputting the desired date and time, then the specify button to see the results. Then there is the homepage link to return to the start page and a link about us which contains information about the application.










Figure 8. Main page after output exits
[image: ]In Figure 8 is the main page to see the results after inputting the date and time. Then sail / no information appears and there are risk categories (very low, low, medium and high) based on sea waves and wind speed. There are graphs to illustrate the wave height and wind speed.








Figure 9. Pages about us
On the page about us contains information about the application of determining the fishing sailing schedule which is at longitude 109.18 and latitude 7.87.

CONCLUSIONS AND RECOMMENDATIONS
Based on the results of the research that has been done, the following conclusions can be drawn that This research has succeeded in classifying data based on 4 levels of risk. This study has successfully predicted using the Support Vector Machine algorithm with the results of the performance of the dataset that produces an accuracy of 88%, precision 87% and recall 89%. This research has succeeded in creating a website-based system for determining fishermen sailing schedules based on sea waves using data mining methods. The results of black box testing produce functionality from applications that have been built that the application has been successfully running in accordance with their respective functions.
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from sklearn.metrics import classification_report
print(classification_report(y_test, y_pred))
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