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1. Kondirypariis mpoekry:

<?xml version="1.0" encoding="UTF-8"?>
<project xmlns="http://maven.apache.org/POM/4.0.0"
xmlIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://maven.apache.org/POM/4.0.0
http://maven.apache.org/xsd/maven-4.0.0.xsd">
<modelVersion>4.0.0</modelVersion>

<groupld>org.konstantinp</groupld>
<artifactld>spectrMask</artifactld>
<version>1.0-SNAPSHOT</version>

<dependencies>

<dependency>
<groupld>com.zenjava</groupld>
<artifactld>javafx-maven-plugin</artifactid>
<version>8.8.3</version>

</dependency>

<dependency>
<groupld>org.apache.poi</groupld>
<artifactld>poi</artifactld>
<version>4.1.1</version>

</dependency>

<dependency>
<groupld>org.apache.poi</groupld>
<artifactld>poi-ooxml</artifactid>
<version>4.1.1</version>

</dependency>

<dependency>
<groupld>org.projectlombok</groupld>
<artifactld>lombok</artifactld>
<version>1.18.10</version>
<scope>provided</scope>

</dependency>

<dependency>
<groupld>org.apache.commons</groupld>
<artifactld>commons-lang3</artifactld>
<version>3.9</version>

</dependency>

<dependency>
<groupld>log4j</groupld>



<artifactld>log4j</artifactld>
<version>1.2.17</version>
</dependency>

</dependencies>
<build>
<plugins>
<plugin>
<groupld>org.apache.maven.plugins</groupld>
<artifactld>maven-compiler-plugin</artifactld>
<configuration>
<source>8</source>
<target>8</target>
</configuration>
</plugin>
<plugin>
<groupld>com.zenjava</groupld>
<artifactld>javafx-maven-plugin</artifactld>
<version>8.8.3</version>
<configuration>
<mainClass>Main</mainClass>
</configuration>
</plugin>
<plugin>
<!l-- Build an executable JAR -->
<groupld>org.apache.maven.plugins</groupld>
<artifactld>maven-jar-plugin</artifactld>
<version>3.1.0</version>
<configuration>
<archive>
<manifest>
<addClasspath>true</addClasspath>
<classpathPrefix>lib/</classpathPrefix>
<mainClass>Main</mainClass>
</manifest>
</archive>
</configuration>
</plugin>
</plugins>
</build>

</project>
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2. Kondirypariis iHTepdeiicy KopucTyBayva.

<?xml version="1.0" encoding="UTF-8"?>

<?import javafx.geometry.*?>

<?import javafx.scene.chart.LineChart?>

<?import javafx.scene.chart.NumberAxis?>

<?import javafx.scene.control.*?>

<?import javafx.scene.layout.*?>

<GridPane maxHeight="750.0" maxWidth="1200.0" minHeight="500.0" minWidth="850.0"

prefHeight="500.0" prefWidth="850.0"
xmlins="http://javafx.com/javafx/8.0.171" xmlins:fx="http://javafx.com/fxml/1"
fx:controller="controller.Controller">

<children>
<MenuBar GridPane.columnSpan="2">
<menus>
<Menu mnemonicParsing="false" text="dann">
<items>

<Menultem fx:id="openFileMenultem" mnemonicParsing="false"
onAction="#openFileButton"
text="OTKpbITb"/>
<SeparatorMenultem mnemonicParsing="false"/>
<Menultem mnemonicParsing="false" onAction="#saveFileButton" text="CoxpaHutb"/>
</items>
</Menu>
<Menu mnemonicParsing="false" text="Tpa¢punk">
<items>
<Menultem mnemonicParsing="false" onAction="#cleanChart" text="0Ounctntb
rpadpuk"/>
<CheckMenultem fx:id="compareCharts" mnemonicParsing="false"
onAction="#compareCharts"
text="CpaBHuBaTb rpadpukun'"/>
</items>
</Menu>
</menus>
</MenuBar>
<TreeView fx:id="devicesTreeView" onContextMenuRequested="#mouseClick"
onMouseClicked="#mouseClick"
GridPane.rowIndex="1">
<GridPane.margin>
<Insets bottom="5.0" left="5.0" right="5.0" top="5.0"/>
</GridPane.margin>
</TreeView>
<LineChart fx:id="spectrMaskChart" GridPane.columnindex="1" GridPane.hgrow="ALWAYS"
GridPane.rowIndex="1"



GridPane.vgrow="ALWAYS">
<xAxis>
<NumberAxis side="BOTTOM"/>
</xAxis>
<yAxis>
<NumberAxis side="LEFT"/>
</yAxis>
<GridPane.margin>
<Insets bottom="5.0" left="5.0" right="5.0" top="5.0"/>
</GridPane.margin>
</LineChart>
<HBox prefHeight="100.0" prefWidth="200.0" GridPane.columnindex="1"
GridPane.rowIndex="2">
<children>
<Label text="-30 db ">
<HBox.margin>
<Insets left="25.0"/>
</HBox.margin>
</Label>
<Label fx:id="frequency30db">
<HBox.margin>
<Insets right="75.0"/>
</HBox.margin>
</Label>
<Label text="-3 db "/>
<Label fx:id="frequency3db"/>
</children>
</HBox>
<VBox prefHeight="200.0" prefWidth="100.0" GridPane.rowIndex="2">
<children>
<HBox prefHeight="100.0" prefWidth="200.0">
<children>
<Label text="EnemenTiB y 6a3i: ">
<HBox.margin>
<Insets left="10.0"/>
</HBox.margin>
</Label>
<Label fx:id="countinBase"/>
</children>
</HBox>
<HBox prefHeight="100.0" prefWidth="200.0">
<children>
<Label text="Po3mip 6azu: ">
<HBox.margin>
<Insets left="10.0"/>
</HBox.margin>
</Label>
<Label fx:id="sizeOfBase"/>
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</children>
</HBox>
</children>
</VBox>
</children>
<columnConstraints>
<ColumnConstraints/>
<ColumnConstraints hgrow="ALWAYS"/>
</columnConstraints>
<rowConstraints>
<RowConstraints/>
<RowConstraints/>
<RowConstraints minHeight="10.0" prefHeight="30.0"/>
</rowConstraints>
</GridPane>

3. TekcT nporpamu:

import javafx.application.Application;
import javafx.fxml.FXMLLoader;
import javafx.scene.Parent;
import javafx.scene.Scene;
import javafx.stage.Stage;

public class Main extends Application {

@Override
public void start(Stage primaryStage) throws Exception {
Parent root = new
FXMLLoader().load(getClass().getResourceAsStream("/sample.fxml"));
primaryStage.setTitle("SpectrMask");
primaryStage.setScene(new Scene(root));
primaryStage.show();

public static void main(String[] args) {
launch(args);
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package controller;

import dom.Device;

import excel.DocumentProcessor;

import javafx.embed.swing.SwingFXUtils;
import javafx.event.ActionEvent;

import javafx.fxml.FXML;

import javafx.scene.SnapshotParameters;
import javafx.scene.chart.LineChart;
import javafx.scene.control.CheckMenultem;
import javafx.scene.control.Label;

import javafx.scene.control.Treeltem;
import javafx.scene.control.TreeView;
import javafx.scene.image.Writablelmage;
import javafx.scene.input.MouseEvent;
import javafx.stage.FileChooser;

import javafx.stage.Stage;

import lineChart.ChartCreator;

import lombok.extern.log4j.Log4j;

import javax.imageio.ImagelO;
import javax.xml.ws.Action;
import java.io.File;

import java.io.lOException;
import java.util.HashMap;
import java.util.List;

import java.util.Map;

@Log4j

public class Controller {
@FXML
private LineChart spectrMaskChart;
@FXML
private TreeView devicesTreeView;
@FXML
private CheckMenultem compareCharts;
@FXML
private Label frequency30db;
@FXML
private Label frequency3db;
@FXML
private Label countinBase;
@FXML

private Label sizeOfBase;
private ChartCreator chartCreator = new ChartCreator();
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public void openFileButton(ActionEvent actionEvent) {
log.debug("Try to open file");
FileChooser chooser = new FileChooser();
chooser.setTitle("Open EXCEL-File");
chooser.getExtensionFilters().add(new FileChooser.ExtensionFilter("EXCEL-file",
"* xlsx"));
File file = chooser.showOpenDialog(new Stage());

log.debug("Starts process file");

DocumentProcessor documentProcessor = new DocumentProcessor(file);

HashMap<String, List<Device>> deviceMap = documentProcessor.getDeviceMap();

int sizeOfDatabase = 0;

for (Map.Entry<String, List<Device>> device : deviceMap.entrySet()) {
sizeOfDatabase += device.getValue().size();

}

countinBase.setText(String.valueOf(sizeOfDatabase));

long fileSizelnBytes = file.length();

long fileSizelnKB = fileSizeInBytes / 1024,

sizeOfBase.setText(String.valueOf(fileSizeInKB) + " Kb");

log.debug("Devices was successfully parsed");
Treeltem<Device> stringTreeltem = new Treeltem<>();
for (String deviceType : deviceMap.keySet()) {
Device devicel = new Device();
devicel.setName(deviceType);
Treeltem<Device> deviceNameTreeltem = new Treeltem<>(devicel);
for (Device device : deviceMap.get(deviceType)) {
Treeltem<Device> stringTreelteml1 = new Treeltem<>(device);
deviceNameTreeltem.getChildren().add(stringTreeltem1);

}

stringTreeltem.getChildren().add(deviceNameTreeltem);
}
devicesTreeView.setRoot(stringTreeltem);
devicesTreeView.setShowRoot(false);
devicesTreeView.getRoot().setExpanded(true);

@Action
public void mouseClick(MouseEvent mouseEvent) {
Object selectedltem = devicesTreeView.getSelectionModel().getSelectedltem();
spectrMaskChart.setAxisSortingPolicy(LineChart.SortingPolicy.NONE);
if (selectedltem != null && selectedltem instanceof Treeltem && ((Treeltem)
selectedltem).getValue() instanceof Device) {
Device device = (Device) ((Treeltem) selectedltem).getValue();
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chartCreator.setSpectrMaskChart(spectrMaskChart);
chartCreator.createChart(device);
frequency30db.setText(device.getPrd30db() + " MIu");
frequency3db.setText(device.getPrd3db() + " MTly");

public void cleanChart(ActionEvent actionEvent) {
chartCreator.setSpectrMaskChart(spectrMaskChart);
chartCreator.cleanChart();

public void compareCharts(ActionEvent actionEvent) {
chartCreator.setSpectrMaskChart(spectrMaskChart);
chartCreator.setCompareCharts(compareCharts.isSelected());

public void saveFileButton(ActionEvent actionEvent) {
FileChooser fileChooser = new FileChooser();
FileChooser.ExtensionFilter extFilter = new FileChooser.ExtensionFilter("PNG files
(*.png)", "*.png");
fileChooser.getExtensionFilters().add(extFilter);
File file = fileChooser.showSaveDialog(new Stage());
if (file '= null) {
Writablelmage image = spectrMaskChart.snapshot(new SnapshotParameters(),

null);
try {
ImagelO.write(SwingFXUtils.fromFXImage(image, null), "png", file);
} catch (IOException e) {
e.printStackTrace();
}
}
}
}

package dom;

import lombok.Getter;
import lombok.Setter;

@Getter

@Setter

public class Coordinates {
private Double frequency;
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private Double strip;

public Coordinates() {
}

public Coordinates(Double frequency, Double strip) {
this.frequency = frequency;
this.strip = strip;

package dom;
import javafx.scene.chart.XYChart;
import java.util.Comparator;

public class CoordinatesComparator implements Comparator<XYChart.Data<Double,
Double>> {

@Override
public int compare(XYChart.Data<Double, Double> 01, XYChart.Data<Double, Double>
02) {
if (ol.getXValue().equals(o2.getXValue())) {
if (ol.getXValue() <= 0) {
return ol.getYValue().compareTo(o2.getYValue());
}else {
return o2.getYValue().compareTo(ol.getYValue());
}
} else {
return ol.getXValue().compareTo(o2.getXValue());

package dom;

import lombok.AccesslLevel;
import lombok.Getter;
import lombok.Setter;

import java.util.ArraylList;
import java.util.List;



@Setter(AccessLevel.PUBLIC)
@Getter
public class Device {
private Long id;
private Long count;
private String name;
private DeviceType deviceType;
private Long minFrequency;
private Long maxFrequency;
private String radiationClass;
private String numberOfSignalPositionsIinSignalSpace;
private String code;
private String modulation;
private Double prd3db;
private Double prd30db;
private String frequencyDeviation;
private List<Coordinates> measurementsMask = new ArrayList<>();
private String extralnfo;

@Override
public String toString() {
return this.name;

package dom;

public enum DeviceType {
A, D;

package excel;

import dom.Device;

import lombok.Getter;

import lombok.extern.log4j.Log4j;

import org.apache.commons.lang3.StringUtils;

import org.apache.poi.ss.usermodel.*;

import org.apache.poi.xssf.usermodel. XSSFWorkbook;

import java.io.File;
import java.io.FilelInputStream;



import java.
import java.
import java.
import java.
import java.

@Log4j
public class
@Getter
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io.|IOException;
util.ArraylList;
util.HashMap;
util.lterator;
util.List;

DocumentProcessor {

private HashMap<String, List<Device>> deviceMap = new HashMap<>();

public DocumentProcessor(File file) {

try {

FilelInputStream fileStream = new FilelnputStream(file);
Workbook workbook = new XSSFWorkbook(fileStream);
Iterator<Sheet> sheetlterator = workbook.sheetlterator();
while (sheetlterator.hasNext()) {
processSheet(sheetlterator.next());

}

fileStream.close();
} catch (IOException e) {
log.warn(e.getMessage(), e);

private void processSheet(Sheet sheet) {
deviceMap.putlfAbsent(sheet.getSheetName(), new ArraylList<>());
Iterator<Row> rowlterator = sheet.rowlterator();
RowProcessor rowProcessor = null;
while (rowlterator.hasNext()) {
Row row = rowlterator.next();

try {

if (checklfRowlIsEmpty(row)) {

}

if (row.getRowNum() <= 1) {
continue;

} else {
break;

if (rowProcessor == null) {

}

rowProcessor = new RowProcessor(row);
continue;

Device device = rowProcessor.processRow(row);
if (!device.getMeasurementsMask().isEmpty()) {
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List<Device> devices = deviceMap.get(sheet.getSheetName());
devices.add(device);
}
} catch (Exception e) {
System.out.printin("Exception " + e +

in sheet " + sheet.getSheetName());

private boolean checklfRowlsEmpty(Row row) {
if (row == null) {
return true;
}
if (row.getLastCellNum() <= 0) {
return true;
!
for (int celINum = row.getFirstCelINum(); cellNum < row.getLastCelINum();
cellINum++) {
Cell cell = row.getCell(cellNum);
if (cell = null && cell.getCellType() != CellType.BLANK &&
StringUtils.isNotBlank(cell.toString())) {
return false;

}

return true;

package excel;

import dom.Coordinates;

import dom.Device;

import dom.DeviceType;

import lombok.extern.log4j.Log4j;

import org.apache.commons.lang3.StringUtils;
import org.apache.poi.ss.usermodel.Cell;
import org.apache.poi.ss.usermodel.CellType;
import org.apache.poi.ss.usermodel.Row;

import java.util.ArraylList;
import java.util.lterator;

import java.util.List;

@Log4j
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public class RowProcessor {
private int headld = -1;
private int headCount = -1;
private int headName = -1;
private int headDeviceType = -1;
private int headMinFrequency = -1;
private int headMaxFrequency = -1;
private int headRadiationClass = -1;
private int headNumberOfSignalPositionsInSignalSpace = -1;
private int headCode = -1;
private int headModulation = -1;
private int headPrd3db = -1;
private int headPrd30db = -1;
private int headFrequencyDeviation = -1;
private List<Integer> headFrequency = new ArrayList<>();
private List<Integer> headStrip = new ArrayList<>();

public RowProcessor(Row row) throws IllegalArgumentException {
Iterator<Cell> celllterator = row.celllterator();
while (celllterator.hasNext()) {
Cell cell = celllterator.next();
if (isEquals("ID", cell)) {
headld = cell.getColumnindex();
} else if (isEquals("kin-cTb", cell)) {
headCount = cell.getColumnindex();
} else if (isEquals("Ha3Ba/Tun PE3", cell)) {
headName = cell.getColumnindex();
} else if (isEquals("A/D", cell)) {
headDeviceType = cell.getColumnindex();
} else if (isEquals("MiH_uact", cell)) {
headMinFrequency = cell.getColumnindex();
} else if (isEquals("Makc_uact", cell)) {
headMaxFrequency = cell.getColumnlindex();
} else if (isEquals("knac sunpomiHoBaHHa", cell) || isEquals("Knaceunpom", cell))

headRadiationClass = cell.getColumnindex();
} else if (isEquals("no3-ctb", cell) || isEquals("Mo3-HicTb", cell)) {
headNumberOfSignalPositionsinSignalSpace = cell.getColumnindex();
} else if (isEquals("koa", cell)) {
headCode = cell.getColumnindex();
} else if (isEquals("mopynauia”, cell)) {
headModulation = cell.getColumnindex();
} else if (isEquals("Mpa(-3aB6)", cell)) {
headPrd3db = cell.getColumnindex();
} else if (isEquals("Mpa(-3046)", cell)) {
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headPrd30db = cell.getColumnindex();
} else if (isEquals("Bigaxun yactotn", cell)) {
headFrequencyDeviation = cell.getColumnindex();
} else if (isEquals("Ha piBHi (aB)", cell)) {
headStrip.add(cell.getColumnindex());
} else if (isEquals("cmyra (Mrlw)", cell) || isEquals("cmyra 5xCS (MTlu)", cell)) {
headFrequency.add(cell.getColumnindex());
} else if (isEquals("Ne 3/n", cell) || isEquals("Ne3/n", cell) || isEquals("Ne\n3/n.",

cell)) continue;

else if (isEquals("Kon.PE3 (gnty) rec", cell)) continue;
else if (CellType.BLANK.equals(cell.getCellType())) continue;
else if (isEquals("EN 302.217-2-2014", cell)) continue;
else {
throw new IllegalArgumentException("Wrong value in cell " +

cell.getAddress() + " cellType " + cell.getCellType() + " cell value " + getValue(cell));

}

public Device processRow(Row row) {
Device device = new Device();
if (headld > 0) {

}

device.setld(getLongValue(row.getCell(headld)));

if (headCount > 0) {

}

device.setCount(getLongValue(row.getCell(headCount)));

if (headName > 0) {

}

device.setName(getStringValue(row.getCell(headName)));

if (headDeviceType > 0) {

}

String stringValue = getStringValue(row.getCell(headDeviceType));
DeviceType deviceType = null;
if (stringValue != null && !stringValue.isEmpty()) {
deviceType = DeviceType.valueOf(stringValue);
}

device.setDeviceType(deviceType);

if (headMinFrequency > 0) {

}

device.setMinFrequency(getLongValue(row.getCell(headMinFrequency)));

if (headMaxFrequency > 0) {

}

device.setMaxFrequency(getLongValue(row.getCell(headMaxFrequency)));

if (headRadiationClass > 0) {
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device.setRadiationClass(getStringValue(row.getCell(headRadiationClass)));

}
if (headNumberOfSignalPositionsinSignalSpace > 0) {

device.setNumberOfSignalPositionsInSignalSpace(getStringValue(row.getCell(headNumb
erOfSignalPositionsIinSignalSpace)));
}
if (headCode > 0) {
device.setCode(getStringValue(row.getCell(headCode)));
}
if (headModulation > 0) {
device.setModulation(getStringValue(row.getCell(headModulation)));
}
if (headPrd3db > 0) {
device.setPrd3db(getDoubleValue(row.getCell(headPrd3db)));
}
if (headPrd30db > 0) {
device.setPrd30db(getDoubleValue(row.getCell(headPrd30db)));

}
if (headFrequencyDeviation > 0) {

device.setFrequencyDeviation(getStringValue(row.getCell(headFrequencyDeviation)));
}
if ('lheadFrequency.isEmpty()) {
List<Coordinates> coordinatesList = new ArrayList<>();
for (int i : headFrequency) {
Coordinates coordinates = new Coordinates();
Double doubleValue = getDoubleValue(row.getCell(i));
if (doubleValue != null) {
coordinates.setFrequency(doubleValue);
coordinateslList.add(coordinates);

}
intj=0;
for (int i : headStrip) {
Double doubleValue = getDoubleValue(row.getCell(i));
if (doubleValue != null) {
coordinatesList.get(j).setStrip(doubleValue);
j++;

7

}

device.setMeasurementsMask(coordinatesList);

}

return device;
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public Object getValue(Cell cell) {
switch (cell.getCellType()) {
case FORMULA:
return cell.getCellFormula();
case BLANK:
return StringUtils.EMPTY;
case BOOLEAN:
return cell.getBooleanCellValue();
case STRING:
return cell.getStringCellValue();
case NUMERIC:
String cellVallue = String.valueOf(cell.getNumericCellValue());
if (cellVallue.startsWith("+")) {
cellVallue = cellVallue.replaceAll("\\+", StringUtils.EMPTY);
}
return Double.valueOf(cellVallue);
default:
return null;

private String getStringValue(Cell cell) {
return getValue(cell).toString();

private Long getLongValue(Cell cell) {
Long result = null;
Double doubleValue = getDoubleValue(cell);
if (doubleValue != null) {
result = doubleValue.longValue();

}

return result;

private Double getDoubleValue(Cell cell) {
Double result = null;
String s = getValue(cell).toString();
if (Is.isEmpty()) {
result = Double.valueOf(s);

}

return result;
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private boolean isEquals(String etalon, Cell cell) {
boolean result = false;
switch (cell.getCellType()) {

case STRING:
etalon = etalon.replaceAll("(\\s+[\\. [, [\\n [\\r[_[-[\\(I\\)", "");
String cellValue = cell.getStringCellValue().replaceAll("(\\s+|\\.|, |\\n|\\r|_]|-

NN, ™M)

result = etalon.equalsignoreCase(cellValue);
break;

case NUMERIC:
result = etalon.equalsignoreCase(String.valueOf(cell.getNumericCellValue()));
break;

case BLANK:

case BOOLEAN:

case _NONE:

case ERROR:

case FORMULA:

default:
result = false;
break;

}

return result;

package lineChart;

import dom.Coordinates;

import dom.CoordinatesComparator;
import dom.Device;

import javafx.collections.FXCollections;
import javafx.collections.Observablelist;
import javafx.scene.chart.LineChart;
import javafx.scene.chart.XYChart;
import javafx.scene.control.Tooltip;
import javafx.util.Pair;

import lombok.Setter;

import java.util.ArraylList;
import java.util.List;

public class ChartCreator {
@Setter
private boolean compareCharts;
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@Setter
private LineChart spectrMaskChart;

public void cleanChart() {
spectrMaskChart.getData().clear();

public void createChart(Device device) {
if (!device.getMeasurementsMask().isEmpty()) {
if (lcompareCharts) {
cleanChart();
}
XYChart.Series<Double, Double> series = new XYChart.Series<>();
ObservableList<XYChart.Data<Double, Double>> datas =
FXCollections.observableArraylList();

for (Coordinates coordinates : device.getMeasurementsMask()) {
double y = coordinates.getStrip();
double x = coordinates.getFrequency();
datas.add(new XYChart.Data<>(x, y));
datas.add(new XYChart.Data<>(-x, y));
}
datas.add(findPRD30Db(device));
findPRD3Db(device);
datas = datas.sorted(new CoordinatesComparator());
series.setData(datas);
StringBuilder chartTitle = new StringBuilder("PucyHork X X.X - " +
device.getName());
if (device.getMinFrequency() != null && device.getMaxFrequency() != null) {
chartTitle.append("”, f=").append(device.getMinFrequency()).append("-
").append(device.getMaxFrequency()).append("MTly");

}
if (device.getRadiationClass() != null && !device.getRadiationClass().isEmpty()) {

chartTitle.append("”, ").append(device.getRadiationClass());

}
if (device.getModulation() != null && !device.getModulation().isEmpty()) {

chartTitle.append(", ").append(device.getModulation());
}

series.setName(chartTitle.toString());

spectrMaskChart.getData().add(series);
createTooltip();
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private XYChart.Data<Double, Double> findPRD30Db(Device device) {
XYChart.Data<Double, Double> less30 = new XYChart.Data<>(0.0, -60.0);
XYChart.Data<Double, Double> more30 = new XYChart.Data<>(0.0, 10.0);
for (Coordinates coordinates : device.getMeasurementsMask()) {
double y = coordinates.getStrip();
double x = coordinates.getFrequency();
if (y<=-30 && y > less30.getYValue()) {
less30.setYValue(y);
less30.setXValue(x);
}
if (y>=-30 && y < more30.getYValue()) {
more30.setYValue(y);
more30.setXValue(x);

}

double x30db = (more30.getXValue() - less30.getXValue()) * (-30 -
less30.getYValue()) / (more30.getYValue() - less30.getYValue()) + less30.getXValue();

device.setPrd30db(x30db);

return new XYChart.Data<>(x30db, -30.0);

private XYChart.Data<Double, Double> findPRD3Db(Device device) {
device.getMeasurementsMask().sort((o1, 02) -> {
return o2.getStrip().compareTo(ol.getStrip());

H;

Double lowestStrip =
device.getMeasurementsMask().get(device.getMeasurementsMask().size() -
1).getStrip();

if (lowestStrip < 0) {

lowestStrip *= -1;

}

Double highestStrip = device.getMeasurementsMask().get(0).getStrip();

Coordinates beginCoordinates = new Coordinates();

beginCoordinates.setFrequency(0.0);

Double deltaStrip = lowestStrip + highestStrip;

beginCoordinates.setStrip(deltaStrip);

Double area = 0.0;

List<Double> areaResults = new ArrayList<>();

for (Coordinates coordinates : device.getMeasurementsMask()) {

Coordinates coordinatesTemp = new Coordinates();
coordinatesTemp.setFrequency(coordinates.getFrequency());
coordinatesTemp.setStrip(coordinates.getStrip() + deltaStrip);

area += calculateAreaByTwoDots(beginCoordinates, coordinatesTemp);
areaResults.add(area);

beginCoordinates = coordinatesTemp;
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}

Double neediestArea = area * 0.995;
Double deltaArea = area - neediestArea;
Pair<Integer, Integer> indexesOfPointForSearch3Db = null;
for (inti = 0; i < areaResults.size(); i++) {
if (areaResults.get(i) > neediestArea) {
indexesOfPointForSearch3Db = new Pair<>(i - 1, i);
break;

}

Coordinates coordinates =
device.getMeasurementsMask().get(indexesOfPointForSearch3Db.getKey());
Coordinates firstLocalCoordinate = new Coordinates(coordinates.getFrequency(),
coordinates.getStrip() + deltaStrip);
Coordinates coordinates2 =
device.getMeasurementsMask().get(indexesOfPointForSearch3Db.getValue());
Coordinates secondLocalCoordinates = new
Coordinates(coordinates2.getFrequency(), coordinates2.getStrip() + deltaStrip);
Pair<Double, Double> equation = createEquation(firstLocalCoordinate,
secondLocalCoordinates);
Double localArea = takelntegral(equation, firstLocalCoordinate.getFrequency(),
secondLocalCoordinates.getFrequency());
neediestArea = localArea - deltaArea;
XYChart.Data<Double, Double> prd3db = null;
for (double d = secondLocalCoordinates.getFrequency(); d >
firstLocalCoordinate.getFrequency(); d -= 0.01) {
Double integral = takelntegral(equation, firstLocalCoordinate.getFrequency(), d);
if (Math.abs(neediestArea - integral) < 0.1) {
prd3db = new XYChart.Data<>(d, secondLocalCoordinates.getStrip());
device.setPrd3db(d);
break;

}
return prd3db;

private Double calculateAreaByTwoDots(Coordinates firstCoordinate, Coordinates
secondCoordinates) {
Pair<Double, Double> equation = createEquation(firstCoordinate,
secondCoordinates);
return takelntegral(equation, firstCoordinate.getFrequency(),
secondCoordinates.getFrequency());

}

private Double takelntegral(Pair<Double, Double> equation, Double firstLimit, Double
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secondLimit) {

Double result = 0.0;

if (equation != null) {

result = (equation.getKey() * (Math.pow(secondLimit, 2) / 2) +
equation.getValue() * secondLimit) -
(equation.getKey() * (Math.pow(firstLimit, 2) / 2) + equation.getValue() *

firstLimit);

!

return result;

private Pair<Double, Double> createEquation(Coordinates firstCoordinate,
Coordinates secondCoordinates) {
Pair result = null;
if (firstCoordinate.getFrequency().compareTo(secondCoordinates.getFrequency())
I=0) {
double firstPart = (secondCoordinates.getStrip() - firstCoordinate.getStrip()) /
(secondCoordinates.getFrequency() - firstCoordinate.getFrequency());
double secondPart = (secondCoordinates.getFrequency() *
firstCoordinate.getStrip() - firstCoordinate.getFrequency() *
secondCoordinates.getStrip()) / (secondCoordinates.getFrequency() -
firstCoordinate.getFrequency());
result = new Pair<Double, Double>(firstPart, secondPart);

}

return result;

private void createTooltip() {
for (Object datum : spectrMaskChart.getData()) {
for (XYChart.Data<Double, Double> d : ((XYChart.Series<Double, Double>)
datum).getData()) {
Tooltip.install(d.getNode(), new Tooltip(
"YacTtoTa curHana: " + d.getXValue().toString() + "\n" +
"YposeHb : " + d.getYValue()));
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TOJNATOK B

Cnaiiau npe3eHrarii



MiHICTEPCTEO OCBITH 1 HAYKH YEpaiHH

XapKiBCHKHIT HAINOHANBHHII VHIBEPCHTET PATIOCIEK TPOHIKH

ATECTAIIIMHA POEOTA MATTICTPA

[HOOPMAIIMHE 3ABE3IIEUEHHA CUCTEM

PAZIIOMOHITOPHUHIY

BuxoHas:

cTyaeHT 2 Kypey, rpymu IKTwm-18-1 ITimoxa K.C.
HayxoBHii KepIBHHK ; Ilona O.1.
4.T.H. npod

2018 p.

Beryn

Meta pobortu:

cTeoperHA Basu cnekTpanoHMx Macok Bvnpomidosaqqa PE3
OCHOBHMX  pagjoTexHonoriid,  pospobka  nmporpamsoro
zabesneyenna gna ix nobygoysanHa 1 inTerpauisn ix B
aHanizaTopM CcNewTpy 408 BOOCHOHAASHHA aBToMatMzauii

npouecy KOHTpoAK (MoHiTopuHry) pagiouactoT & Ykpaiki.

O6"ext
oocnigHeHb:

3acobu nporpamyeadHAa  anAa  cTteopedHA  (noBynosum)
CAEKTPANbHMX MACOH BEMNPOMIHIOKUWMX paajioenerTpoOHHMY
zacobis DCHOBHMX umbposmx i SHANOroBEMX
paaioTexHonoria, Aki OXOMAKKITECA CHMCTEMOKD
paniouacToTHOrO MOHITOPHHIY YHpaiHM.
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-
Mpeapet CAeKTpanbHi  mackM  BunpomiHioBanHA PE3 ocHoBHMx
LocnigHeHHA UMbpoBMX | aHanoroeMx paaio TEXHONOMW Ta MOMAMBICTE X
BMKOPUCTaHHA B SBTOMATM30BaHMUX CMCTEMAX

pagioMoHITOpMHIY.

MeTtogm METOOM CTATMCTMUHOND CMHTESY M adanisy, aHaniTMuHoro
OoCNiaHEHHA: ornAay, ob'ekTHa opieHTOBaHOrO NporpamysaHHA.

AKTYAJIBHICTH aTecTaliiiHOI poOOTH

* InmobOambHHM HanpAMKOM anapaTHOI aBTOMAaTH3allli € Tepexif
B11T ABTOMAaTH30BaHHX PEKHMIB poboTH  3aco0iB
PaTIOMOHITOPHHTY OO HAaIBaBTOMAaTHYHHX. OOHH 13 TaKHX
pe:KUMIB 0a3yeThCAd Ha METOOl IIEPEBIPKH BIOMOBIOHOCTI
mapaMeTpiB paIlOBHIIPOMIHIOBAHHA nepeaapaua Ha
KOHKpETHII 4acTOoTi oro creKTpalbHiil Maciil (e1eKTPOHHOMY
TOPTPETY).

* AHaIi3, CYy4acHOTO PHHKY MIPOrpaMHOTro 3a0e3leueHHA B OaHiit
oOmacTi TMOKa3aB BIACYTHICTh HA BITUM3HAHOMY PHHKY
ABTOMAaTHUYHHX METOMIBR TMOOyIOBH CIEKTPATbHHX MacoK
nepenqaBadie PE3. Takok aHam3 IOKa3aB HEOOXIOHICTE 1X
BHKOPHCTAHHA Ha TEPUTOPIi HAIIOI JepiKaBH.



OPTAHIBAIIIITHA CTPYKTYPA JIIT «VIITP»

| A «¥I1P» - Jepi#aEHe MonpHeMcTEO « YEPaHCBEMI Jep#aBHM LIeHTP pagiodacToTy -
| ronoeHMit perynaTop HamioHansHol CPUM. Crnanaetsca 3 9 perioHansumx (i
| CPUM — crcTema pamio¥acTOTHOTO MOHITOPHETY.

= ' = =

|

IH__ I
[
|

I

i

= = E=—=
=S i e
EEEEE ==
== -
= o

AHAJII3 HOPMATUBHHUX TOKYMEHTIB

Jrinto 2z «lInamom EMEOpPHCTAEHHA PATNIOYACTOTHOTO pPecyYpcy YEpaHM» VIiarambHeHi
BHMMOrH 0as0BMX | OCHOBHHEX 3aranbHHX CTAHIAPTIE HA TEXHMHI MapaMeTpH Mepelas adis
22 ocHOBHMX IMJPOEMY Ta aHANOTOEMX pPaTiOTEXHOIOTE i pospobieHi creKTpanbhHi
«MACKI» KIACE I pamioBMIIPOMIHIOEAHE

Il epamx pamoTexHoIoriE

- PEZ unpnouymoearo pam apecrary (IIICET) & pimzaosi woror gigl.35 mo 61T
PEEmmempﬂmmbmm{l&Dﬁ}ynﬁmﬂmxﬁﬂjmlﬂﬁjm;
PEZ wymmmnenicomn Eriomecrymy (MVDE) B piEnzzosi wooteig 40,5 mo 415 ITy;
DPEZ 1medposars pemopensisiors 18 3 & fEmzoki wororein 34 Ty o 40,51 T,

PEZ uedposoro crimsoeoro sy g3y IMT-2000 (UMTE),

PEZ 1o poemro KEIaIHOND TENEE | HIEHDID MOETERKE cTaHnprE DVE-T i DVE-TL
PE? sHanmorceomo EFHOEIND MOETSHHEE,
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AHaJi3 MOB IporpaMyBaHHS

Amaniz MOBE NpOrpaMyEaHH4 [IOKAZAE, MO HAIKPAmiM HCTPYMEHTOM pPealisalii [IpoeKTY €
Moeadava.

3a PBHMOTON 33aMCEHMEA 0basy [JaHMx
HeobxinHO peamizveat v Burmami EXEL
TADIILIE 1 CIIPOMEeHHA poboTi
HEOPHCTVE@Ia.

| -
' Mlcrcsoftl

x: EXce

r_a:l'llzl

B Ty OHATEHEH
(EXEL) - inTepeiic
£ I
H | Pesymetar
{TlobvmoEa CHEETDAETEHED. MACOE)
. Kopuerysas
Bumoramm oo dyHruioHany: (om )

* npocTui iHTepdeic 4nA onepaTopa;
*  MOMAMBICTb BMKOpMcTadHA Tabnuub EXEL sapasoro spaska;

*  dopmysadHA B inTepdeiic kaTanory paaioTexHonorii Ta PE3 B KOMHIN 3 HMx;
* pigobpaeHHA cNekTpaneHMX Macok Nepeaaeadie PE3;

*  posigrosy iHdOpMaLLio Npo KoMHY Macky Nig rpadivyqum sobpamedHam;

*  pemxum nopieHAaHHA Asox i Binbwe macok;

* sbepemeHHA OTPUMAaHKMX Macok y dalin ana seiTHol iHdopmayi.



AJTOPUTM PEAIIBAINI IPOEKTY

Axamiz CTRHEPHE. HOPM T

e iz

Fopuyezkre mepenicy PE3 12 noeimosod imbopuELri

L FOPMYEIHHEE CISTEENSHC ME0H NEpeEEYE L
JECTOCVEIINNE METOR KV ROE0-THREn arponrinE] ofimicl = BT dopuzri EXEL re6mai
PEENMEHOTD SEpTETHEHHOND (TR \l—

Java

ITporpane 126ITEYSHHE L0 PRSI T7H0 SV OHaTEHE] MOETIEOCT

rpaddnol ToEYIDER MECOK T2 iK

k'

BHIPSENSHEE MOLGO0E

Axaniz npEloTsHRCT OTpIaEHK rpadienn penanTTiE

¥

¥

s 1ziTeol iHbopaELH

I ZESpUESHEE PEIMBTETE

W

]

Kokeapranis & GiIEpiac BIOED

¥

Tirerpairis Seiny & amam =ropk cnsarpy Rohde & Schwwarz

FCTOCYEIHKE |KETPOESHIE MEC0K OMTHTE I
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OYHRKIMIOHAJIBHE ITPOT'PAMHE
SABESITEYEHHA
«SpectrMASK-1.0-SNAPSHO'T-jfx»
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DOYHRIHIOHAJBHE ITPOI'PAMHE
SABESITEYEHHA
«SpectrMASK-1.0-SNAPSHOT-jtx»

Permum nobygoem MacoK s
AUHaMIYHOro cnUCKY

n-

Perum BMQaNneHHA MacKM 3
pobBouoi nosepxHi rpadiky

GYHKIIOHATHHE ITPOT PAMHE
3ABE3IEYEHHS
«SpectrMASK-1.0-SNAPSHOT-jfx»

b ATl Oviiciies roski ~ Pemum nopieHAHHA

AT . : ’ CNEKTPpaNbHHUX MaCcoOK
LELEE o Mopierata rpadivg 2 P

TREHHKIHIOBHMIA 28 320K pizHi panioTexHonoril



IHTEI' PAIIA CHERTPAJIBHIX
MACOKB FSH-8

Rat I8 8 sllm

LATI7EN805 OH:
frPower A4 fs  TalBw
Aamge W] W (M} Pusk ProqHa]  Puws il Pewvas B2
LB M - A b i LSRG E 1 TITa d L]
- 30000 M -0 Dol L @ imGdmc “MEdNm -A &
-0 pad M LLE L) k 3 IFENTMEC LR BE
BB MEk & LaTRITE MM dbm -1 548

Fory | M)

JmaTe
lEmEh e

BIICHOBKHU

*  3ripHO 3 «llnasoM EMEOPHCTAHHA pPagio¥acToTHONO pecypcy YipaHu» yiarameHeH! BHMOTH
0a30B1X | OCHOBHIN 3araibHMX CTAHIAPTIE HA TeXHIMHI MapaMeTpH mepedaeadie 22 OCHOBHMX
mQpoBX TA AHANOMOBIX PATIOTEXHOMOTMH 1 pospobmeHl ChexTpameHi «MAcKH» KIaciE B
PATI0EHIPOMIHIOEAHE.

= ¥V BiIMOBIZHOCTI 3 po3polnemmH CIeKTPANEHIIMH «MaCKaMH» KJIAcis pamioBHIpOMiHIOEIHE
23 pammvu Oazw wactotHEx mpuceoens I «¥IOUP» cieopemo v Tab/migHoMY EMITIADi
mbopManiiagi 0asuc 3 TaHMMK M0N0 HapaMeTpis COSKIPATEHIN MACcOK palioEMIpoM HIEAHE 1
DOMYCTHMITY 3HIHSHE BIMMNIUIGHHA MPHUCBOSHIK HaCTOT IO KOWHOMY i3 THme PE3.

»  Pozpobneno 0azy mamm indopmaniiiHoro 0a3Mcy, AMTOPHIM 1 CHENianizoBaHe MpOrpaMHe
zabesmedeHHA AETOMATHI0EAHOrO GOPMYEAHHA CIHSKTPANBHIIN MacOK v rpadidHOMY BHITIATL.

«  PozpobmeHo anropumM aeToMartHzoBaHol iHTerpamil Macox mnepemaBmiE Vo aHanizatopu

COSKTPY, M0 EMEOPHCTOEVIOTECH PATiOMACTOTHIMH OPTaHaMH YpaiHd.
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TOJATOK B

BinomocTi aTecrariiftHoi po6oTH marictpa

Ilo3znaueHusa HavimenyBanns Hon.

B1IOMOCTI

TexcToBi TOKyMEHTH

1 TIOIK. XXXXXX.021T113 [TosicHroBaJIbHA 3aIMCKa 118c.

['padiyni TOKyMEeHTH

2 'OIK.XXXXX.001 11 I'paciuna yactuHa 16 cnaiinis

Hocii inpopmariii

Kowmmakr - nmuck (CD) 1

['OIK. XXXXXX .013/11

3min. | Apk. | Homep mokym. | Ilimm. | [data

Po3po0. IMimoxa K.C. lndbopmartiiine Apkym Apyuis
3a0€e3IIeYeHHs CHCTEM
DPaJliOMOHI TOPUHTY

[Tepesip. [{oma O.I.

H.xomtp. XHYPE kadenpa PTIKC
BizomicTh arecrariinoi

3aTB.

poboTu marictpa
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