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Researcher: | Busayamas Pimpunchat, wisan tangwongcharoen. .
Faculty: . SOIEANE. = x » ol i L Department: Mathematics, Computer Science ...

ABSTRACT

This research presents about image processing and notification technology via smartphone for taking care
of the elderly and sending the notification on daily accidents such as getting help or falling down. By processing
the image from 5 patterns consisting of: beckon with hand, hand waving, falling body, unconscious and out of
camera. The elderly care program work with cameras hold on the corners. By taking pictures taken by the camera
to process the image and then the program will alert to the caregivers’ smartphone to help quickly. The JAVA
Language and Open Library ware utilized for developing this program. The results from the behavioral detection
test found that that the average accuracy of the program was 89.40 percent that good and the average respond time

of notification to the smartphone was 10.99 seconds that time alert to the caregivers’ smartphone to help quickly.

Keywords : Elderly care system. Smartphone, Image Processing, Accident, Motion patterns
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Abstract

This research presents about image processing and
notification technology via smartphone for taking care of the elderly
and sending the notification on daily accidents such as getting help or
falling down. By processing the image from 5 patterns consisting of:
beckon with hand, hand waving, falling body, unconscious and out of
camera. The elderly care program work with cameras hold on the
corners. By taking pictures taken by the camera to process the image
and then the program will alert to the caregivers’ smartphone to help
quickly. The JAVA Language and Open Library ware utilized for
developing this program. The results from the behavioral detection test

found that the average accuracy of the program was 89.40 percent that

good and the average response time of notification to the smartphone
was 10.99 seconds that time alert to the caregivers” smartphone to help

quickly.

Keywords: Elderly care system, Smartphone, Image Processing,

Accident, Motion patterns
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Main.java :
public class Main extends Application {
@0verride
public void start (Stage mainStage) {
‘try {
BorderPane mainlayout = (BorderPane) FXMLLoader.load(
' getClass () .getResource ("scenes/MainScene. fxml") ) ;
Scene mainScene = new Scene (mainLayout, 700, 400);

mainScene.getStylesheets() .add (getClass () .getResource ("scenes/applicat
ion.css") .toExternalForm() ) ;
mainStage.setScene (mainScene) ;
mainStage.setTitle ("Elderly Care System");
mainStage.show() ;
} cateh (Exception e) {
e.printStackTrace() ;

public static void main(String([] args) {
System. loadLibrary(Core.NATIVE_LIBRARY NAME);

launch (arxgs) ;

HttpManager. java
public class HttpManager {

private static final String API_URL =
"http://fusionflare.esy.eé/firebase_potification/masterFCM.php";

public static void sentNoti(String message) {
Runnable sentNoti = new Runnable() {
@Override
public void run() {

try { _
String response = HttpManager.executePost (API_URL,

"behavior=" + message) ;
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System.out.println (response);
} catch (Exception e) {
e.printStackTrace();

}i

sentNoti.run();

private static String executePost (String targetUrl, String
urlParameters) {
HttpURLConnection connection = null;
txy {
//Create connection
URL url = new URL(targerrl);
connection = (HttpURLConnectioﬁ) url.openConnection() ;
connection.setRequestMethod ("POST") ;
) connection.setRequestProperty ("Content-Type",
"application/x-www-form-urlencoded") ;
connection.setRequestPrcperty("Content-Length",
Integer.toString(urlParameters.getBytes () .length)); )
connection.setRequestProperty ("Content-Language", "en-
usn)y
connection.setUseCaches (false) ;
connection.setDoOutput (true) ;

//Send request

DataOutputStfeam WY = new
DataOutputStream(connection.getOutputStream()) ;

wr.writeBytes (urlParameters) ;

wr.close(); .

//Get Response _

InputStream is = connection.getInputStream();

BufferedReader rd = new BufferedReader (new
InputStreamReader(is)) ;

StringBuilder response = new StringBuilder(); // or
StringBuffer if Java version 5+ :
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String line;
while ((line = rd.readLine()) != null) ({
résponse . append (line) ;
response.append('\r');
)
rd.close() ;
return response.toStringl();
} catch (Exception e) {
e.printStackTrace() ;
return null;
} finally ({
if (connection != null) {
connection.disconnect () ;

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

<?import javafx.geometry.Insets?>
<?import javafx.scene.control.Button?>
<?import javafx.scene.control.Label?>
<?import javafx.scene.image.Image?>
<?import javafx.scene.image.ImageView?>
<?import javafx.scene.layout.BorderPane?>
<?import javafx.scene.layout,HBox?»>
<?import javafx.scene.layout.VBox?>
<?import javafx.scene.text.Font?>

<BorderPane xmlns="http://javafx.com/javafx/8.0.101"
xmlns: £x="http://javafx.com/fxml/1"
fx:controller="application.controller.MainController"s
<center>
<ImageView fx:id="ivCurrentFrame" fitHeight="300.0"
fitWidth="420.0" pickOnBounds="true" preserveRatio="true"
Borderpdne.alignméntu"CENTER">
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<BorderPane .margins ,
<Insets bottom="20.0" left="20.0" right="20.0" top="20.0"

/>
</BorderPane.margin>
<image>
<Image url-"@../../res/image/black.jpeg“ >
</images</ImageViews
</centers>

<rights>
<VBox alignment="CENTER" prefHeight="200.0" prefWidth="100.0"

BorderPane.alignment="CENTER" >

<childrens> 4
<Label fx:id="1lbStatus" text="Welcome'"s>

<fonts>
<Font name="Angsana New" size="40.0" />

</font>

</Label> ‘
<ImageView fx:id="ivStatus" fitHeight="200.0"

f£itWidth="200.0" pickOnBounds="true" preserveRatio="true"s
.<VBox.margin> E
<Insets bottom="20.0" />
</VBox.margins> '
<images :
<Image ur1="@../../fes/image/start_icon.png“ /i
</image></ImageView>
<HBox maxWidth="-Infinity"s>

<childrens
<Button fx:id="btnStartCamera" minWidth="-Infinity"

mnemonicParsing="false" onAction="#startCamera" text="Start Camera">
<font> '
<Font name="Angsana New" size="20.0" />
</font> !

<HBox.margins>
<Insets right="10.0" />

</HBox.margins

</Button>
<Button minWidth="-Infinity" mnemonicParsing="falsge"

onAction="#showHistory" text="Show History"s
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<padding>
; <Insets bottom="13,0" left="13.0" right=413.0"
top="13.0% />
</padding>
</Buttons>
</childrens>
</HBox>
</childrens
<opaguelnsetss
<Insets />
</opagquelnsetss>
<paddings>
<Insets bottom="20.0" right="20.0" />
</padding>
</VBox>
</right>
</BorderPanes
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Controller.java

/* Development Team:Wisan Tangwongcharoen, Busayamas Pimpunchat, Poom
Tammawutikul, Sira Saklertwilai, Phuwarin Janaphon*/ :
public class Controller {
@FXML private ImageView ivCurrentFrame;
@FXML private Button btnStartCamera;
@FXML private Label lbStatus;
private ScheduledExecutorService timer;
private VideoCapture capture = new VideoCapture() ;
private Mat baseFrame = new Mat();
private Mat grayBaseFrame = new Mat();
private int countWavingFrame = 0;
private int countWavingActive = 0;
private double firstTLX = 0;
private double firstTLY = 0;
private double préviousTLX
private double previousTLY
private String currentStatus = "v;

nn
o O
oy e

// function for handle click button event
@FXML protected void startCamera(ActionEvent event)
countWavingActive = 0;
if (!capture.isOpened()) ({
// when click start camera button
capture.open (0) ;
if (capture.isOpened()) {
// when can start camera
cameraActive = true;
capture.read (baseFrame) ;
Imgproc.cvtColor (baseFrame, grayBaseFrame,
Imgproc.COLOR_BGR2GRAY) ;
~ Imgproc.blur(grayBaseFrame, grayBaseFrame, new
size (10, 10)); '
Runnable frameGrabber = new Runnable() {
@override :
public void run() {
countWavingFrame++;
Image imageToShow = getFrame () ;
ivCurrentFrame.setImage (imageToShow) ;
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}i
Fimer =
Executors.newSingleThreadScheduledExecutor () ;
timer.scheduleAtFixedRate (frameGrabber, 0, 33,
TimeUnit .MILLISECONDS) ;
btnStartCamera.setText ("Stop Camera");
}
} else {
// when click stoﬁ camera then release all resource

capture.release () ;
try {
timer.shutdown() ;
timer.awaitTermination (33,
TimeUnit .MILLISECONDS) ;
} catch (InterruptédException e) {}
ivCurrentFrame.setImage (null) ;
cameraActive = false;
btnStartCamera.setText ("Start Camera");

}

// function for read current frame from camera and processing
image
private Image getFrame() {
Mat frame = new Mat();
Mat grayFrame = new Mat();
Mat differenceImage = new Mat();
Mat thresholdImage = new Mat();
capture.read (frame) ;
Imgproc.cvtColor (frame, grayFrame, Imgproc.COLOR_BGR2GRAY)
Imgproc.blurjgrayFrame} grayFrame, new Size (10, 10));
Core.absdiff (grayFrame, grayBaseFrame, differenceImage);
Imgproc.threshold(differenceImage, thresholdImage , 25,
255, Imgproc.THRESH BINARY);
Mat erodeElement = :
Imgproc.getStructuringElement (Imgproc.MORPH_RECT, new Size (12, 12));
Mat dilateElement = .
Imgproc.getStructuringElement (Imgproc.MORPH_RECT, new Size (20, 20));
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Imgproc.erode (thresholdImage, thresholdImage,
erodeElement) ;

Imgproc.dilate(thresholdImage, thresholdImage,
dilateElement) ;

Imgproc.dilate (thresholdImage, thresholdImage,
dilateElement) ;

Mat detectedFrame = searchForMovement (thresholdImage,
frame) ; ,

Image imageToShow = mat2Image (detectedFrame);

grayFrame.copyTo(grayBaseFrame) ;

return imageToShow;

)

// function for search movement and check if movement’s hand
waving then alert
private Mat searchForMovement (Mat thresholdImage, Mat frame) {
List<MatOfPoint> contours = new ArrayList<MatOfPoints ();
Mat hierarchy = new Mat () ;
Imgproc. findContours (thresholdImage, contours, hierarchy,
Imgproc.RETR_EXTERNAL, Imgproc.CHAIN APPROX SIMPLE) ;
Rect objectBoundingRectangle = new Rect(0, 0, 0, 0);
if (contours.size() > 0) {
// when can detect some movement
boolean isWavingDetected = false;
for (int i = 0; i < contours.size(); i++) {
if (isWavingDetected) break;
objectBoundingRectangle =
Imgproc.boundingRect (contours.get (0));
: if (objectBoundingRectangle.area() »
MIN_AREA WAVING : :
&& objectBoundingRectangle.area() < MAX AREA WAVING) {
‘double tlx
objectBoundingRectangle.tl() .x;
double tly
.objectBoundingRectangle.tl().y;
double brx
objectBoundingRectangle.br() .x;
- double bry
objectﬁoundingRectangle.br().y;

]
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if (countWavingActive == 0)

setFirstPoint (t1x, tly);
if (Math.abs (firstTLX-tlx) < 20 &&

Math,abs (firstTLY-tly) < 20) {
if (previousTLX != tlx || previousTLY

1= tly) {
countWavingFrame = 0;
countWavingActive++;
isWavingDetected = true;
}
} else {
if (countWavingFrame >
NUM_WAVING FRAME) {
countWavingFrame = 0;
countWavingActive = 0;

}

setPreviousPoint (tlx, tly);
if (countWavingActive > NUM_WAVING_ACTIVE) {
// when detect hand’s waving then call
alert function E
Imgproc.rectangle (frame, objectBoundingRectangle.tl(),

objectBoundingRectangle.bx (), new Scalar (255, 0, 0), 3);
alert (CALL FOR_HELP_TEXT, frame) ;

} else {
Imgproc.rectangle (frame, objectBoundingRectangle.tl (),
objectBoundingRectangle.br (),
new Scalar(0, 255, 0), 3);

}
} else {
// when can’t detect some movement
if (countWavingFrame > NUM WAVING FRAME) ({
setFirstPoint (0,0,0,0); '
countWavingActive = 0;
countWavingFrame = 0;
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}

return frame;

}

354374

// function for convert mat image to png image for set at image view

private Image mat2Image (Mat frame) {

: MatOfByte buffer = new MatOfByte();
Imgcodecs.imencode (" .png", frame, buffer);
return new Image (new

ByteArrayInputStream(buffer.toArray()));

)

// function for alert when detect hand’'s waving
private void alert (String message, Mat frame) {
try {
// call web service
String response = ﬁttpRequest.executePost(API_URL,
'"message="+message) ; :
System.out.println(response);
} catch (Exception e) {}
_ Platform.runLater (new Runnable() {
@0Override
public void run() {
// show alert box

Alert alert = new Alert (AlertType.CONFIRMATION) ;
alert.setTitle("Information Dialog") ;

alert.setHeaderText (null) ;

alert.setContentText (message+"\nDo you want to

start camera?");
Optional<ButtonTypes> result =

alert.showAndwWait () ;

if (result.get() == ButtonType.OK)

startCamera (null) ;
}
1)
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