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Bed Site Health Care Video-phone System
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Abstract

In recent years, the aging problem has become a very important issue to
many developed countries. With the advances in Internet and technology, it’s a
trend to combine the medical assistance with technology. Therefore, we invent
this system “Bed Site Health Care Video Phone System.” We expect to increase
the efficiency of medical process through our system. This system includes three
functions. First, patients can have a direct talk with medical workers.
Considering patients’ privacy, the design of the device makes the camera lens
hidden unless patients press the nursing call. The second function is patients’
family and friends can have a remote video visit instead of present visit. Third, it

can detect, record and analyze patients’ temperature, blood pressure, heart beat.

Keywords: Videophone Healthcare System, Physiological Monitor, Cloud

Computing, Medical Privacy, Remote Video
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import java.awt.Dimension;

import javax.media.*;

import javax.media.control.*;

import javax.media.format.*;

import javax.media.protocol.*;

public class Devicelnfo

Il % e
pub?lc static 1sz\gc‘)rmat formatMatches (Format format, Format supported[] )

if (supported == null)
return nuII
for (inti=0; i<supported.length; i++)
if (supported[i].matches(format))
return supported[i],
return null;

}} F_Pp o & gl g N
gubllc static boolean setFormat(DataSource dataSource, Format format)

boolean formatApplied = false;

FormatControl formatControls[] = null;
formatControls = ?(CaptureDewce) dataSource).getFormatControls();
for (int x = 0; x < formatControls.length; x++)

if (formatControls[x] == null)
continue;

Format supportedFormats[] = formatControls[x].getSupportedFormats();
if (suppot edFormats == null)
continue;

if (Devicelnfo.formatMatches(format, supportedrFormats) !'= null)

formatControIs[x% .setFormat(format);
formatApplied = true;

return formatApplied;

b s
publllc statFé boole%ﬁsvldeo(Format format)

return (format instanceof VideoFormat);

HETEF % 3
publllc static boc?lean |sAud|o(Format format)

return (format instanceof AudioFormat);

| Heg R AR N A b R TR E AL - B g
public static Strlng formatToStrlng(Format formalc)

if (|sV|deo(forma|2

return videoFormatToString((VideoFormat) format);
if (isAudio(format))

return audioFormatToString((AudioFormat) format),
return ("--- unknown media device format ---");

I/ zﬁfmg; FA
%ub ic static String wdeoFormatToStrlng(VldeoFormat videoFormat)
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StringBuffer result = new StringBuffer();

/[ add width x height (size) ]

Dimension d = videoFormat.getSize(); ] ]
result.append("size=" + (int) d.getWidth() + "x" + (int) d.getHeight() + ", ");
/l add encodin ] ) ]

result.appendg encoding=" + videoFormat.getEncoding() + ", ");

// add max data length )

result.append("maxdatalength=" + videoFormat.getMaxDataLength() + ""');
return result.toString();

;? fe 2 3 2 *gé’;‘ =+ F g . : .
gubllc static String audioFormatToString(AudioFormat audioFormat)

StringBuffer result = new StringBuffer();
I/ short workaround

result.append(audioFormat.toString().toLowerCase());
return result.toString();

==========MyDataSinkListener.java==========
[/ }%@/@:%ﬁa%m g ‘/‘H“—_ .
import javax.media.datasink.*;
public class MyDataSinkListener implements DataSinkListener
boolean endOfStream = false;
public void dataSinkUpdate(DataSinkEvent event)
if (event instanceof javax.media.datasink.EndOfStreamEvent)
endOfStream = true;
public void waitEndOfStream(long checkTimeMs)
while (! endOfStream)
Stdout.log("datasink: waiting for end of stream ...");
try %Thread.currentThread( “sleep(checkTimeMs)’ }
catch (InterruptedException’ie) {f
tdout.log("'datasink: ... end of stream reached.");
::::::::::S‘[dout_ja\/a:::::::::: /
Il o2 & & 7 foconsole + @ £ log 2t 4
public class Stdout
public static void log(String msg)

System.out.printin(msg);

public static void logAndAbortException(Exception e)

log("™ +e);
flush();
System.exit(0);

public static void logAndAbortError(Error €)
log(" +e);
fiino;
System.exit(0);

ublic static void flush()

System.out.flush();

AT -
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::;::::‘:::QyickCam_'ava::::;::::; y ‘ . N » o o
/4 3 475N Bom it Fa e Webcam @ w2 AR 0 TMAR BT L B N 0 OB T é%?fﬂ»;@ﬁ%]i

import java.io.*;

import javax.media.*;

import Javax.media.control.*;
import Javax.media.datasink.*;
import javax.media.format.*;
import Javax.media.protocol.*;

public class QuickCam

private static boolean debugDeviceL.ist = false;

Il % 3% Webcam 5 42.5% . . . )

private static String defaultVideoDeviceName = "Logitech USB Video
Camera",

private static String defaultAudioDeviceName = "DirectSoundCapture";

private static String defaultVideoFormatStrini; = "size=176x144, encoding =
yuv, maxdatalength=38016";

private static String defaultAudioFormatString = "linear, 16000.0 hz, 8-bit,

mono, unsigned";

I 707 o WA 4AR I 2 F A Bk @ KR (0 Ak B ET)
private static CaptureDevicelnfocaptureVideoDevice = null;
private static CaptureDevicelnfocaptureAudioDevice = null;
private static VideoFormat captureVideoFormat = null;
private static AudioFormat captureAudioFormat = null;

gublic static void main(String args[])

I B~ p kg boarg JME L 32 enf 3 g A7 50
Stdout.log("get list of ar! media devices ..."); . o
Java.util.Vector deviceL istVector = CaptureDeviceManager.getDeviceList(null);
if (deviceL.istVector == null)

Stdout.log("... error: media device list vector is null, program aborted™);
Il F & & 558 42 ;0 A9 )
System.exit(0);

if (deviceListVector.size() == 0)

Stdout.logg'..._error: media device list vector size is 0, program aborted™);
| FSRDIAT N A Ak FE R m R LR R
System.exit(0);

Eor (int x = 0; x < deviceList\Vector.size(); x++)

Il BgoT B 238 LA

CapiureDe_wcelnfo g%wceln_fo =

String devicelnfoText = deviceln

if (debugDeviceList) .
Stdout.log("device " + x + ": " + devicelnfoText);

[l Bgom BRpds 4250 L 32 et 5

Format deviceFormat[] = devicelnfo.getFormats();

Eor (inty = 0; y < deviCeFormat.length; y++)

1(CaptureDeviceInfo) deviceListVector.elementAt(x);
0.getName();

[[ 8 R]FEZk cARat K B

if (captureVideoDevice == null ]

if (deviceFormat[y] instanceof VideoFormat) )
devicelnfo.getName().indexOf(defaultVideoDeviceName) >= 0)

if
{ captureVideoDevice = devicelnfo; . ]
) Stdout.log("">>> capture video device =" + devicelnfo.getName());

[ T8R]3R 2K AR 30

if (capturﬁeVideoDFev%e == devicelnfo)

) if (captureVideoFormat == null)

if (Devicelnfo.formatToString(deviceFormat[y]).
indexOf(defaultVideoFormatString) >= 0
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captureVideoFormat = (Vi_deoFormatg deviceFormat[y];
Stdout.log("'>>> capture video format ="' +
evicelnfo.formatToString(deviceFormat[y]));

}

[[ W pFERE g LR

if (captur?e,‘"&{{udic?D‘:ev?r(F:étl == null) )

if EdevgceFormat instanceof AudioFormat) . )

if (devicelnfo.getName().indexOf(defaultAudioDeviceName) >= 0)

captureAudioDevice = devicelnfo; ]
Stdout.log("">>> capture audio device =" + devicelnfo.getName());

[/ 18 PR 2 m_‘é 21 a[:x =\ )
if (cabturiiudlgDPe\uEé == devicelnfo)
if (captureAudioFormat ==_nu|(|} ]
if DeV|ceInfo.formatToStrm?é eviceFormat[y]).

( indexOf(defaultAudioFormatString) >= 0)
captureAudioFormat = (AudioFormat) deviceFormat[y];
Stdout.log("">>> capture audio format ="'+

) evicelnfo.formatToString(deviceFormat[y]));

}

étdout.log("... list completed.");
Il 3% AR KR

Medialocator videoMedial_ocator = captureVideoDevice.getLocator();
DataSource videoDataSource = null;

try
videoDataSource = javax.media.Manager.createDataSource (videoMediaLocator);

catch EIOExce%tion ie {Stdput.IogAndAbortException(ie)E} ;
catch (NoDataSourceException nse) { Stdout.logAndAbortException(nse); }

if (! Devicelnfo.setFormat(videoDataSource, captureVideoFormat))

Stdout.log("Error: unable to set video format - program aborted");
System.exit(0);

S R e\
Medial ocator audioMedial ocator = captureAudioDevice.getLocator();
DataSource audioDataSource = null;

try
audioDataSource = javax.media.Manager.createDataSource(audioMedialLocator);

catch EIOExce%tion ie {Std_out.IogAndAbortException(ie)E} )
catch (NoDataSourceException nse) { Stdout.logAndAbortException(nse); }

if (! Devicelnfo.setFormat(audioDataSource, captureAudioFormat))
Stdout.log("Error: unable to set audio format - program aborted");
System.exit(0);

Il & EALAEF 2
tDataSource mixedDataSource = null;
ry
DataSource dArra¥)[] = new DataSource[2];
dArray[0] = videoDataSource;
dArray[1] = audioDataSource; .
) mixedDataSource = javax.media.Manager.createMergingDataSource(dArray);
catch (IncompatibleSourceException ise) { Stdout.logAndAbortException(ise); }

Il 3% = A8 ndn e > $24R 5 MSVIDEO . . .
F|IeTypeDescr|ptoFl outpuﬁ'ype = new FileTypeDescriptor(FileTypeDescriptor. MSVIDEO);

ST EELEER RS

50



Format outputFormat[] = new Format@];
outputFormat[O] = new Vlde_oFormat% |de_oFormat.INDE0505);
outputFormat[1] = new AudioFormat(AudioFormat. GSM_MS /* LINEAR */);

/| & = 3 process % T AR B ik _
Pr<g[ce§[§|_orM)c1del processorModel = new ProcessorModel(mixedDataSource, outputFormat,
outputlype);

Frocessor processor = null;
ry

processor = Manager.createRealizedProcessor(processorModel);

catch (1OException e) { Stdout.logAndAbortException(e); } .
catch (NoProcessorException e) { Stdout.logAndAbort xceptlo_n(e);)}
catch (CannotRealizeException e) { Stdout.fogAndAbortException(e); }

/| @8 iap %
DataSource source = processor.getDataOutput();

Il 2% 284k

MediaL%cétcﬁ’ dest = new Medial ocator("file:testcam.avi");
Il 22 2 % 5 B ange it

DataSink dataSink = null;
MyDataSinkListener dataSinkListener = null;

try

dataSink = Manager.createDataSink(source, dest);
dataSinkL.istener = new MyDataSinkL istener();
dataSink.addDataSinkL isténer(dataSinkListener);
dataSink.open();

catch IOExce%t_ion e) { Stdout.logAndAbortException(e); } .
catch (NoData mkEX(_:eptlonegé tdout.logAndAbort xgeptlonSe);}
catch (SecurityException e) { Stdout.logAndAbortException(e);

Il g jninp F e 3T R
try
dataSink.start();

catch (IOException €) { Stdout.logAndAbortException(e); }
processor.start();

Stdout.log("'starting capturing ..."); L

try { Thread.currentThread().sleep(10000); } catch (InterruptedException ie) {}
[l capture for 10 seconds

Stdout.log("... capturing done");

Il =2 BB~ MPF PR %
processor.stop();
processor.close():

dataSinkL istener.waitEndOfStream(10);
dataSink.close();

Stdout.log("[all done]™);
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