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A Research and Development of Dynamic Recognition Technique for
Enhancing Reliability of Mobile Sensing Service
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Abstract Smartphone has become an essential element in our daily life and built-in sensors of the smartphone can
be utilized in order to recognize of user's situation. However, it is lack of research for safety and accident prevention
by dynamic situation recognition. In this paper, we propose a technique that can be recognized risk situation
dynamically using accelerometer, microphone and GPS sensor of mobile device. We propose an architecture and
process for sensing techniques of Dynamic Recognition Technique, and develop the mobile application for verifying
the suitability of the architecture.
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2.1.1 O|C|of3l|ZC{(MediaRecorder)

u|t]o ¥ ZH & android.media # 7| Aol E3tE = F
A2 S 94 715357] 913 API(Application
A& SO 1]

Programming Interface) &

242 =% 571913 Table 15} o] A48 58
weh 474o] Basth BY £AE Aol AyH
A% 9F7t WA B 5 Aok 24S /1S 98

Table 29} 7F¢] prepare() MIAEE
s o er sEdokly, w5s 8 & AF
stop() MIAE EF ¥ release() MAETF SEH F W
tojgay QAuAg AEARI:

Table 1. Set-up of MediaRecorder

Sets the audio source to be used for

setAudioSource() recording

Sets the format of the output file

tOutputF 1
setOutputFormat() produced during recording.
setAudioEncoder() Sets the fludiO encoder to be used
for recording.
ts  the th of th t file t
setOutputFile() Sets the path of the output file to

be produced.

Table 2. Functions of MediaRecorder

Prepares the recorder to begin capturing
and encoding data.

Begins capturing and encoding data to
the file specified with setOutputFile().
stop() Stops recording.

Releases resources associated with this

prepare()

start()

release() MediaRecorder object.
Returns the maximum absolute amplitude
getMaxAmplitude() | that was sampled since the last call to

this method.

2.1.2 MA22|XHSensorManager)
Qt=Ro| =0 Table 37} o] theFst AlA7L A&
o itk AlA] A= o] g thget AxE tulo]
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Table 3. Sensors of Android

A constant describing an accelerometer

TYPE _ACCELEROMETER
- sensor type.

TYPE MAGNETIC FIELD A constant describing a magnetic field
- - sensor type.

TYPE ORIENTATION A constant describing an orientation
- sensor type.

A constant describing a gyroscope sensor

TYPE_GYROSCOPE
- type.

TYPE_LIGHT A constant describing a light sensor type.

A constant describing a pressure sensor

TYPE_PRESSURE
- type.

A constant describing an ambient

TYPE_TEMPERATURE
- temperature sensor type.

A constant describing a proximity sensor

TYPE_PROXIMITY
- type.

TYPE ALL A constant describing all sensor types.
ANE 539 Hege] AulolnR ¥y AFrE
&g FATolth A AR I8 Table 4]

getSystemService() WMAEE 53] tinlo]2=9] AlA 9
2HAE dols Ark AREATE HskE A=
getDefaultSensor() MAEE F3l A 4o & F 9
©1, SensorEventListener $12~81229] registerListener()
HAEE F3 AL dake AlA ek 3 SESTh
AA e grE Edgle] Bshy ojunitt SEE g1 9
onSensorChanged() MIAEE F3 7S dd3ic)

Table 4. Functions of SensorManger

. Return the handle to a system-level
getSystemService() service by name
Use thi thod t t the default
getDefaultSensor() se s me .0 0 get te delan
sensor for a given type.
. . Registers a SensorEventListener for
registerListener() the given sensor
onSensorChanged() CC;;::; ; when sensor values have
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Fig. 1. Dynamic Sensing Architecture
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Fig. 2. Sensing Customization Architecture
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<uses-permission
android:name="android.permission.RECORD_AUDIO" />

Fig. 3. Permission Code for MediaRecoder

me] Y=g A4 3 F o= 24 HolHE 4
k7] 95k HHo] #FA=9]  setAudioSource(),
setOutputFormat(), setAudioEncoder(), setOutputFile()

WAsE Fa Y, £, A, 9 s Y42

galloF dth(Fig. 4).

mRecorder = new MediaRecorder();
mRecorder.setAudioSource(MediaRecorder.AudioSource.MIC);
mRecordersetOutputFormat(MediaRecorder.OutputFormat.T
HREE_GPP);
mRecorder.setAudioEncoder(MediaRecorder.AudioEncoder.A
MR_NB);

mRecorder.setOutputFile("/dev/null");

Fig. 4. Input Code for Audio Data
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(Fig. 6).

public void sensorlnit() {

sensorManager = (SensorManager)
getSystemService(SENSOR_SERVICE);

sensor =
sensorManager.getDefaultSensor
(Sensor.TYPE_ACCELEROMETER);

sensorEventlistener = new acclistener();

sensorManager.registerListener(sensorEventListener,
sensor,SensorManager.SENSOR_DELAY_NORMAL);

Fig. 6. Input Code for Accelerometer Data
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A8l Layout¥} GoogleMap< AAA 7™
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Fig. 8. Data Flow for Dynamic Location Service

LocationManager =
(LocationManager)getSystemService
(Context.LOCATION_SERVICE);

GoogleMap =
((MapFragment)getFragmentManager()
findFragmentByld(R.id.map)).getMap();

GoogleMap.setMyLocationEnabled(true);

GoogleMap.setOnMyLocationChangeListener(this);

Fig. 9. Input Code for Location Data
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<permission
android:name="com.guardianangel.permission.C2D_MESS
AGE"
android:protectionLevel="signature" />
<uses-permissionandroid:name="com.guardianangel.perm
ission.C2D_MESSAGE" />
<uses-permissionandroid:name="com.google.android.c2d
m.permission.RECEIVE" />
<uses-permissionandroid:name="android.permission.GET_
ACCOUNTS" />
<uses-permissionandroid:name="android.permission.WAK
ELOCK" />
<uses-permissionandroid:name="android.permissionINTE
RNET" />

Fig. 11. Permission Code for GCM
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<uses-permission
android:name="android.permission.SEND_SMS" />

Fig. 12. Permission Code for SMS
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PendingIntent sentintent =
PendingIntent.getBroadcast(this, 0,
new Intent(SEND_INTENT), 0);
PendingIntent deliverylntent =
PendingIntent.getBroadcast(this, 0,
new Intent(DELEIVERY_INTENT), 0);
try {
Cursor cursorPhone
mDB.selectAll(DBAdapter.GROUP_TABLE_NAME);

if (cursorPhone != null &8& cursorPhone.getCount() != 0)
{
cursorPhone.moveToFirst();
SmsManager sms = SmsManager.getDefault();
do {
sms.sendTextMessage(cursorPhone.getString(2), null,
"SOSMnhttp://maps.google.com/maps?f=q&q=(" +
Latitude + "" + Llongitude + ")&z=18", sentintent,
deliveryIntent);
} while (cursorPhone.moveToNext());
}else { }
cursorPhone.close();
} catch (Exception ex) { }
Fig. 13. SMS Message Code
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