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Abstract Recently prevalent smart phones equip various sensors such as temperature and position sensors. For
instance, we can see the temperature distribution by calculating the average of the data obtained from temperature
sensors and can find crowded places by calculating differenes of the data obtained from position sensors. We can
exploit processing resources by executing such processes on smart phones when smart phones have sufficient process-
ing resources, otherwise, we should excute them on other powerful computers such as a sensor data collection server
when the processes require other sensor data or smart phones have insufficient processing resources. However, there
is no framework that can execute processes on smart phones and send them to the server and also execute them on
the server. Hence, in this research, we propose a framework that collects and processes sensor data according to the
user descrived processes.

Key words sensor networks, portable devices, mobile computing.

e [JOUOOOOOOOOOLOODODODODODOOODOO
gbobobooboobobobobooboooobobobo
gobodoobooobooooooooooooboooobooo gobooooboooooooboooobooobooooDooo
gboboboboboboboobooooboboboooo gbobobooooobobo
goooocooooooboocoooooobooooboooboooo e [(O0OOOO0OOUDOCOOOOOODOOODOOOOOOO
gooooboboooooooooooooooooboooboobo googoboobobooobobooboooobooboon
ooo uoboooobooobooobooooboobooooa

1. 0D Ogao



e JOOOOO0OOOOOOOOOOOOOOOOOOOO
goooobooboobooooboooooobooooDooo
goooooooooooooOoOobobbn
gbooooboooboooooboooooOooobobooooooon
gdboooooooooooooooooooOoOObObObonn
gboooooboodooboocooooobobooboooobooboooo
gboooooooocooooooooboOoboooboOoobooon
gboooooboooooocoooooboobooboooobooboooo
gboooobooobOoooobooboobooobOooboooooo
gbobooooooooooooooooobobobobooooog
gbooooobog

gooooooobooooooooobooobooooooo
gooobooboooooboooooboobOoboOooOoooo
gbobooooooooooooOoOOCbOOObOOoOoOoooono
goooooooobooooboooboooOooooooooOoooon
gbobooooooooooooOoOOCbOOObOOoOoOoooono
gobooooodooooc -0O00OO0OOCOOOOODOOOOO
gddd.00000ooooooooooO0o0boooobn
gboooobooooooobooot«tobooboooonooo
goooboooooooooobob r+wt0000000CO0OODO
gdbooooooooooooooooobobobboooooo
gbooooboooooooboooooOooobbooooooon
goboooooooooooooooooooooooobn
gboooobooooooooboooooOooobbooooooon
gboobooooooobooooOoOOoOOoOoOoooooooon
gboooobooooooooboooooOooobbooooooon
gboobooooooooooooobooooObObObbOoono
gboooooboooooobobooooooobOoOobOooOoOooDn
goooooooooooooon

gboooooboooooooobooooooobooooooon
gboooooooooboooooobooooooooooooo
gbooooobOooboocboooooobooooboooboo
gboooooboooooobobooooooobOoOobOooOoOooDn
gdboooooooooooooooooboboboboooooo
gbooooboooooooooboooooboocooooobooOoo
obdobooooooboooooboooooooooobobonn
gboooooboooooobobooooooobOoOobOooOoOooDn
ooooooooooon

gbooooobooooooooboboooooobooooboo
gbobooooooooooooOoOoOCb0OObObOoOooooono
gboooooooooocobooooooOooobobooooooon
gboobooooooobooooOoOOoOOoOoOooooooooon
gboooooboooooobobooooooobOoOobOooOoOooDn
gbdbooooooooooooooooooooOobooOobn
gbobooooooooooooOoOoOCb0OObObOoOooooono
gbooooboooooooooooooboocooobooooboooo
gdbooooooooooooooooooOoOO0O0b0bODbO
gpboooooooboooooooboo

2. 0ODDOD0OODO

oooooooooooooooooooooooogood
000oooooooooooo

LifeMap 00000000000 OOOOOOOOOOOO
0000000000000 00oooooooooooooO
ooo0ooo0oOooOoooOoooOooooooooo oo
0000000o0ooooooo0o0o0o0o0o0ooooooooo
0000000o0ooooooo0ooOo0o0oOooooooooo
gdoooooooooooooooooooOooooooo
000000000ooooooo0o00ooooooooooO
gooooopoOoOoOopoooooOoOooOoooooooooOoo
00000000000oooooooooooooooooO
gdoodoooooooooooooooOoooooooo
0000000o0oooooo0o0o0o0o0o0oOooooooooo
goo0oo0ooU0ooUoodoOooOoooooooooogo
oo

OO0 [2l0000000U0OoUoO0oOoooooooooD
00000000ooooooooo0o0ooO0o0ooOoOooooo
g00ooooooooooooooooooooooooo
g0o0ooooooooooooooOooooooooooo
Joo000O00U000o0oOo0UooUooooooOooooOoooo
go0doooooooooooOoOoOoCocoOOoooogooooo
0000000000oooooooooooooooooon
g0o0ooooooooooooooOooooooooooo
00ooooooooooo

SMARTO B[00 00GPSO0O0OODOOOOOOOO
000000000oooooooooO0O0 LANODOOOOoO
g0ooooooooooooooOoOooooooooooo
oo0ooo0oU0ooOoUoOoUoUOoUOUOLDOOOdoooo
go00ooooooooooooOoOoCocOoOooOoOogooooo
0000000ooooooooooooooooooooog
00000d0dooooooooooooooooooooog
goooooooo

0000000000000 oooooooooooooo
goooo0ooUooOoodooooooooooooogo
000000000o0oooooooooooooooooon
ooooooooooo

0000o0ooooooooooooooooooooog
goooo0o0o0oooooooooopooooooooooo
0ooo0oo0ooo0oo0oo0OoUO Bloooooooooo
go0oooooooooooooOoOoCocOoooooOooooo
000000000 Dandelion 00 0OSenselet 0000000
0000o0o0o0oooooooooooooooooooooo
oo0o0ooooooooOooooOoeuooooooooo
000000d0oooooooooooooooooooood
oooooooooo

00o000o0oo0oo0ooO0ooUooOooooDooooog
X-sensor 2.0 0000000000000 DODOOOOCOCOO
0000000o0ooooooOoOoOoOo0oOooooOoooooo



YT —ER—Z

nEINT-
AR—FT7o o T4 oo -
05354 N ¢ “jﬁ?jb (—
AZ—hTty ke . z§z7/$
TOISLRR—Dx | Rw—kT4 Wb T =<
LRy S L |—r I
0s PEFIER 0s
AX—FT4> F—N

01 0boooo
Fig.1 System Architecture
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Fig.2 A initial screen of smartphone program manager
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Fig.3 A setting screen of smartphone program manager
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Fig.4 A screenshot of program manager
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public class SmartphoneProgram extends Activity implements SensorEventListener {
SensorEvent AC, MA, OR, GY, LI, PRE, TE, PRO;
private boolean sendFlg = false;
public Boolean onStart(Context ctx) {
s BE YT AN E oz EEFITHKE T DonSensorChanged!) RS — D E R - -
}
public void onDestroy() {

+ = -B& : onSensorChanged!) X — DR - - «
}
public Integer getinterval() { return 60; }
public void onRun() { sendFlg = true; }
public void onSensorChanged(SensorEvent event) {
int type=0;
type=((android.hardware.SensorEvent)event).sensor.getType();
switch(type) {
case Sensor.TYPE_ACCELEROMETER: AC=event; break;
case SensorTYPE_MAGNETIC_FIELD: MA=event; break;
case Sensor.TYPE_ORIENTATION: OR=event; break;
case Sensor.TYPE_GYROSCOPE: GY=event; break;
case SensorTYPE_LIGHT: Ll=event; break;
case Sensor.TYPE_PRESSURE: PRE=event; break;
case Sensor.TYPE_TEMPERATURE: TE=event; break;
case Sensor.TYPE_PROXIMITY: PRO=event; break;
}
if (sendFlg) {
B — NS T — A
sendFlg = false;
}
}
e
}
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Fig.5 An example of a smartphone program
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e
public class ServerProgram {
public List<String[]> ServerScript(String userlD, String smarlID, String sensordata){
String[] record=new String[3];
List<String[]> r=new ArrayList<String[]>(); /*REYER*/
String[] param=sensordata.split(“&”); /*params&&EIZH fiE*/
SimpleDateFormat Format = new SimpleDateFormat("yyyymmddHHmMmssSSS");
for(int i=0;i<param.length;i++){ /*t YT —2EIZLA—RFEER*/
String[] namevalue=param([i].split("=");
record[0]=namevalue[0];
record[1]=Format.format(Calendar.getInstance().getTime());
record[2]=namevalue[1];
r.add(record);

}

returnr;
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Fig.6 An example of a server program
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