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Integration of Heterogeneous Location-based Sensors
and Maps for Seamless Mobile Applications
Ryoji Watanabe , Yukihiko Murakami , Yoshihide Hosokawa , Naohisa Takahashi

Department of Electrical & Computer Engineering
Nagoya Institute of Technology,

Abstract: In this paper, we present an integration of heterogeneous location-based
sensor and maps for seamless mobile application.

There are three features in our system. The first feature is to define a mobile
application program (MA-program) as a tuple of 6 essential actions. The second feature
is to realize a mechanism for translating a given tuple of 6 actions into an equivalent
and executable MA-program which manipulates several sensors and maps. The final
feature is to realize a mechanism for extracting a sequence of current locations from
several sensors which have different applicable scopes each other. By these features, our
system makes it possible to develop various mobile applications without knowledge and
skill for manipulating sensors and maps.

We clarify feasibility and effectiveness of our system by several experiments.
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while (1)

Coordinate cntLoc = getLocation(SID);

SEAMA Coordinate cntLocs = projectS(cntLoc);
if(Goal == true){
* T _action
4 break;
changeMap Jelse{
: F action
SEAMA }
if(getLocation(cntLoc) == true){
; L _action
SEAMA MA }
if(changeMap(MID, cntLoc) == true){
- MID = goodMap(MID, cntLoc)
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if(changeSensor(MID, SID, cntLoc) == true){
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SEAMA SID = “GPS™;

J_area[min] = {x0,y0,z0},

J_area[max] = {x1,y1,z1};

JID = “redid1”;

T area = projectM{J_area[min],J_area[max],JID};
Popup P = new Popup();

— | action

- While(L){
MID: MA ID Coordinate cntLoc = getLocation(SID);
SID: MA ID Coordinate cntLocs = projectS(cntLoc);

If(Goal == true){

cntLoc[O 2] - System.out.printin(*“On purpose™); .
(cntLoc [0]=x,cntLoc[1]=y,cntLoc[2]=2) P close(); +— T.action
T_areamin[0 2]: }bmaK

if(changeMap(MID, cntLoc) == true){
MID = goodMap(MID, cntLoc)

.popupMap(MID);

(T_areamin[0]=x,T_areamin[1]=y,T_areami

n [2] =Z) System.out.printin("'changemap->"MID); <— M_action
T areamax[0 2]: }
}
(T_areamax[0]=x,T_areamax[1]=y,T_areama 3
x[2]= )
MA
T areamin,T_areamax MA
SEAMA
goodMap
MA goodSensor
SEAMA
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stand {EO,NO,Z0 E1,N1,21} 8 True
campus {cx0,cy0,cz0,cx1,cyl,cz1} 10 True
redidl {rx0,ry0,rz0,rx1,ryl,rz1} 11 false
GPS {EO,N0,Z0 E1,N1,Z1} 1
Cart {rx0,ry0,rz0,rx1,ryl,rz1} 2
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{Filename = "MA”,
Translator tr = new Translator(Filename);
tr,judge(SIDT area[min], T area[max],MID,T action,M action,S action);

MA T action, M action, S action
T action = {Systemout.printin(** )
M action = {popupMap(MID)}
S action = {Systemout. printin(*“ )

5 MA
(MA-1)

SID = goodMap();
T area = projectM(T _area[min], T _area[max],JID);*
popup P = new popup()

while(1){
Coordinate cntLocs = getLocation(SID);
Coordinate cntLoc = projectS(cntLocs);
Goal = judge(cntLoc, T area );

*

*

if(Goal = true){ *
System.out.printin(“* ”);
break;

}

else{

}

if(getLocation() == true){ *

if(changeMap(MID , cntLoc) == true){
MID = goodMap(MID , cntLoc)
P.popupmap(MID);

* %

if(changeSensor(MID , SID , cntLoc) == true){ *

SID = goodSensor(MID , SID , cntLoc) *
System.out.printin(“ )
}
Thread.sleep();
}
6 MA
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