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A Mechanism to identify Indoor or Outdoor Location for Three
Dimensional Geofence
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Abstract  Geofence is a virtual perimeter for a real-world geographical area, which could be statically or
dynamically established the specified area if necessary. Many geofencing applications incorporate
2D(two-dimensional) map such as the Google map, allowing administrators to define boundaries on top of a
satellite view of a specific geographical area. But these applications do not provide 3D(three-dimensional) spatial
information as well as 2D location information no matter where indoor or outdoor. Therefore we propose a
mechanism to identify indoor or outdoor location for 3D geofence, and implement 3D geofence using smartphone.
The proposed mechanism identifies the position information on 3D geofence regardless of indoor or outdoor,
inter-floor with only GPS and WiFi. In the near future, 3D geofence as well as LBS are promising applications
that become possible when IoT can become organized and connected by location.
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BLE(Bluetooth Low Energy) H]=(Beacon), NFC(Near
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Table 1. Comparison of available the wireless
Access Point devices for proximity
recognition
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Algorithm 1
BEGIN
receive the signals of GPS and WiFi simultaneously;
set the default coordinate of the building from GPS;
IF (GPS is available AND any WiFi AP are not
connected)
THEN notify “Outdoor”;
ELSE IF (GPS is not available AND any WiFi AP
are connected)
THEN { set the default coordinate of the building on
the Google map;
notify “Indoor”;
shows the floor number which a WiFi AP
of the strongest RSSI matches the MaC
address from the DB;
set the context switch;

. Indoor/outdoor location awareness

!
ELSE IF (GPS is available AND any WiFi AP are
connected)
THEN { set the context switch;
call the Algorithm 2;

}
ELSE unavailable;

IF (context switch)
THEN { re-process a WiFi AP of the strongest RSSI,
shows the new floor number;

}

END
3 1. ARl YRl A UmalE
Fig. 1. An algorithm to identify indoor/outdoor

location
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Algorithm 2 : Access Point Grouping Context :
BEGIN
search the database to match for all the scanned APs;
set the Context;
IF (RSSI >= -75db)

THEN the AP includes the priority group;

ELSE IF (RSSI < -75db AND RSSI >= -90db)

THEN the AP includes the next ranking

group;
ELSE call the Algorithm 1;

/* In/outdoor location analysis */
IF (the priority group has one more APs AND the next
group has one more APs)
THEN notify “Indoor”;
ELSE IF (the priority group has one more APs
AND the next group has no one AP)
THEN notify “Outdoor”;
ELSE set the default coordinate of the
building on the Google map;
END

12 2. APGC(Access Point Grouping Context) &

n2E
Fig. 2. An algorithm of Access Point Grouping
Context
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