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Implementing an Immediate Information Propagation Mechanism
Using Bluetooth Beacons and Its Applications

MASATO WATANABE! TADACHIKA OzZONO2 TORAMATSU SHINTANIZ

Abstract:

We aim to develop a novel user interface based on Bluetooth beacons. The user interface enables all devices
in the same space to interact with each others. However, in some situations, human bodies and beacon
devices absorb 2.4GHz waves. Bluetooth uses the 2.4GHz band. Users and beacon devices in a detection
area can attenuate Bluetooth signals. In this study, we implemented an immediate information propagation
mechanism. In the mechanism, a beacon receiver resends beacons sent from a beacon transmitter to the
immediate receivers. We observed that the mechanism can reduce problems of the attenuation of Bluetooth
signals received by all immediate beacon receivers in experiments. This paper describes the implementation
of the mechanism and it’s applications.
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Fig. 1 Grouping some devices gathered in one place using blue-

tooth beacon
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Fig. 2 Proximity information propagation module.
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Input: Ip

Output: grouplD

1: groupID «— getCurrentGroupID()

2: I, — getldentifyingBeacon(grouplD)

3: if checkBeacon(Ip,Iy) U I, is empty then
if judgeProximity(Ip.rssi) then

b

5: BM «— getBeaconManager()
6: advertise(Ig)
7 grouplI D «— createGroupI D(Ig)
8: storeldentifyingBeacon(Ip)
9: else
10: stopAdvertise()
11: removeldentifyingBeacon()
12:  end if
13: end if

03 0D00oooobooooooooogno
Fig. 3 Device identification algorithm based on immediate in-

formation propagation mechanism.
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Fig. 4 Authentication system based on immediate information

propagation.
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Fig. 5 Behavior of authentication system based on immediate

information propagation.
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Fig. 6 Experimental environment to measure the Bluetooth

signal strength of piled beacon receivers.
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Fig. 7 Experimental result without the immediate information

propagation.
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Fig. 8 Experimental result with the immediate information

propagation.
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Fig. 9 Preliminary experimental environment and result with

the immediate information propagation for discriminat-

ing nearby groups.
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