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[Abstract]

Recent performed by recognizing a user's location, various services have been tailored focus on short-range wireless communication
technology. A beacon in which is attracting attention as next-generation technology. Beacon is a terminal by utilizing the frequency of the
non-audible area can not be bluetooth and human sending and receiving terminals and information, Apple recently iBeacon like a
low-power Bluetooth (BLE; bluetooth low energy) based beacon showing a tendency to rise into the mainstream there. Services using a
beacon is basically installs the terminal in a certain place indoor. It is characterized by providing the user the services to catch the user's
position, even automatically take a separate action. Various types of location-based service provided by the target interior space began to
attract attention. A variety of location-based services are provided in the interior space in order to be successfully deployed and provide
guidance to the interior space, the movement route and the like are essentially required to build various types of information. In this paper,

for efficient indoor positioning by varying the signal strength of the beacon in such areas were measured and analyzed.
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Table 1. Utilize available technology to compare the user positioning.

BLE NFC Wi-fi Sound Geo-fencing
Contact method/ Non-contact / Contact / Non—contact / Non—contact / Non—contact /
distance up to 50 m upto 0.1 m up to 100 m up to 10 m 100 m or more
Frequency 2.4 ~25GHz 13.56 MHz 2.4 GHz 18 ~ 20 KHz -
Android 4.3 or more 2.3 or more Support Support 2.2 or more
i0S iOS7 or more Non—-Support Non—Support Support iOS 4.3 or more
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Fig. 3. The basic operation of the geofence.
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Fig. 4. Wi-Fi certification process.



Al
=

Fy
8
—

A

M

b |

=
=

& oM M-S olgste] AR AURIASIE ¢
sl HlZe] ABAZIE A R sk v AeAIE
73 skl Aol nh2 RSSI #h& S7etar A skl

w
iR
I
o

gA
A AE=Z 283 RSSIC) 415 AHE= FUS 54 A

oA 2 HAxp7} AT) w8k B 29 tx power] 215 A7 W)
9} signal range”} YEMI = 21 52] A A= o240 = 70
m 714 7Fs s AA 2 F-a23F AR E 3 m 9ot 1 o]
=3 m o]/de] Aol A= RSSI 3ol 227 F5ske] AA A
2] H = ARg-S 4= gl gho] ol 7] wiolth

1% 5= RSS19] 712 ARt dare]geltk A E FA45]

30 tx power RSSIO] 7481+ e2k& ofefle] ¢atels 34
o thdet 4= Utk &21e] 3719 }2}/\(0 89976, 7.7095, 0.111)
= A3 Aol A 54 T E ARt A A1E A7)
of] 7|9k 3} best fito = ALt gholth. 3k 2+ A Eo| A%
H| 2 2-9) gl u] &2 S A g ol o gk ul-g-o]tt.

_llN‘

protected static double calculateDistance(int tdPower, double rssi)
{
if (rssi == @) {
return -1.0;
}
double ratio = rssi*1.0/txPower;
if (ratio < 1.0) {

return Math.pow(ratio,10);

}
else {
double accuracy=
(0.89976)*Math.pow(ratio,7.7095) + 0.111;
return accuracy;
}

18 5. RSSI Azl A&t 22|

Fig. 5. RSSI distance calculation algorithm.
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Table 2. Beacon specification and test environment.

Beacon spec Test value
Interval 0.2 ~20Hz 10 Hz
Tx Power —23 dBm ~ 4 dBm -23 dBm ~ 4 dBm
Signal Range Upto 70 m Upto 70 m
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Table 3. Experiment beacon and mobile device spec.

Beacon Mobile device
Manufacturer Dio Interractive Samsung
Model WizTurn pebBLE Galaxy Note 4
oS - Android 4.4.2

RSSI 213 7+4-L 10 Hz= A48 0, tx powers 4%
23 dBm ~ 4 dBm % 47] 2 A &lsto] 23S Wiy $9

= 71

3 32 ARl ARE-RE Tlute] 2l tiek JHE UERAIT
AZ5HE YaliA Zol7F 80 mel A AE Tkl 274<]
HIE-S AAJske] A3 JAasiginh. 19 60l ekl sl

ol H|Z 27NE Al A3 I3+ & Holl AA31 tx power gkl

uhE} RSSI 368 SA 33T

tx poweroﬂ w2 RSSI &2 S745h7] 93 AA9 vEES
Pe)sm 77 7] vEpdl A3} o] nlEES vels)
1§13k 2wl efgelolaolc, vl 12] el Aol
ol ule] A4 gk WAT 5 Qlom, v 54 o) %

Alo] AL 9ol U= H|Z AT E 270ste] HofEr,

80m

— —

4dBm -OelBm -16dBm BdBm  -23Bm -16dBm SdBm 4dBm

I8 6. Al AF B2
Fig. 6. Indoor experimental space.
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Fig. 9. If tx power value is -16 dBm, RSSI value.
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Fig. 10. If tx power value is -9 dBm, RSSI value.
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