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ABSTRACT

Untact order payment has become a new normal since the COVID-19. BLE beacon is a technology that supports
low-power wireless communication within 70 meters without Bluetooth pairing and is specialized for indoor positioning.
Therefore, it is suitable for building and providing O20 services beyond B2C and B2B services. However, beacons have
a lower utilization rate because they have fewer platforms than wifi that support long-distance wireless communication.
Therefore, this paper aims to provide more convenient non-face-to-face related services than before by designing and
proposing an O20 service platform using BLE beacons. When scanning beacons, not only does it receive advertising data
that beacons have, but it also ensures that the actual distance between the user's terminal and beacons is accurately
calculated. Through accurate location, the O20 service platform will be able to provide users with store information, such
as coupons and discounts, museum exhibits, and traffic information at the right time.
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Fig. 1 Structure of beacon data item packets
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14lvoid loop() {

15 if (HM1O.available()) {

16 Serial.write (HM10.read());
17 }

18 if (Serial.available()) {

19 HM10.write (Serial.read());
20 1}

2101 v

Bluetooth
data exchange

Fig. 3 Configuration of the BLE beacon
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Fig. 4 Android O20 Platform Development Flow Chart

1459



B2 HEASHS| =2 X| Vol 25, No, 11: 1457-1462, Nov, 2021

9 4= 02044~
2 uehd Zojch

3l 292 BLE o] A&k A& 7HgstaL z1
PETE A, JAVA E+ KotlinQl o] & 0]8-3F IHfd
ol /e APt B ERO|E ARY LS "e
ey ERF20 AH 2+ oMIES F7tsl] A
of| AutEZ 3l o| Bo]Z Ul(User Interface) S 4 A3t

SUE A 2

o
fot
al

=

ok B, BREA 443 71 Aol B golu
#le) g Z7g A, ] Sl nEs 2adst

< 7S /sl vttt A2 ohE Fard o] B (%
H URL)E AZAIA =tk A, 270d7 vlEEolA
H| 2] 441 A% A|7]¢l RSSIZHY} &8 A% A7l
TXgkol gt AEE PRt A=A +HS5]
RSSIE o83 A AT 342 4] 13} )

D= 10((TXp0wer—RSS[)/(IO*N)) (1)

o714 D= |23} G7] 7 A2 st N
BB ARS 913 F7hElE WYYSE ulsict. o
KA, AA A58 A USHe 9 E4291 73 9 APIE
7]—7;12_31 é}'ﬁ—é— 01—’7ﬂ 14_9_01.0:] pds H]i_,] ‘r]
Aok gy $1418 EAISH:
A, Te7] ALgAT} I E 424 Sle] Solem 2 v
ol AR FarolelF 418 Aol Thik o %
£ 2L )52 THUT PO R o HS WY
2w FAP} s oS B3 sk 247}
glow 0205YE TREero] $HH Ho= B
20 Ak oppefaick

iy

qe
%

ox

lo

IV. Hi

T

7|9k 020 S8ZEL| 4

Q=)= ofZel ol He A skl FHS T
5= View 99, View2} Model A ¢]5}+= Control ¥
of, glo|e] 2 A As} 31 -§-5H= Model % 2] MVCR
A= 44} Control ¥ T Ul 3HS F4d5h= A
EUES HEjHE 2l sh=t), s SHEN M= Bl
& AAStAL Zohjo] s H5-a HolE v}l E
HE] 1749} 2] /%] Bl FalholE & HojE AH
HEJH]E 172 AASHA. 11 5= s HE|HEE
o AAHd dFofjobx} ¥ WSS HojErh

‘ AndroidManifest

( DeviceScanActivity DevicePanActivity |
(MainActivity) (SubActivity)

[ Layout& JAVAFile ] (

‘ values J

‘ color.xml J

‘ dimens.xml
‘ strings.xml
‘ styles.xml

Layout & JAVAFile |

‘/ AppBase ‘

‘ Activity.java

BeaconChan
J Beacnn MapJ» ragment.javi

maln activity
xmi

LeDeviceList
Adapter.java
istitem_devic
xml
main.xml }»

ragment.jav:
BeaC(mUrI
ragment.javs
de\ailiactivity
[ xml
beacon_chart|

Xm

progress_
acnonbar xml

Utils.java

\

beacon_map
I xml
beacon_url

}

xml

Fig. 5 File structure of 020 platform components
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Fig. 6 Beacon search screen in main activity

Fig. 7 Beacon list source code
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Fig. 8 Show Beacon Position Screen

Table. 1 Error between beacon measurement distance
and actual distance

Beacon Measurement | Distance actually | Error Distance for
Distance displayed Measured Values
0.05m 0.05m Om
1.03m 1.01m 0.02m
2.09m 2.04m 0.05m
3.16m 3.07m 0.09m
4.12m 3.96m 0.16m
5.06m 4.83m 0.23m
6.18m 5.86m 0.32m
7.04m 6.52m 0.52m
8.1lm 7.39m 0.72m
9.05m 8.12m 0.93m
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