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Abstract This study uses beacons and smartphone Global Positioning System (GPS) receivers to establish
a location-based disaster/hazard prediction system. Beacons are usually installed indoors to locate users
using triangulation in the room, but this study is differentiated from previous studies because the system
is used outdoors to collect information on registration location and temperature and humidity in
hazardous areas. In addition, since it is installed outdoors, waterproof, dehumidifying, and dustproof
functions in the beacons themselves are required, and in case of heat and humidity, the sensor must be
exposed to the outside, so the waterproof function is supplemented with a separate container. Based on
these functions, information on declining and vulnerable areas is identified in real time, and
temperature/humidity information is collected. We also propose a system that provides weather and
fine-dust information for the area concerned. User location data are acquired through beacons and
smartphone GPS receivers, and when users transmit from declining or vulnerable areas, they can
establish the data to identify dangerous areas. In addition, temperature/humidity data in a microspace
can be collected and utilized to build data to cope with climate change. Data can be used to identify
specific areas of decline in a microspace, and various analyses can be made through the accumulated
data.

Keywords : Beacon, Temperature/humidity, GPS, Application, Location information, Microspace, Declining
area
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Fig. 1. Application architecture
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Table 1. Allocation method

Byte Name Value
0 Length 0x02
1 Type 0x01
LE General Discoveral Mode
2 Value 0x06 BR/EDR not supported
3 Lenght Ox1A
4 Type OxFF
Company
5 0x4C
ID x Apple Company ID(beacon)
6 Company 0x00 Little-Endian
1D
7 Beacon 0x02
Type
8 Beacon 0x15
Type
9 0xCC
10 0xE9
11 0x9B
12 O0xED
13 0xEO
14 0x80
15 | 0x04
16 | V&ue 0xC4
— 1D Big-Endi
7 Uu 0xlA ig-Endian
18 0x91
19 Ox1A
20 Ox1A
21 0x29
22 0xB6
23 0x41
24 Ox11
25 Ma 0x02 Bie-Fndi
— ajo -Endian
26 T [ oxad e
27 0x8
28 | Minor o;; Big-Endian
29 Measured 0xC5
Power

3.2 2|aAEe| 7 HlO[H X2 WE

9 40 AAE i Bl AFEes FEEo
HIE Hlolg 4, AREAR & 57 HlolE A, HlolH

AZ @ OPEN APl AHE B3 AujA 1208 114
et
AFEL

dlole] Hel We-e obgher 2t

@ interacting—Beacon
iBeacon® H|Z I3l Ad PDUONA 9 oj=d2,
iBeacon prefix, UUID, Major, Minor, Tx power H]

oS 41 Hsle] Al=golE B3 Hlold 47
3 29 HPE 5 A% AUk



AAZ7MKLBS) AEAY ApdAs AAAY AF A2" F5

@ User App

Beacon PDUE 2L=4% do|g QXA], 9] HlolH
A& "dolo] APIAHE TCP/IPEA] to] glolHE
A3,

pal

i

® API| Server

FAHES. HolH BAl ZTREZ uet L5 /5%
glojle} Q4] HloJg glo]Eo] uwlE A3t oA
OPEN APIE B3f A& & A Al53ict

<contentinstaces>

Maijor, Minor) Saver

) Beacon Data(MAC Address, ibeacon prefix, UUID, |

| Container’s Last contentinstace ‘

Linked for Beacon & Gateway |
I ion by Beacon Data

Gateway & Node id, Registration of Beacon 1D by
ajor & Minor

‘ Gateway & Beacon's Last mgmtobjs ‘

<current-state>  |<*

<API Server> 3 \‘\{ Linked Resource data for connecting Service Platform |

]

contentinstances

latest

Fig. 3. Resource tree

4. i 75 H ALER
Bl H A Auls EZE APolofA9] glolE Az
Avelest A 7l WS AARI

4.1 HIZ Y Ao MH|A Z3HZ AO[OIA 2lar E
2 8ot HojH XM

% 59 tjHio]AeF ARERE 9§ Afo|olA] Interval

Timeo] Wa} 71422 iBeacon AEE HUr} o]

] 18 49] (Interacting Beacon) ¥-59] dlo|g ]

gl g Beacon ID7F §&= 0] =X &l st T

Q W5Esol glom Aeish giec

+ Member information

+ Weather information (AP or Direct Collection)
Fine dust information (API or direct collection)

Mernber path information

Beacon Information

API Server

API requester
API responser

Restp!

+ Location information
+ User location registation information

DEMS

Beacon Callecton Information
S Information

Location Registration Information

BIE | BLE Beacon

Beacon Signal Century.

Hazardous Area Inforr
Distance

Battery information
. Temperature/humidity/fine dust

BLE | BLE Beacon

temperature/humidity Information

Android App

Fig. 4. System composition

9 10 AAE A/ 718 A AHA =7 9
gt 2la Hoje] RS HHH o R &g 5fo], iBeacon
oA Bk B]Z Hlo|EE AEGA/71Hel A A5t
34 contentlnstances WAJA(RESTful Z2EZ o]
AJADE o]8oto] HIE HlolE A& 43It

Nodejs Server Database

nnnnnnn

g

y
s
\

3.2) £/&E beacon data :
(Beacon 0, battery info, 252, &%) “~__

Fig. 5. Scenario

Table 2. Configured information of content

(location)
Name Type Mandatory Description
area_code String (0] Local Information
uuid String (0] UUID Value of Beacon
major String (0] Major Value of Beacon
minor String (0] Minor Value of Beacon
battery String (0] Battery Information

Table 3. Configured information of content
(Temperature/humidity)

Name Type Mandatory Description
area_code String e} Information
mac String Mac address
Temp String Temperature
hum String Humidity
battery String Battery information
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Table 4. Implementation DB

No Name Type N/N PK FK
1 beacon_no INT Y Y

2 area_code varchar(10) Y Y
3 uuid varchar(50)

4 major float

5 minor float

6 serial varchar(15) Y

7 mac varchar(17) Y

8 battery decimal(5,2)

9 latitude decimal(18,15) Y

10 longitude decimal(18,15) Y

11 | telepole_no varchar(20)

12 reg_dt datetime Y

13 mod_dt datetime Y

No Name Type N/N PK FK
1 user_id varchar(50) Y Y

2 reg_dt datetime Y Y

3 beacon_no INT Y Y
4 latitude decimal(18,15) Y

5 longtitude decimal(18,15) Y

6 year varchar(4) N

7 gender varchar(1) N

No Name Type N/N PK FK
1 beacon_no INT Y Y Y
2 reg_dt datetime Y Y

3 | curr_battery | decimal(5,2) Y

4 | temperature decimal(5,2)

5 humidity decimal(5,2)
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Fig. 6. Register vulnerable location
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