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Peripheral Central

Peripheral broadcasts

Central scans the advertisement packets

advertisement packets to detect a service

1 Bluetooth Low Energy

GATT Server

Service

Characteristic

_________________________

_________________________

_________________________

_________________________

Service
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_________________________

2 GATT data hierarchy
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Peripheral broadcasts
beacons(uuid, major, minor)

Central tries to
detect the beacon

3 iBeacon
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Management Server

Download of
configuration

(@)

iBeacon scanning

Upload of the measured data

The application tries to
read the measured data and
inform to the server

(N

1Beacon scanmng

. L emeesees iBeacon advertisement
Beacon device tries to

notify the service to the application BLE advertisement

--------- GATT Communication

4 Unconscious participatory sensing system
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Beacon Device Scanning Application Management Server
ST —— =
O]

uuid, major, minor
1
)

Sensor Information Request

uuid, major, minor ”
Application registers
Sensor Information Response
uuid, major, minor < R :
Public device address
] SERVICE, CHARACTERISTIC
OS starts s M nent Procedures
3)
Device measured by sensors &
@ starts the packet transmission

uuid, major, minor
BLE advertisement packet
Service UUID
[
[ ]
[

iBeacon advertisement packet

5)
OS detects Beacon

uuid, major, minor

OS notifies Applicaiton

A,

(6)
BLE advertisement packet > Application(Central) detects
Service UUID the Beacon device(Peripheral)
. SCAN_REQ
SCAN_RES
Public device address 4
SERVICE, CHARACTERISTIC %)

CONNECT_REQ

<

Initialize GATT

!

Read Characteristic Value: Auth Hash [(8)
<

<
Application authenticates
the devicebased on Auth Hash

Value: Auth Hash
9)

Read Characteristic Value: Data
> Application reads the data

! Application may measure |
<+ by built-in sensors

Application forwards
the data to the server a1
Sensor Information Message

Public device address
SERVICE, CHARACTERISTIC
Value

<

Value: Data

Sensor Information Ack

Public device address
(12) SERVICE, CHARACTERISTIC

Application notifies
P Write Characteristic Value: Get Time the success of data forwarding

Response

>

a3

Application terminates

LL_TERMINATE_IND the connection

<

Device goes to sleep mode
s)

5 Message signaling

(14)
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(6) F=FUWET TV r—s avix, Ny 2759y FAL
Bz kD, FEOE—a Yy FNL ZAORRZITH .
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INA RNEEHET B

(8) T—=FWET 7V r—>vavik, E—ary7nNg R
PORAM Ny v 2 fliz G52 8k, T
DE—a VIR L T3 00MREEZITH. N,
iBeacon D ¥ — 2 V[EHMIIMIED W RER 72D TH 5.
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CITHED T =% 2INET 5,
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(12)7T=FWET 7V r—>vavii, E—avyi/Ng AL
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(1) T—=FWET7 TV r—>vavix, 7—FZ2IELK
E—aryFAL 2 EDMEEZYINIT 3.

() E—=ary T4 R, T INEIERHIKT L
C LR L 82, ROWEETAY — REBISER
5.

(15)7 7V r— a2 1%, OS OFERRIC X h HENRIZ A Y —
TIRFBICER T %,

4. REEHE

41 E—3YFNAR

AR AT L D& 7 HINIZ System-on-a-chip (SoC)
B ERFMLIAREEFE O BLE €2 2 — L2 #E L T
V2523, WIHOBEETIZHHEDE W ARM 2F)H L 72+
A 2 ih—FT&H % Raspberry Pi DFJHZEEL T\ 3,
W7E, Raspberry Pi k2 Linux 24 Y A F—)V L7z kT,
Bluetooth % il 3 2 7 & @ Bluez[17] L W-iEi 3 7'v b
aNRAE v 7 &HAVT, iBeacon D Advertise % FHBLTE
%2 ERMERFEATH D,

4.2 F=HAREFIIVr—y 3>
F—FINEET 7V r—3 a3 BLE & iBeacon % ]
T LMD 5. BfE, Nexus5(Android 4.4) Z V727
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TV —va viFEEEBRINIEDTE D, iBeacon ®
Advertise ZMRHTE 3 Z L IIMERFEATH S, —7TF, An-
droid OS TlZ OS L )LD iBeacon DXIGATH LT 7%
WZEbHh, E—arZETHEL L SIEEET % HIN
T 570121, 0S LD iBeacon DX JETH LT
% i0S DAHMBEL TV 25, 207, 51%41%i0S 77
F—ravklT, TIPNET V-2 aroFE
EDLTFETH S,

4.3 HEY—/\—

EHAY — -, E—a v TN, 20#MIT L 2
VT XA OERER, BT -5 OREICKIlE NS,
INGDEMRIZRL L T —FR—RA L LTHEEZIT) TE
THD, T, T—IR=ANDT 7 A%, Hypertext
Transfer Protocol (HTTP) IC X D BHICHBTE L Z &
No, T—FR—AY—N—T%H2% MySQL[18] £ 7 = 7
P — N—TbH % Apache[l9] ZHlAaHbE L I LICk D HE
BT 2FPETH 5.

5. R&H

AT, Nty Y T OFRRAELT, Y
GERIHRELT, EBEOR—F 74+ v2BERKEE LT
WS 2, MESRSINe s v 7y AT L DHEE#RGT %
REL 7, BES 257213 BLE o2 IEH L 2b 0T
by, Lffin>RREE@HS L E—ay T4 A% R
GICEBNEETH S, F£7-, BLE ETEBIZ N3 iBeacon
DO EIEHT 22 LIk, A=+ 74 v L CHBET
H7F=FIRET7 TV r—yavickbEe—ar 7N g A
RTOHEE 2 2FBNDKIFICHIETETH D, 2—FD&
JRZEENCIRE T 2 2 Lz, 22—V OBEERZIEH]
BETHh2. 51T, HELATLTRE, 2HDOLVY S
BOAR—F 74V 2EiRELEZSRATLATHY, BFED
sl vy v 7L L UAMSERO e v > v I E21TH
ZEW, KDEBIRBEEIOND, SBRIIREC AT
LTy A TRERED L LIk, HEEAREMEE
KO T 2 PETH 5.
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