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introduction to ble



Bluetooth LLow Energy
Latest Bluetooth 4.0 standard
108 7.0+

Android 4.3+



what is an 1Beacon?
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Beacon

TxPower Major Minor

-60 dB

6666 7777
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TxPower

Transmission power

Power level of the beacon measured at 1 metre



RSSI

Recerved Signal Strength Indication

Measured power of a signal






macy's



Read reviews & see what
other shoppers are saying.

10 PM
< Web ID 77569

KitchenAid KSM150FPS
Artisan 5 Qt. Stand Mixer

o d A 1051)




Find what you need faster!

310 PM

Women
Men

Jewealry

Handbags &

Beauty

Watches

Kids

Juniors

Bad & Bath

Hitchen




Scan the barcode for product
details, pricing & reviews.

LRI A

Cancel
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expected



HOW DO YOU HIGHLIGHT A STORE THE

SIZE OF A CITY BLOCK?
YOU GEOFENCE IT AND GIVE IT INDOOR MAPPING.

Ma s, Inc. approached Ral ite an extraordinary
g 1€e1r flagshup store,
s Herald Square in Ne

GETTING RESULTS

century with a ystem for holid



reality



(3 Store (ETd

iTunes Preview

Macy's
By Macys Inc

Qpen iTunes 10 buy and downlog

free
Category- L
sdated: Nov

or later, Comp

Phone, iPad, an




Customer Ratings
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[ine maps for indoor
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0

LINE Maps

for Indoor

@ LINE Maps for Indoor
LINE Corporation

OF - X~ X~

Dowinloads Travel & Local Similar

No more wandering around confusing
indoor areas.

READ MORE

Informative Indoor Map




.?% Sh'buyq“m hilil“!

IO SPOT

Bunkamura
Complex Cultural Facility
Hours 10:00

LUMINE MAN SHIBUYA

Shopping Ma
Hours 11:00 - 21:00

LUMINE MAN

SHIBUYA109

Shopping Mall
Hours 10:00 - 21:00

SHIBUYA

Shibuya Hikarie
Shopping Mall
Hours 10:00 - 23:30
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Satei Zenkashoin E’

5F Teahouse Route

(i)  shibuya Hikarie




1

M

From  LAWSON

To Satei Zenkashoin

65m, 4Min.

Go 6 floors

& Start Guide

11F

Go to Floor 7 using
an Express Elevator

Im, 1Min

+
Go using an Express Elevator

7F




= nGT L W03

2%  Satei Zenkashoin

katakana

A7 9T

Shibuya Hikarie




Information Floor Guide

Shibuya Hikarie

Shibuya, Shibuya-ku, Tokyo
2-21-1

Phone Number

03-5468-5892

ShinQs
Every day 10:00 ~ 23:30




city gallery



sl

Get connected to our interactive exhibits
by checking-in your QR code card
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EH CityGallery

CHECK-IN TOUR GUIDE LOGO STORY

2 Living Environment




G % il 35% B 414

You're currently in Zone Main
Show.

Do you want to switch to the audio tour
of this zone?







stepwise refinement






Step 1

Download venue information from database






Step 2

Scan for beacons nearby






Step 3
Identify closest exhibit






Step 4

Present exhibit details from web



extra requirements



Server side

FEasy deployment of beacons
Easy update of exhibit details

Simple user identification



Client side

Support for different languages
Audio /video playback,
Floor plan






beacon deployment schemes



traditional: one beacon, one exhibit



Deployment schemes

Traditional: one beacon, one exhibit

Exhibit identified by scanned beacon ID only



Bex 24
@] pii
ui”
BT FLt
i .,.é,'i. ah

- ﬁ




a step further:use compass too



Deployment schemes

A step further: distinguish user heading with compass

Exhibit identified by beacon ID and direction















easy modification: fixed grid of beacons



Deployment schemes

Support easy modification: fixed grid of beacons
Deploy beacons to cover the entire indoor area

Exhibit identified by beacon and exhibit locations






best in practice: combine all



Deployment schemes

Best in practice: combine all deployment methods
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experiment / calibration



How far should beacons be apart?

Minimize deployment cost

Maintain quality of distance estimation



The experiment / calibration

A beacon affixed to a wall
A phone measuring RSSI at various distances
Beacon calibrated using the phone at 1m (IxPower)

100 continuous samples; first and last 20 discarded



1 metre

-

signals
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signals

signals
signals




Range of RSSI against Distance of Beacon #1
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Implications

Reliable range: 0 ~ 2 meters

Beacon deployment distance: 2m
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* Beacon Details

The Chung Chi College
Elisabeth Luce Moore
Library




beacon details



Scenario 1

3 beacons = 3 exhibits




Features

Language selection in menu
Simple floor plan
Multimedia

User rating

Sharing



Scenario 2

3 beacons = 5 exhibits

Distinguish wall area with distance
|

Distinguish heading with compass @







database



cms



http://appsro.cse.cuhR.edu. hR/~phng2/fyp/



dashboard



Beacon info

Al beacons
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uuin

BO407FI0FSF E4SEEAFFI25556857FERD
B940TFI0FSFB466EAFFS25556B57FERD
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F5FB466EAFFS25:
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E2C56D850F FB48028060007 SAT 1096E 1
BS407FI0FSFB46EEAFF Y. BS7FESD
Inputiiula

i again

E2C36D850F FB4802806000F SAT1006ED

LONGITUDE
114 2073102
1M59E
M6 6E
ME9E
121 9E

133 9E

135 9E
1% 9E
1879E
138 9E
e

long

-74 044551

14.582154

LATITUDE

224179243

23182N
23172
24172N
2618IN
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172N
29172N
0172N
311BAN
INIT2N
32183 N
32172N
183N
ABIT2N
34183N
4TIN
nanr

lat

40 5895633

DESCRIFTION

SHB

Hello World!

Some more
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extend
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add



Add a beacon

OWNER

LONGITUDE

DESCRIPTION




edit



Edit a beacon

7¢5e7b

DESCRIPTION

enghsh A3 nay ng py

PUBLIC DESCRIPTION
nung Chi College LB nt libeary bulding was

*placehoider-"

College Efisabeth Luce

PUBLIC SUBTITLE

Manoiy - Fk 820am - 1000 pm <HeS y  820am -700pm iy

CANCE!

It wih the ge
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remove



ashooard

Remove a beacon
]

172

Cancel




preview



Preview a card

OWNER

uuio

BI407FI0F SFR456EA]

MAJOR




Description

The Chung Chi & e il Was W y Luc e Unlled America and was offic lly dedicated




apt



Json



JSON

Cross-platform
Supported by many languages
Objective-c, Swift, Java, Python, Perl, Ruby...



JSON

{"status”:"OK”,”data”:{"latitude”:"22.4179243”,"longitude”:"114.2073102"}}



JSON

{"status”:"OK”,”data”:{"latitude”:"22.4179243”,"longitude”:"114.2073102"}}

status: OK

data:
latitude: 22.4179243
longitude: 114.2073102



documentation



http://appsrv.cse.cuhR.edu. iR /~phng2/fyp/api/docs/



Important notes

Methods

GET gerDescriplion

bout

RADAR REST API DOCUMENTATION

HTTP request method
all &Pt calls use (R
Redirection to HTTPS

The A4 atically redirects you TPS channel  you are using the unencrypled HTTP.

Return type

Inless g 1 AP calls ¢

Return format

The farmat of Ihe returned
read Js e k

Format

Methods

GET getDescriplion

Description

R 10N of 3



API Documentation

Description

Parameters

Examples
Requests

Results (successful + failed)



Unsuccessful result

GET getLocztionByUaidMajothfinor

Description

Retums lattude and longtude of a

Parameters

sitanox 10 use this APS cail

hout hyphiens. It looks ke this

minor inor Of your beacon. It looks ke this

Example request

Example result
Successtul result

successful result

GET getQuota

Description

Retums the quota of



dev center



http://appsrv.cse.cuhR.edu.hR/~phng2/fyp/dev/



Dev Center
General
Bugs

Suggestions



Discussions Activity

Radar Dev Center Gty

Recent Discussions

getDistance
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Howdy, Stranger!
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background scans, battery drain
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16h 17m 1s on battery
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not on ceiling, nor floor



ceiling






Ceiling
Ceiling reflects beacon signals

—> Beacon signals are amplified



floor
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Floor

Floor absorbs beacon signals

— Beacon signals are weaken



not too close, nor too far



too close



Too close

Interferences



too far



Too far

Affected by noises



different scanning devices
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Security
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preview



multi-user cms




deployment tools

ﬁ Beacon

signals

signals ,
signals




user navigation history

History




customized recommendations
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