-

\

a4 FF1 amb Iy A
() Lwm~

R

4B ISR L Ry B R
The Effects of Mobile Location-Based

Services on travel and store operations

PEAR O104# 5 % 5 P






EHRALHEALLERGXETREELTE

RERZENIEEZZR R

A Tk M W} PARZWX

BT B IR G RE R EBNHE

BAEEEEE  HOAL Bk L .

FamERER§ %ay/%;
g & A A/ H%

\% VAV

Py B \J
'| )
Y\ L AL
5%
L —p
143,
wo% o o# Ziytﬁﬁ\\%i

+ERBE 104 = 6 H 25 8B



i#* &

if # M PRF%(Location-based Service » LBS) i — #1278 % A&
REPERIRT BER T K F TR AN L AT IR -
PO PRGES Hp Rt *v??ﬁ%f{%%ﬁ ARERO R F B EN de
N - IERY R R e A Y N L )T E R
i # & F i H ¥ (Information and Communication
Technology, ICT) # %4 = > FE A T F £ ¥ @4 » 3R LBS i + &
JRI%7 {4 B > 1% (Fd X 8 7 S PR PF 4 39 2482k (Point of
Interest, POI) ~ 4> PHERZFL T >~ R * 5 {Feora

AT AR ETHRMSE 2R AR TR RE 0 T
@ P EHEFIRBEEE ~ B2 2% o A7 2 Android £
L& Where am | 2 fFdsfhjir > & di % ¥ =8 K
Map @ B diig * AT BB Fo N (@ X ARE SR R
FTHEREP F TP RERERFVUELZ > B2 i B EFTIR
e ¥ o AFTHP R FERF RERF LB ET T om LA

ER A -APHRe s g4 i Je Ay 0 ¢ B OF SIRIE
r*??ﬂﬁﬁyﬁ%a%ﬁyr%@ﬂﬁﬁﬁyﬂﬁﬂﬁéﬁﬁ
Fou  HFEBANKREAFTF Y FTN TG AETRALE M
WP Er AR RE LR L RESE R R B apbs JRIE > 7 Wi 3
GRERER O PVRARSGEY LT EL R R AR R 0
— SRR B RS I o

MeEi xR FE UL BRET RS LR T A8 P
B



Abstract

Location-based services (LBS) are information services that
use information on the geographical position of the mobile
device through the mobile network. This has become more
important with the expansion of the smart phone and tablet as
well. LBS are used in a variety of applications, such as
E-commerce, travel, emergency rescue, personnel tracking ,
vehicles navigation, community and location friend, health,
entertainment, advertising, ---etc. The thesis aims at how to use
the Location-based services to improve the journeys quality
and increase the income of the stores. Based on mobile
navigation technology, we use the Global Positioning System,
mobile guide service and the store guide service to guide
visitors into the stores. The Android-based smart-phone
platform is used through “Where am I” , by using the users’
current locations to show the nearby “Point of Interest (POI)”
on Google map. LBS i1s useful for visitors to find information,
preferential programs what they are interesting, and

navigating the stores.

The proposed approach i1s implemented in Lugang area, which
located in the central of Taiwan. The investigation 1s also
included in the study. Several investigation items, such as

“it can help me to find out what I want.” , 7 the traffic

information can help me to plan the travel route.” , “the map
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can show me the stores where 1 want to go.” , and “the
preferential programs provide me the practical shopping
information” ...etcare included. It shows that the consumers
and business owners satisfy our LBS mobile services. In
summary, our proposed LBS mobile guide services have resulted
that can provide a convenient service, attract more consumers

to the stores, and increase the i1ncome of business.

Keywords : LBS, Touring service for mobile, Location-Based

M-tourism Application, M-commerce, The store guide service.
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z 7 Android ™2 i0S & BiFHTE AT L o REH FRFH 7P
GlobalWebIndex **+ 2013 & %t » 42:F H4%erig * —‘ﬁ ¢ ¢ * Google Maps
formobile[23] - & 4 GoogleMaps — & #_ 22k i# * F &3 chi7d + Bl
£ oo (457 3] 2015 F4L)

B4 7 11* Google Maps API p 4% Google Maps I f&* #z5¢ ¢ >
v EET LR He e Google Maps b Google Maps ¥ #4730 % I T B 4o T )
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FEALFHEEY - #RF FRET @™ L RPAPL ¥ 2inj

® (oogle Maps JavaScript API : Google Maps JavaScript API #
VIER R p e q e q,\ ~ Google Maps’ /& * #%3% 12 JaVaScript
FER HNERBEZLTAUABFRENFTHTE -

® (Google Maps SDK for iOS: & * Google Maps SDK for i0S - F¥
#FHF 0 ai0S s * 4250 ¢ 4o~ 02 Google Maps # S 3 A# T 5
b+ B> 3% SDK p & @ & * 4%5% &2 Google Maps @ PR B A e L 75 B~ o

® (Google Maps Android API : # * Google Maps Android API , F¥

% ¥ 4 & Android /& * 425° # 4c » Google Maps % + & Rl -

Google Maps API » # & 3 Maps API Web service PR7%>H % — % HTTP
G 0 REHF I S 4250 ¢ #F e feb Service i B Google # 72

7.4 » Maps API Web Service JRix& 7 :

® Directions API : # m3t 8 i+ 8 2 fFeniidin, ¥ «”;f% CERIR TS B

LA

S BB BB A TR

® Distance Matrix APl : 3% #edcghfr P e B L F {7 2 JEJRZ P

Ben e

® FElevationAPl : %y 2 F 2R 3 RBAFTH - ERE
R TARE RE -

® Geocoding API : #-3 ni 4 & 44 18 G2 > N F b d b0 30 B3 3

&g o

® TimeZone APl &HF 2 S F R =R 2% F il

Y
™)
peci]
e
=4
N
/
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UTC(Coordinated UniVerSal Tirne » £ A EEFF))HS E L E p X

® Places APl : Bz Syr =gz

R

e

2014 # Google it %3 5 & 4c » 7 Google Map 7 Ground Truth 3
Google Map ¢ %3 & { rpF ~ L £ o F L 7 Google Map
FEIFTE A Map v U HE R Ak TR B2 R ATV BB TS E oo

&ﬁmgeJﬁﬁwwhaimpfﬁow%ﬁ?ﬁwww (38 P AR L

>3k e i+ % st (Global Positioning System, GPS) [24] > ¥ % W&
vmpﬁﬁﬂa%ﬂﬂ%@ﬁﬁﬁuﬁ“ﬁ%ﬁ&ﬁm?wu,, £

% (98%) BRI PR IrBHRDFFERE o 2Tk
AT RN R ERE P AR IR ER Y PR TR R

RS

|

pon]
ot

=

k=Kl
o

T1\4
=

N

Y

‘\

'1

[l ~i"&s§‘b‘rﬂfrfﬁ%lﬂ“m,ﬁ£ ke 3k 3¢ h24 38 GPS Fh 5 &
bl Bk 3 Bl 2bfeb BEPIEEZE FL* PGPS Bk
ok PR ZHY JIEHFEE LN FEFTY FrE AR IR TR E R B

FEF A OTI IR I OFL BAR S o R R g AR A -

Android %% & seen® 4% 4 (Provider) ™ 3% i 2 87 & iz

PRFZ > S 4o T

® GPS ®infeit M AT R 2 gps’ 0 v LR Y GPS ik
w

F
REFmOT TN @ N H iFh g
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® pRLTREH CHREH LHFP 5 "network” 0 v LB AU
2

A 5 (Cell tower) s H A B e R F P~ 2L (WiFi access
points) k % i : # E’n—j’ﬁﬁé (e £ T )R E gy ﬂ
T R i

BoOBRREFDOEE TARI MR T FMRY o

2.1  Where am I #23¢

& % Android * # % Where am [ 425" > % AndroidManifest. xml 3 &
~ #® 3 ® 4 * o INTERNET -~ ACCESS_FINE_LOCATION -~
ACCESS_COARSE_LOCATION = 5 ¢k » %]& 4] * Google API #%& &= B3]
g o A & 4o~ library %% : com. google. android. maps ° #%3% 5 4o

T B 4:(4 » library %% ,Tﬁlf%»\import - ¥ F &7 A @ * GoogleAPI)

< RERRRE > | #e > 10K R B R RS
<uses-permission android:name="android.permission.INTERNET"></uses-permission>
<uses-permission android:name="android.permission. ACCESS_FINE_LOCATION"></uses-permission>

<uses-permission android:name="android.permission.ACCESS_COARSE_LOCATION"></uses-permission>
<I-- Google Map library -->

<uses-library android:name="com.google.android.maps"></uses-library>

4v » library %% » M3 Google API # b B4 4158

B] 4 AndroidManifest. xml #*2% library %

& 87 Google Map 7% %3t layout shmain. xml © RT3 By |58
com. google. android. maps. MapView > #] % MapView & & # * 3] apiKey »
ST % & LT google 2 ¥ G- ‘e keystore; B RIFFOFIZT U E &4
debug. keystore ek & 4 » 3 W eOpF iz £ 1135 & %k & * chkeystore £ 2

-
¥ ‘EF

= o |3 e debug. keystore T 3 B AT e
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C:\Users\user_name\. android\debug. keystore > £ 1 * keytool # #
MD5 45 7 2_ 16 » £ ¥| Sign Up for the Android Maps API 2 ¥ 3jkey °
Keystore ¥ 3 ¥ & fér & #&1 F ~ T4t » ! keytool —genkey -v
—-keystore rdss. keystore -alias rdss -keyalg RSA -keysize 2048
-validity 10000 ° fd%Pedpom gy » FALTF 2 4 o

#-% Android Maps API ¥ 3-Flen4& 43 » main. xml > 258 78 34

B o:(&i* GoogleMap & 7 £4%1 7 18 * > g L WP 4oP B~ {8 £ 4%)

<com.google.android.maps.MapView
android:id="@+id/mapView"
android:|ay0ut_width="fi|I_parent)'/ Android

android:layout _height="fill _paren Maps API %

android:apiKeyd"your_map_key" MFEB R

android:clickable="true">
</com.google.android.maps.MapView>

B 5 main. xml 3 ¥ Android Maps API % 4%

GPS i A2\ B FA4cB 6~ 7~ 8 ¢

18



private boolean getService = false;

@verride

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);

setContentView(R. layout.main);

testLocationProvider();

}

private void testLocationProvider() {

VS g = R

locationServicelnitial();

}else |

FETE BT ECERE > EREEHZZA
FRUEME R - 20 A g diHER

Toast.makeText(this, ":HEHEIEfrfE#E". Toast.LENGTH LONG).show();
startActivity(new Intent(Settings.ACTION_LOCATION SOURCE_SETTINGS)): [ IBEEIER

HiTiREEM RS

LocationManager status = (LocationManager) (this.gzetSystemService(Context.LOCATION_SERVICE));
if (status.isProviderEnabled(LocationManager.GPS_PROVIDER) || status.isProviderEnabled(LocationManager.NETWORK PROVIDER)) {

Juf

WL E (U Fi 2 R BERL -
EARBBRB R BRI -
WHRFREE HE

m|
|

fill

Bl 6 + Bl 2= 1
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private LocationManager Ims,

private String bestProvider = LocationManager.GPS_PROVIDER,

private void locationServiceInitial() { Hlf%ﬁ{ﬁﬁﬁ%jﬁ%%%
EEmm

Ims = (LocationManager) getSystemService(LOCATION _SERVICE);

Criteria criteria = new Criteria();

bestProvider = Ims.getBestProvider(criteria, true);
Location location = Ims.getLastEnownLocation(bestProvider),
getlocation(location);

}

private void getlocation(Location location) {

_H.ﬂ
adt

if(location != null) { _
(S it

Double longitude = location.getLongitude();

Double latitude = location.getlatitude(); //EIfSEE
}
else {

Toast.makeText( this, "fEAETFAIEERE", Toast .LENGTH_LONG).show();
1

}
protected void onResume() {

// TODO Auto-generated method stub

supor. onfesune(); T R B Y BT —

1f(getService) { _A

Ims.requestlocationUpdates(bestProvider, 1000, 1, this);

Bl 7T &+ Bl 2 2475545 2
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private void whereAmI(){

=i

[ EfRE BRI A R

Location location = locationMgr.getLastKnownLocation(provider)

updateWi thNewLocation(location):

//GPS Listener

locationMgr. addGpsStatusListener(gpsListener):
//Location Listener

long minTime = 5000;//ms

float minDist = 5.0f://meter

locationMgr. requestlLocationUpdates(provider, minTime, minDist,

i

private void showMarkerMe(double longitude, double latitude){
1f (markerMe != null) {
markerMe. remove():
H
MarkerOptions markerOpt = new MarkerOptions().
markerOpt.position(new Latlng(longitude, latitude)):
markerOpt.anchor(0.5f, 0.5f); / /2= =EFEE &0

markerMe = mMap.addMarker(markerOpt):

Bl 8 ¥ Bl T 42545 3

R T E I
Fy 5t - BIEREE S
AR DERREEE
MERT  FEEET g
BT -

locationlListener):

EH A B R
AEER

i E AT E
TZEL BFEABER+
L

24 Google Map £ GPS = v fads BIE3 » BRARAL|IEH 0 0 |

F{VREFEDIY#A o RY VP FERLR R PR R

HRF LR Bl 9 91 e
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gamllmn ERFA el e P A L= e
E¥H _SF0I5E 3\ AR ERT

B, AR EEITRIEL |, RiER
MEGNEE, EEFTHEREAR
HRERABENERELR , 88 , &6

ERWOLE,  @BEXESE
=, Pulga20%k  EEEA "FE
CWCEE, . LR XAMAME
MEREBRFEMNER , BAEBEZL

o WESEREE Eﬂil‘ﬁiﬁiﬁﬂ

B 9 Google Map & & GPS z_i=z g *

o8 BB

BHFBD AT R F b £RERS IR I
2% i P 7 8 (Location Based AR) o #5359 8 @ i Fpiwrs 5
SEHE E PN EBS Ao G S 0 BB L iy
R CPS Hibr> Ay A EFIRIEY » 51 L L F PF AR LG5
B "f &% Google Map £ GPS &.i= k31 252 » HFats 2% 7 AR
it POI o 278 PRAFHE A1 * Metaio Creator[25](AR %#EE ) * #&3= POI
g2 > Metaio 2 # & Junaio App: ¥ M 2% > @ % ¥ LBS (Location
Based Service) £ markless i3 8t B * o B 4255840 ®] 10 -
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<?xml version="1.0" encoding="UTF-8"7>
<results trackingurl="GPS">
<object id="1">
<title><![CDATA[Hotel Hello World]]></title>

<thumbnail><![CDATA[http://dev.junaio.com/publisherDownload/thumb_al.png]]></thumbnail>
<icon><![CDATA[http://dev.junaio.com/publisherDownload/icon_al.png]]></icon>

<location>
<lat>37.776685</lat>
<lon>-122.422771</lon>
<alt>0</alt>

<flocation>

<popup>

<description><![CDATA[This is a beautiful, family hotel and restaurant, just around the corner.
Special Dinner and Rooms available.]]></description>

<buttons>

<button id="url" name="Website"><![CDATA[http://www.junaio.com]]></button>
</buttons>

</popup>
</object>
<[results>

Bl 10 9535 5 3425578
By~ POL g iR » oo » EReEA BZ f 5% F 0 7 i b iofp

ﬁ&ﬂiiﬂa°i€éf§_§?.§$€§2f§\*”* 3Dm;y§fa BB - 4 I

f
T G 20 e B 11 f1* JBEPARETT AFFERD D m
A2 3 E O EFA

Bt S 2LY R BUR & R € KT 8 LR
b3

B A R B2 TORMBF R AB L DR R

= il ’-'E-: o 11220

B 11 AR % *
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S8 ¢

W(Streammg)f L R- g g TORREE SRR, RS

PR iRt TR BEREG ERY - fRaes B AR[26, 27] - 7 8
y‘ﬁﬁ—%ﬁfﬁ{#ﬁ t Internet/Intranet # i * # ik @Hitiranig. FAE R
B A I GE RS SRR B SR A e T T
PEF R P ST L RN

PR RE AR R ARy - Bt g AR TR LR

AP g T?;ﬁia?l o

¥
-

BB 7R

B 4% ?‘k‘]—%ﬁ*‘\‘}'m—f i\.zﬁ AP A HuE Y > T L g_&;’_,&g?\#ig
LR FHER cSBERAR I HMTH FERE TR
%%‘ﬂff‘?:ﬁﬁfﬁ’ﬁ}uﬁ;{ﬁ}@%P%g% Fm'kr'ﬁ?‘ ,Ifgggaﬁgﬁj—pi\.g

WARFR R T E BB R R AR TR e B AL 4 S fg;gagjqiqi;z

N REAE R R A FE R ARG RAR Y F 6 F 6 2 g
ﬁﬁ&d+®151?ﬁﬁ%w®@amhﬁlgw%ﬁ““wi¢ e R ek

BEATE AR AT R 2 THEE R AR B T LR A
ERAL kT TE s s [28-30] -

PIRE B SRR 2 5 B (7 LRBD AR IR o Aéi%‘}ﬁ’?f-%‘ﬁ
2# 7 % (Ericsson ConsumerLab) # 23 B R 7y Fi&7- BT B

AR FEEAE[3]] -

BTN PF AR BEHIBREI B FEADAFTT R
Byt o RSB RR o & 2011 & 0 5 83%* *ﬁi‘c?:ﬁﬁﬁ%%

TAGED T BN A EER T Fo o 0 BELIT A R

“Iﬂ\‘\
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BYlEges@H b E R A B PR R AR EET S TR T o
B A e F WY RN g p e
Benx T o HRIFTAAY > 2014 & B R4 { Ao X D) E 6 16-45 &
BLAE E o s E ek B0%RE B 5 Y # LA o BB
A o TTRRLE R BN F 0 TOh & € 8 FR4-HPRAR 0 fe A 2015 &
- kA 2 R 0 2010 AR 0 A PR P RGN T D
AR RATAR R 3 TAR

q}'a,\

e p oo R %*Kﬁé’s—{g IO i

‘E\*

26 A fadn 41 2015 & R £ b gt ﬁ?’iﬂzﬁl g i aEA
i FrERRBARFRAR BT AP Nt R
FIREMAIEE X £ o RO E 5 £ B ¢ iAo Netflix o
Youtube e 7 » R 7 & REF L L F A R F /T R o ¥ & LWP
FERPAHY SR TPFL N4 RRIETE 2015 £ Video #
RARD H ] o 8% B METE RS RSl s R s ik
HALEABFE A ARE FLFE T BREL Y ER G (R

S

(RS

FHHES W

w}

g oo FAcR 12 -
B 12 B i didl
%= & VRML
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Virtual Reality Modeling Language (VRML)[32, 33]1994 & p p
1B - & World Wide Web =~ ¢+ » 5 x 3848417 VRML & &
F 01994 & 10 * &34 # 2z B % - & World Wide Web < ¢ + 2%
DA VRMLL 0 R8> v 2.5 7 Z 5] iR iei b st o n iR T
(Virtual Reality) #7#]37en= 2438 VRML 1. 0 ¥ 2 g2 # ik 9 3D #.

PR EF e h o R ET AT PIRHE o D 3 S

gs*n\‘a

LIFRKRGEFIRAER v R - BE UFRAEFLELR -

-

1996 = 8 * ARTRE Lz F g4 3D B2 ¢ & - SIGGRAPH
"96 o wiiE 0 R VRML2. 0 R -7 & VRMLL. 0 ehzh &t &7 7
frad efed o v £ SGI o @ e B K Moving Worlds 3% %
Aot VRMLL. O #4737 30 B &2 M5 #Fae fh > & 3D 5
B LA E TR AT LI B AR A R I E A 0 1997
# VRML 1% 5 RFHRE 552 % > 1998 & 3 2 7 RPR R i ek IS0 #+
8 (% 1% 2850 1S0/1EC14772-1:1997) > fi &% "VRMLIT, [34] - VRML9T
PE f VRML2.0 A#:EF_ 27 it > evigid=¥ VRML @

SR A mIRT BT EAREERE -

1997 # > VRML t+= ¢ #= % & Web3D (Web 3D Consortium) [35] » ¢ %
Web3D & - %?‘m BT B 2000 & 8 7 > Web3D ¢ 3
(36 37] - X3D A& =
W e XML~JAVAS 2 R ppe s L @ 427 { 5% <~ ~ { § 220 3D 3
AR E TR EE R o 2 BT AR 4 il S
A7 o 1% VRML - B= RZ B eom$t B > &R * FAR
TRFHHE E*F3 PFAROE L Fr Ryt Riwme 2
NRER AL 1| mﬁ’*ﬁ%&-—fi B ehE oo

2

[T

W Fr—

Jot
=
o

3
<k
]

i
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N EEUJE% PR
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L R T
REREESE

B 13 VRML & *
FIS BT R

S EH R POl fRB e A B A R RR LR
"% e o 41 * Where am I 2 GPS 25 > Bgom & * - 27 i = [f{] 500 =
SR FoRRT ET S QEESS I ¢ BHFEL PO R BiF e
BF ARERE P A SHRATR AT FRRRTRE R ARG #
ABR F Ll F R F R F o AR T Google B AR
SlA e § b BRGTHT LR T I E R Rtk A E g
RO RS 0 R A TR o RA R R F A G R
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@ #Els=
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EAEXFERETE
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public class Poi {
private String Name:;

private double Latitude;

// ‘Li'riml[?)l"fl?‘)i et

/ /BB ST 4

private double Longitude;

private double Distance; / / SEEE)E ST EEEE

!/ EENTIIH R EE A AL RL) E S A - SRS e - SRR HE 324
public Poi(String name ., double latitude , double longitude)
/ /A E= AT AZE B E M
Name = name ;

ILLatitude = latitude ;

Longitude = longitude ;
H

/ / B AS- )5 S 410
public String getName() {

return Name;

}

/ /OS5 32
public double getl.atitude() {
return Latitude;
}
/ / HN A= 5 ST 8
public double getlLongitude() {
return Longi tude:
}
/ /1 ES A S EEEE
public void setDistance(double distance) {

Distance = distance;

/ /B Y )i SZ EE
public double getDistance() {

return Distance:

¥

=

Bl 15 r 2 i~ gk
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public LocationListener LocationChange = new LocationListener() {
public void onLocationChanged(Location mLocation) {

for(Poi mPoi : Pois) {

/1 for MRS EERETT A - FIETIER

1AM E RS E AR GEEE
mPoi.setDistance(Distance(mLocation.getLatitude(),
mLocation.getLongitude(),

mPoi.getlLatitude(),

mPoi.getLongitude()));

s

/17 A FH 3 5 SR 22 4 4 T v S B L R
public double Distance(double longitudel, double latitudel, double longitude2,double latitude2) {
double radLatitudel = latitudel * Math.PI / 180;
double radLatitude2 = latitude2 * Math.PI / 180;
double 1 = radLatitudel - radLatitude2;
double p = longitudel * Math.PI / 180 - longitude2 * Math.PI / 180;
double distance = 2 * Math.asin(Math.sqrt(Math.pow(Math.sin(1 / 2), 2)
+ Math.cos(radlLatitudel) * Math.cos(radLatitude2)
* Math.pow(Math.sin(p / 2), 2)));
distance = distance * 6378137.0;
distance = Math.round(distance * 10000) / 10000;
if (distance < 500.0) {
[ 1 FEASEREREEE /NS 500 AR BITHIASSERE
MarkerOptions markerOpt = new MarkerOptions();
markerOpt.position(new LatLng(mlongitude, mlatitude));
markerOpt.title(mtitle);

markerOpt.draggable(true);

mMap.addMarker(markerOpt);

~

B 16 2 %
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