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ABSTRACT

Traffic congestion combined with the modern pace of life create the necessity of a tool
that will help improve transport, giving its users the ability to find the fastest route to
each destination. In this paper we present the application of Smart Driver (for mobile
devices e.g. smartphones, tablets running Android) through which the user has the
ability of finding the optimal path, according to time, to a destination along with the
estimated runtime. The objective of the application is to improve the results of Google
Directions API, in which the predicted time of a route is not based on real traffic data.
The main structure of the application consists of two parts, recording traffic data and
finding the optimal time path. The recording of traffic data is achieved by using the GPS
of mobile devices. Finding the optimal time path is achieved by using real data collected
from the application, combined with the results of the Google Directions API. The
implementation exploits the existence of traffic patterns of each day and time period.
The application is user-friendly with the use of appropriate graphic user interface.

SUBJECT AREA: Data mining through smart mobile devices

KEYWORDS: Data mining, android application, shortest path, monitoring traffic data,

geopoints
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09" UgUh jegloyelUs UsilosUlyyes 6 Uyh ed el
taaUge oaUs U sai Us Us ) hbade U Udd Uiy 0Gdd
GdeUars y vd haUd es Ue eyosayd UGUjesoyd yU
Usg otilisalU Udd UGUjesoed U3 UGsUUadU3U0Us
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G0ds U paGUO0OGd e€0UU3i Uie ohebya. 75U Usce
iy heae, y3U e636 YUs, y3Us " Usghujyeee oaUa . E
eUdhlieg GU3 Ues Uesohysdee Usg Dijkstra f ¥
igsUURUQUU GBDeegl ’X’@UU;BS@OOQQ|GG&GMBH}]BSJ9LBQ[BUGSf]Ul
ioUOtujeee. EUd ~Ujpa  Uxidd Ueg "0y 0" ¥sx o)Yilaeg
GgsUsehUU;d UsUljsee elj]shmeuboes-labéf}xaﬁbeB 3 UbU-6h3c 9 ¢
>2-> 1 UtGei UU oahGUd Udaei dozeB &¥dSE 4@k c¢ce
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gU) haa g UgUfR Ue "1 hboadeU G0 e U0odei Wljsgas
d Google 6)ydusceae 8sUa "Udege W)asloglybdda Usid gii @0 g
s 6 6aes aYsegs Uegd UsUosUaesgd g cacosle
“"aUs3yoalUdeU UgUed Udd eUdeitiegasgoalUd UasUs HKUs
(08W) YUUsoeU UsUa 30U UsUstUescUa GU U RGUOC
GoUsa Uy Uarldd Udd U RGUUGdd U UgUessaszdqUas),
¢ 6Uj UaUdyotUsafh Ue 6 6ae y¥3Ud ohebaed e =
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3.ANT ) sKt)] UYUsBE¢UFCEZE

31 BUyso93 UGe Google Maps API

g6 Google Maps API Uas3Us e50 web UGUjesoe g
Google oUs “jelly)§sdqellédalygd e¥ptdgdglal us
e GU UGUyeeoyd Android Bs g dqyUtalgd 8 g } 6

6 slisaca Yy UUJ

0 ewodld UsUujeeedelfeldbhgliebasglB, e UUUGG) Y
6 UsUes slehd U scUsjyeaUxys GU 613 U0d GU Has U
To Google Maps API UasUs Uxyy U¥s o050 Ue @} 9
S|te/UuU;seoe GUds 6 eaU ) disec eslglads 3dU
G;UL3U9 Uss 63 etlUd Usg 929U oavYdU yhabUGd,

25.00 0 jeabyYaUsd &%) Wg UWed¥iddeiyje Googl e Maps

U etUsae Ushd UsUeelUUsd HTTP GET aUds Web
U yvyaUdad a0 eey e XML ©® JSON. ¢ U0UGUjesoe

yo00o03 0G0 63 dlosec 6oludedBjsdjivids@®NE8.AaUd Ggsy
Bs UGUyecoyd Android cjdlisees 896i3 e5U Ustusas
Us Google Maps Android APl v?2 isU 30 6J dls:
UGUyecoe Android U UsUysUUs d U haUdtd Ushd
Ussdeoseg)ofh Udd UGU)esoed "eg Us c)dqlses ssU
UdUyeegoed. GsU Uds U fRaUdiod UasUs U Uy UalUdU(
Uooy UlGe GUe Go o g(htms:/Add.oceogql€cm/spsionsole/).

ZUd GgsycecUsU 995U Ud eyeld Ueg Uj;oUaUaasg ]y
UGUyecoed (AndroidManifest.xml) Ue saUsia_ Ue
UstUorvoe Usg “~UjyUsayYUr Uz t&0oehgpiicatone:g aUs A Usi

<meta-data
android:name="com.google.android.maps.v2.APl_KEY"
android:value="your_api_key"/>

FUe ~Uj U v3r Us Geuobpdked UL Ube UxaUstia Us & sase

U’ h GOagle APIs Console.

29U Android UGUjecoe d e ealU e)dlescse eosUa

6} UsyYeg UUUS 3U @6j3aaUsi 3 ) UshasgdlUd Jgde

AndroidManifest.xml:

6 poeUs BWU® ealU Uasegs Uds UuUgsUURUJUU "4 f
aUsUesgyoalUd Uesg GgtGUeeUUed Uesg Android aU
0 Kstlic sadid hAUs ( l"Jt’jU;aeove D'Uspﬁa OpenGL
e 836i3 30U Ussc3Uilegsa UgUe®, tdéedniiBsta
GsU "~ UpyYuUsoeU, Ues oaUUYGUdeU Google Play
dgdalUgyd "eg uUs yecegs OpenGL ES yoauaeld 2
o ¢ Maps APl key 2090 Udas UGUjeesoe. ¢ge oaals
eU Uds g dj U8aU Goeghdé hMdgs Goplgt eUddP | .
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https://code.google.com/apis/console/
http://developer.android.com/guide/topics/manifest/application-element.html
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TUde)y salehd mooUsvyeyvYUxs

50U Ud ey3edd Ueg Google Maps Android APl v2
soUsyeyYUvys "3 habUGdd GU aUsUesgyoUald Usg
soUst elUUsd o2a30U0s ggis sGdisesspggmesiod>eloltis ~ Usta U
3UsoUsemamifesp G Ues Uy cddrami dMani fest . xml Uddg U
g3 UUaUsaf:

Co C(CC C¢

<uses-permission android:name="permission_name"/>
GsU “UyyYuUsoeU 205U Ue UaUdeU uUsaUst elUUBd G} E

<uses-permission android:name="android.permission.INTERNET"/>

g0 0 Uy 00880000 "e6g ) UsysUUUs 30 oU0dey o

Maps APl v2 UasUs:

b @ndroid.permission.INTERNETj;qﬁsse'eel‘)o”[’le API
Usgd Google Maps servers aUd UGgduoe
b android.permission. ACCESS_NETWORK_STATE A~ 5 U} y UOs @
Ud a0U0YGUUGd Unws OGlggisatilyglelyy,s yUkids 1 @
5a0a3Us aeyd UUlUlesey3¥s.

-

& Uq

(@)

% )
ge.
Ues API
U0 oaUda

b com.google.android.providers.gsf.permission.READ_GSERVICES A " 9 Uy y Us @
APl Uds "3 habU0Gd web g djyUdaUd Udd Googl e

b android.permission.WRITE_EXTERNAL STORAGE A’ s Uy y - Us GUs
aUUUG) vy alUs UU btUueseysU Usg 6Yy Ud GUss o=

32 Xyetgd dy Udst 3 Usg Google Maps APl aUds ~ Uy

~ o

321KstGUosvyoe oaUs Ueildy¥Yssld Usg Y} Ud Usg Googl e

EUG seee¥YUs Udd ’a»eeo;deubo[‘?‘g’eubdw;uu.@UCﬁczceg)Ieej Map s
;eaUssyaUqgsgaJlbeuUUG u;LtseULbe;sef]usLUisqq toUlyjeee Y
"38besaoae Uesg Y3 Ud o2a3U0U0Us eyay Ud Udesegyoal

MapFragment

¢ eMapFragment, Uas3Us g coeavid Majmentp ofliddeatdilond)
;eudyuegso y3UVGY;Uq dUe Andr oi dMapFragmgmhe nt .
LVJ’eaUe+sU ’;hl‘gbuﬁfg’g uelgengooeg’Yr;eU Maps. ¢6 Googl
U UsUUa API U a Uuags 12 e eUoUai U0y @ 29U

MapFragment.

o

isU 30U UelGUzategelU y3U ¥y Ud eyly MapFragmen
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http://developer.android.com/guide/topics/manifest/uses-permission-element.html
http://developer.android.com/guide/topics/manifest/manifest-element.html
http://developer.android.com/reference/android/Manifest.permission.html#INTERNET
http://developer.android.com/reference/android/Manifest.permission.html#ACCESS_NETWORK_STATE
http://developer.android.com/reference/android/Manifest.permission.html#WRITE_EXTERNAL_STORAGE
https://developers.google.com/maps/documentation/android/reference/com/google/android/gms/maps/MapFragment
http://developer.android.com/reference/android/app/Fragment.html
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5 ] J] GoaaY, "}y Us 30 U eoalelag
"Uyp 903 YGUUUs " Uy U ¥Ysy oUs 3
Android Manifest.
o H;eudyUegsU ysBraghhenUuau;olMciee’GGU dyasge U
GUS;GGUUUQ Us Yy Ud.

Ce g(
C(

boWadtlU APBg
Uy 8 6oel

6 zydU GUe UszUssaUaeUse UdanCréate®, i viideys sigddoss i (e
y 3 U U3 UssGUggleNfaQG:yuU Maperagment. é G UsUsoaUacg!
GoogIeMaQ Uas Us d ’U;eguaUuq Us g cyy) Ud a U
Uye 6 eselageU Uss ¥y Ud UyaUa 30U Uye”
GoogleMap.

6 ¢ UUaUgUUae beeU UaszUs d “jeddead Urs
jgdeatUys AndoidMapifestxmBUdd UGUy; e.ceoed e Ud

¢ 6 MapFragment Ug URe UUU Ue U3 asUs Us ¥y Ud GUds @

onCreate().

Hyeldeaq Ushd Frag
Ge@U ejaliegelU ys3Kagmes WddsUak &g eut Uy eUae U(q
"y eudyUsgeU vy xfthgmahtt.ec s d&Zla e Ug U Ue dUsscUaa,
6 Uy Us Ud jaadiodmang G U"com.google.android.gms.maps.MapFragment".

zU UgUfRs Ues Uy 8, UgUMapFRhgientl Usglt gy oy Be v
Activity.

GsU "UyvyuUsoeU, Us UsYosgdse Ujgfeaghwest>: 1 ayout U

<?xml version="1.0" encoding="utf-8"?>

<fragment
android:id="@+id/map"
android:name="com.google.android.gms.maps.MapFragment"
android:layout_width="match_parent"
android:layout_height="match_parent" />

o

3" ¥y6Us U aldd d ugs U0l WMapgFagmenit O ) adivifyyelysigle U
GUes3 oL lsaU. dsU 3U Us a’?‘3qgsO Uguh Udeossg})
Uds 0 g 3 FyadingniTdansaction.add) d 6 " e a U } 6 Brdogmént) ® U dyss U

Uy ¥ 6 cAgtivity.

mMapFragment = MapFragment.newlnstance();
FragmentTransaction fragmentTransaction =
getFragmentManager().beginTransaction();
fragmentTransaction.add(R.id.my_container, mMapFragment);
fragmentTransaction.commit();

KoliUoW¥sg oL lisaU g lUsUcUsjaslUUUs Us ¥y U(
j;uese‘?U,ULUJdavaUU;GfJgG | ayout QUSHcontﬁe:th{’ityv. vi 2w
"Uyp YiUsoeU Us Uey c Up ¢ bmeemaindly & ety d 0We U3 sea

aL UgiaU
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http://developer.android.com/reference/android/app/Fragment.html
http://developer.android.com/reference/android/app/Activity.html
http://developer.android.com/reference/android/app/Activity.html#onCreate(android.os.Bundle)
https://developers.google.com/maps/documentation/android/reference/com/google/android/gms/maps/GoogleMap
https://developers.google.com/maps/documentation/android/reference/com/google/android/gms/maps/MapFragment
https://developers.google.com/maps/documentation/android/reference/com/google/android/gms/maps/GoogleMap
https://developers.google.com/maps/documentation/android/reference/com/google/android/gms/maps/GoogleMap
https://developers.google.com/maps/documentation/android/reference/com/google/android/gms/maps/MapFragment
http://developer.android.com/reference/android/app/Activity.html#onCreate(android.os.Bundle)
http://developer.android.com/reference/android/app/Fragment.html
https://developers.google.com/maps/documentation/android/reference/com/google/android/gms/maps/MapFragment
https://developers.google.com/maps/documentation/android/reference/com/google/android/gms/maps/MapFragment
http://developer.android.com/reference/android/app/Activity.html
http://developer.android.com/reference/android/app/FragmentTransaction.html#add(int,android.app.Fragment)
http://developer.android.com/reference/android/app/Fragment.html
http://developer.android.com/reference/android/app/Activity.html
http://developer.android.com/reference/android/app/Activity.html
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public void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);
setContentView(R.layout.main);

O  UsUl,eaUYUPBGBUG] GUc e UcYpoaldd G gsv;@q&q
FragmentManager.findFragmentByld(), Uy 31 3uUuUd Us <fra_d;meUtB g‘]quc
idesegjoealUel "~ joa3. ¢a Uy UavyU~x ’U;‘Y‘uU soe U |

e UUUD aviMbbe d

private GoogleMap mMap;

.rﬁ.Map = ((MapFragment)
getFragmentManager().findFragmentByld(R.id.map)).getMap();

UigORCesU U U Ue”Andr0|d project |

N Y— Y

}
dAU fa b U B)W4kdbs
6 MapFragment. getMap() “eg U s
U (CdgleMag d d U«
30U0Us " UpUayYUr. jgUe d ¢y daeon@eahtel® Wl Ush Ul
e y d souResume().

CCCo™ O W T RCCo™

o o O CH

private void setUpMaplfNeeded() {
/I Do a null check to confirm that we have not already instantiated the map.
if (mMap == null) {
mMap = ((MapFragment) getFragmentManager().findFragmentByld(R.id.map))
-getMap();
/I Check if we were successful in obtaining the map.
if (mMap != null) {
/I The Map is verified. It is now safe to manipulate the map.
}
}
}

https://developers.google.com/maps/documentation/android/map#mapfragment
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http://developer.android.com/android/app/FragmentManager.html#findFragmentById(int%20id)
http://developer.android.com/reference/android/app/Fragment.html
https://developers.google.com/maps/documentation/android/reference/com/google/android/gms/maps/GoogleMap
https://developers.google.com/maps/documentation/android/reference/com/google/android/gms/maps/MapFragment
https://developers.google.com/maps/documentation/android/map#mapfragment
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322j3etd Udd g dj UGaUd Ujeesahodiddd Usg Googl

] Usd g dyUGalUd tUjyeecafhodiidd Usg Google Ma
s Uszed Ui 6:
0 Ai yUtd tsUljeeed 00Uz tie OGdeUars eU b¥Y
Usgd
O KipUdd usUidgstdd GUds 6 ealU UsUstGUsscUa

Uy Uay¥Uy "~ U UdyUes3UUs Uie ~UyU
Ai 1 Udd utsUibtjeeed e0UUsi Uias U4 :
OtlUw WdeUae | eU [ F@aAM4EI Nasy28J735478 aUls
Us GdeUase d eUyg '
)

a 3 vl 93 V.0DIF223eR URI2j504 H eg | od2Ur,
"aUUesd oaUs 3 oUroj Ulosah eeoed. ¢8 UjpLUdeU Us
3U "YyegeU UU GUteeysU "~ aseodldd UasUs Us Uz

http://maps.googleapis.com/maps/api/directions/json?origin=37.974464,23.735478&d
estination=37.980739,23.732504&alternatives=true&sensor=true

aUs d U ¥3U0diGd U eejte json UasUs d Uszed:

{
“routes” : [
{
"bounds" : {
"northeast" : {
"lat" : 37.980760,
"Ing" : 23.735880
Ji
"southwest" : {
"lat" : 37.974470,
"Ing" : 23.732550
}
) ,
"copyrights™ "Map data E2013 Googl ¢
"legs": [
{
"distance" : {
"text" : "0.8 km",
"value" : 792
i
"duration” : {
"text" : "2 mins",
"value" : 120
2
2. s¥yseaed, j. zdqUUUYadd
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"end_address" : "Leoforos Eleftheriou Venizelou 32-38, Athens 105 64,
Greece",
"end_location" : {
"lat" : 37.980760,
"Ing" : 23.732550

}

tart_address" : "Leoforos Vasisilis Amalias 11-15, Athens 105 57, Greece",
"start_location" : {

"lat" : 37.974470,
"Ing" : 23.73546000000001

Ji
"steps” : [
{

"distance" : {
"text" : "0.2 km",
"value" : 202

i

"duration” : {
"text" : "1 min",
"value" : 69

}

nd_location" : {
"lat" : 37.976260,
“Ing" : 23.735810
}
"html_instructions” : "Head \u003cb\u003enorth\u003c/b\u003e on
\u003cb\u003eLeof. Vasisilis Amalias/s U ¥.@U ( 9 & g & JdedmoBd/b\u003e
toward \u003cb\u003ey d ¥ 3\80§3c/b\u003e",
"polyline™ : {
"points” : "m{wfFsyzoCeASuUDc@YCSA_@EJ[A"
17
"start_location" : {
"lat" : 37.974470,
"Ing" : 23.73546000000001

2
“travel_mode" : "DRIVING"
h

{

"distance" : {
"text" : "0.6 km",
"value" : 590

}

"duration” : {
"text" : "1 min",
"value" : 51

}

nd_location" : {
“lat" : 37.980760,
"Ing" : 23.732550

12
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"html_instructions” : "Continue onto \u003cb\u003eLeof. Eleftheriou
Venizelou/s U ¥. & & U g d gUms e dupa8abiu003e\u003cdiv style=\"font-
size:0.9em\"\u003eDestination will be on the left\u003c/diviu003e",
"polyline™ : {
"points" :
"sfxfFy{zoCYAQAKG?GB}@r@m@h@{BpByB B_CIBcBpAk@b@y@n@YRaAz@"
Ji
"start_location" : {
"lat" : 37.976260,
"Ing" : 23.735810
Ji
"travel_mode" : "DRIVING"
}
I
"via_waypoint" : []
}
1
"overview_polyline" : {
"points” : "m{wfFsyzoCeASuDc@m@EgDUOBKB|A{BpByB BcF~DeBrA{AnA"
2
"summary" : "Leof. Vasisilis Amahas/s Ur. UG 9 aqg e LLJ(ia@anJ @of
EleftherlouVenlzeIouls VE'S uKaUg d U; aeg dbU3 96 y &g Q" ,
"warnings" : [],
"waypoint_order" : []

}

],

“status” : "OK"
}
g eyoUded Usg a3UaU routes U UasUs Usgd 0
GdeUalU | oaUs . EUds Uyei U uUsUUjeee y¥Ga(g:
jofheU 63 diosee smd ¢le xUta Walgp s ®a 3aUacda 6 dd ursaetai Uo
"a3UaU 1 egs g e¢U Ud ddupt wUoegt dlseddlsc da
G0gUU; a0  UU Ud Ggsseesose UsYyaUsU ) hsag
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"results” : [

{

"address_components" : [
{
"long_name" : "11-15",
"short_name" : "11-15",
"types" : [ "street_number" ]

12
{

"long_name" : "Leoforos Vasisilis Amalias"”,
"short_name" : "EOQ91",
"types" : [ "route" ]

h

{

“long_name" : "Athens",
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"short_name" : "Athens",
“types” : [ "locality”, "political” ]
b
{

“long_name" : "Athina",
"short_name" : "Athina",
"types" : [ "political" ]

h

{

“long_name" : "Athens",
"short_name" : "Athens",
"types" : [ "political" ]

b

{

"long_name" : "Kentrikos Tomeas Athinon",
"short_name" : "Kentrikos Tomeas Athinon",
"types" : [ "administrative_area_level 3", "political" ]
b
{

“long_name" : "Attica”,
"short_name" : "Attica",
"types" : [ "administrative_area_level_2", "political” ]

12
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