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Title Automated travel planning system for Phetchabun Province
Researcher Phaisarn Sutheebanjard
Major Computer Science

Phetchabun Rajabhat University ~ Year 2016

Abstract

Thailand is one of the premier tourist destinations in the world, and tourism industry is a
significant sector for the Thai economy. The direct contribution of travel and tourism to GDP was
8.6% of total GDP in 2557. In addition, the revenue from tourism industry in Phetchabun was
around 5,356 million baht in 2556. Therefore, tourism has become an important sector that has a
huge impact on economic activity in Phetchabun. However, the process of itinerary planning is
often the most time-consuming step for tourists which is known as the travelling salesman
problem. Consequently, this research presents a methodology for automatic itinerary planning
based on type of tourist attractions. The position of attractions were obtained from Google Maps
and surveying. The nearest neighbor algorithm was used to determine the solution for the

travelling salesman problem to find the shortest path for itinerary planning.

Keyword: Android, Phetchabun, Routing, Travel Planning App, Travelling salesman problem
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<FrameLayout xmlns:android="http://schemas.android.com/apk/res/android"

xmlns:tools="http://schemas.android.com/tools"
android:layout width="match_parent"
android:layout height="match parent"

tools:context="com.phaisarn.mapphetchabun.MapsActivity">

<LinearLayout

android:layout width="match_parent"
android:layout height="match parent"
android:orientation="vertical">

<LinearLayout

android:layout width="match_parent"
android:layout _height="wrap_ content"
android:orientation="horizontal">

<Button

android:
android:
android:
android:
android:

<Button

android:
android:
android:
android:
android:

<Button

android:
android:

android

</LinearLayout>

id="@+id/buttonAllType"
layout_width="wrap_ content"
layout_height="wrap_ content"
onClick="onClickSelectAllType"
text="@string/type all" />

id="@+id/buttonSelectType"
layout_width="wrap_ content"
layout_height="wrap_ content"
onClick="onClickSelectType"
text="@string/type_title" />

id="@+id/buttonRoute"
layout_width="0dp"

:layout _height="wrap_ content"
android:
android:
android:

layout_weight="1"
onClick="onClickRoute"
text="Route" />

<fragment xmlns:android="http://schemas.android.com/apk/res/android"

xmlns:map="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"

android:id="@+id/map"

android:name="com.google.android.gms.maps.SupportMapFragment"

android:layout width="match_parent"
android:layout height="match parent" />

a ¥ s Y o a o
NINN 3-2 ﬂ'lﬁnl‘]fﬂ'lkl'llﬂﬂ‘ﬂﬂ@lluﬂﬁ@@ﬂl!ﬂﬂ‘l’iu’l‘ﬂaﬂ‘u'ﬂﬁl!ﬂﬂWﬁ!ﬂGIﬂ'!
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</LinearLayout>

<LinearLayout

android:layout width="wrap content"
android:layout height="wrap content"
android:layout gravity="center|bottom"

android:orientation="horizontal">

<Button

android:
android:
android:
android:
android:

<Button

android:
android:
android:
android:
android:

</LinearLayout>

</FrameLayout>

id="@+id/buttonPrev"

layout width="wrap content"
layout_height="48dp"
onClick="onClickPrev"
text="Prev" />

id="Q@+id/buttonNext"
layout_width="wrap_ content"
layout_height="48dp"
onClick="onClickNext"
text="Next" />

~ Y L] 9y @ a o 1
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BitmapDescriptorFactory. HUE GREEN

agaa

2. 0¥

BitmapDescriptorFactory. HUE BLUE

3. dally TRUTITY LaTUHAINIAN

BitmapDescriptorFactory HUE AZURE

4. AMUNNDUNSAFIITINNG

BitmapDescriptorFactory HUE ORANGE

[

4 4
5. @0UNANAANT

BitmapDescriptorFactory. HUE ROSE
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6. TUNUIMIUAZTUINY BitmapDescriptorFactory. HUE. MAGENTA

7. Tasamsvadanaz 1asens lunsgs1ses BitmapDescriptorFactory HUE YELLOW
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import
import
import
import
import
import
import
import
import
import
import
import

import
import
import
import
import
import
import

android.app.AlertDialog;
android.content.DialogInterface;
android.location.Location;
android.location.LocationListener;
android.support.véd.app.FragmentActivity;
android.os.Bundle;
android.view.LayoutInflater;
android.view.View;
android.widget.Button;
android.widget.CheckBox;
android.widget.ImageView;
android.widget.TextView;

com

com

.google.android.gms.maps.CameraUpdateFactory;
com.
com.
com.
com.
com.

google.android.gms.maps.GoogleMap;
google.android.gms.maps.OnMapReadyCallback;
google.android.gms.maps.SupportMapFragment;
google.android.gms.maps.model.BitmapDescriptorFactory;
google.android.gms.maps.model.CameraPosition;

.google.android.gms.maps.model.LatlLng;

d' a 14 ~
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private GoogleMap mMap;

public static boolean[] iTypeSelected =
{false, false, false, false, false, false, false};

private ArraylList<Marker> mMarkerArray;
private boolean mMapReady;

private Arraylist<LatLng> arrayLatLng;
private int indexLatLng;

static final float HUE INATURAL = BitmapDescriptorFactory.HUE GREEN;
static final float HUE 2LIFESTYLE = BitmapDescriptorFactory.HUE BLUE;
static final float HUE 3ART = BitmapDescriptorFactory.HUE AZURE;

static final float HUE_ 4ACADEMIC = BitmapDescriptorFactory.HUE ORANGE;
static final float HUE 5SACRED = BitmapDescriptorFactory.HUE ROSE;
static final float HUE 6ENTERTAIN = BitmapDescriptorFactory.HUE MAGENTA;
static final float HUE_7ROYAL = BitmapDescriptorFactory.HUE YELLOW;

private MarkerPosition myMarkerPosition;

M 3-4 MmsdszmaaalsuuuTnavea

@Override
protected void onCreate (Bundle savedInstanceState)
{
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity maps) ;

SupportMapFragment mapFragment =
(SupportMapFragment) getSupportFragmentManager ()
.findFragmentById(R.id.map) ;
mapFragment.getMapAsync (this) ;

((Button) findViewById(R.id.buttonPrev))
.setVisibility (View.INVISIBLE) ;
((Button) findvViewById(R.id.buttonNext))
.setVisibility (View.INVISIBLE) ;

myMarkerPosition = new MarkerPosition (

BitmapDescriptorFactory.HUE GREEN,
BitmapDescriptorFactory.HUE BLUE,
BitmapDescriptorFactory.HUE AZURE,
BitmapDescriptorFactory.HUE ORANGE,
BitmapDescriptorFactory.HUE ROSE,
BitmapDescriptorFactory.HUE MAGENTA,
BitmapDescriptorFactory.HUE YELLOW) ;

~ o 1T A g9 Y o a o
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@Override
public void onMapReady (GoogleMap googleMap)
{

mMap = googleMap;
mMap.setMyLocationEnabled (true) ;
mMap.setInfoWindowAdapter (this) ;

LatLng phetlLatlng = new LatLng(16.451295, 101.153469);
mMap .moveCamera (CameraUpdateFactory.newlLatLngZoom(phetLatLng, 8));

mMapReady = true;

((Button) findViewById(R.id.buttonPrev))
.setVisibility (View.INVISIBLE) ;
((Button) findViewById(R.id.buttonNext))
.setVisibility(View.INVISIBLE) ;

mMap.clear () ;
mMarkerArray = new ArrayList<Marker>();

AddMarkers (myMarkerPosition.getTypel (getApplicationContext ()))
AddMarkers (myMarkerPosition.getType?2 (getApplicationContext()))
AddMarkers (myMarkerPosition.getType3 (getApplicationContext()));
AddMarkers (myMarkerPosition.getType4 (getApplicationContext()));
( 0))
( 0))
( 0))

’

’

’

AddMarkers (myMarkerPosition.getTypeb (getApplicationContext
AddMarkers (myMarkerPosition.getType6 (getApplicationContext
AddMarkers (myMarkerPosition.getType7 (getApplicationContext

’

’

a ° 1 A g9 Y o A
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private LatlLng getCurrentLocation ()
{
LatLng latlLng;
Location myLocation = mMap.getMyLocation();
if (myLocation != null)
{
double dLatitude = myLocation.getLatitude();
double dLongitude = myLocation.getLongitude () ;
latLng = new LatLng(dLatitude, dLongitude);

}
else
{
Toast.makeText (this,
"Unable to fetch the current location",
Toast.LENGTH_SHORT) .show () ;
}

return latLng;

mwi 3-7 maszydumialagiuued lduelwamsu
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public void onClickSelectAllType (View view)
{
if (mMapReady == true)
{
((Button) findViewById(R.id.buttonPrev))
.setVisibility (View.INVISIBLE) ;
((Button) findViewById(R.id.buttonNext))
.setVisibility (View.INVISIBLE) ;

mMap.clear();
mMarkerArray = new ArrayList<Marker>();

’

AddMarkers (myMarkerPosition.getTypel (getApplicationContext()))
AddMarkers (myMarkerPosition.getType?2 (getApplicationContext()))
AddMarkers (myMarkerPosition.getType3 (getApplicationContext()));
AddMarkers (myMarkerPosition.getType4 (getApplicationContext()));
( ( 0))
( ( 0))
( ( 0))

’

AddMarkers (myMarkerPosition.getTypeb5 (getApplicationContext
AddMarkers (myMarkerPosition.getTypeb (getApplicationContext
AddMarkers (myMarkerPosition.getType7 (getApplicationContext

’

’

’

MW 3-8 MIaasanunNeuNInzan

public void onClickSelectType (View view)
{
LayoutInflater inflater = getLayoutInflater();
final AlertDialog builder =
new AlertDialog.Builder (MapsActivity.this)
.setTitle(getString (R.string. type title))
.setView (inflater.inflate(R.layout.select type, null))
.setPositiveButton ("OK",
new DialogInterface.OnClickListener () {
@Override
public void onClick(DialogInterface dialog, int which)
}
})
.setNegativeButton ("Cancel",
new DialogInterface.OnClickListener () {
@Override
public void onClick(DialogInterface dialog, int which)
}
})

.create();

builder.setOnShowListener (

new DialogInterface.OnShowListener ()

{
@Override
public void onShow (DialogInterface dialog)
{

((CheckBox) builder.findViewById(R.id.checkBox1))
.setChecked (iTypeSelected[0]);

{

{

a A0 A
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((CheckBox) builder.findViewById(R.id.checkBox2))
.setChecked (iTypeSelected[1l]);
((CheckBox) builder.findViewById(R.id.checkBox3))
.setChecked (iTypeSelected[2]);
((CheckBox) builder.findViewById(R.id.checkBox4))
.setChecked (iTypeSelected[3]);
((CheckBox) builder.findViewById(R.id.checkBox5))
.setChecked (iTypeSelected[4]);
((CheckBox) builder.findViewById(R.id.checkBox6) )
.setChecked (iTypeSelected[5]);
((CheckBox) builder.findViewById(R.id.checkBox7))
.setChecked (iTypeSelected[6]) ;

Button button = builder.getButton (builder.BUTTON POSITIVE) ;
button.setOnClickListener (new View.OnClickListener () {
@Override
public void onClick (View v)
{

if (mMapReady == true)
{
mMap.clear();
mMarkerArray = new ArrayList<Marker>();

((Button) findViewById(R.id.buttonPrev))
.setVisibility(View.INVISIBLE) ;

((Button) findViewById(R.id.buttonNext))
.setVisibility(View.INVISIBLE) ;

if (iTypeSelected[0] = (((CheckBox) builder
.findViewById (R.id.checkBoxl1)) .isChecked()))

AddMarkers (myMarkerPosition
.getTypel (getApplicationContext()));

if (iTypeSelected[l] = (((CheckBox) builder
.findViewById(R.id.checkBox2)) .isChecked()))

AddMarkers (myMarkerPosition
.getType2 (getApplicationContext ()));

if (iTypeSelected[2] = (((CheckBox) builder
.findViewById(R.id.checkBox3)) .isChecked()))

AddMarkers (myMarkerPosition
.getType3 (getApplicationContext ()));

if (iTypeSelected[3] = (((CheckBox) builder
.findViewById (R.id.checkBox4)) .isChecked()))

AddMarkers (myMarkerPosition
.getTyped (getApplicationContext ()));

if (iTypeSelected[4] = (((CheckBox) builder
.findViewById (R.id.checkBox5) ) .isChecked()))

AddMarkers (myMarkerPosition
.getTypeb5 (getApplicationContext ()));

if (iTypeSelected[5] = (((CheckBox) builder

d' d‘ 1 d' 1
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.findViewById(R.id.checkBox6)) .isChecked()))

AddMarkers (myMarkerPosition
.getType6 (getApplicationContext ()));
}
if (iTypeSelected[6] = (((CheckBox) builder
.findViewById(R.id.checkBox7)) .isChecked()))

AddMarkers (myMarkerPosition

.getType7 (getApplicationContext ()));
}
}

builder.dismiss () ;

1)
}
1)
builder.show () ;

MNAN 3-9 Msuaasaa uNneuneuanIzilszian (a9)

public void onClickRoute (View view)
{
if (mMarkerArray.size() == 0)
{ v v
String str = "njandendszanvesamuiineuiioa;
Toast.makeText (getApplicationContext (), str,
Toast.LENGTq_SHORT).show();
}
else
{
ArraylList<LatLng> latLngArray = new ArrayList<LatLng>();

LatLng currlatlng = getCurrentLocation() ;

latLngArray.add (currlLatLng) ;
for (int i = 0; i < mMarkerArray.size(); i++)
{
Marker marker = mMarkerArray.get (i);
latLngArray.add (marker.getPosition());
}

int number of nodes = latLngArray.size();

int adjacency matrix[][] =
new int[number_of_nodes + 1] [number of nodes + 1];

for (int i = 1; i <= number of nodes; i++)
{
for (int j = 1; j <= number of nodes; j++)
{

MNN 3-10 miﬁmmmzéfumq
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adjacency matrix[i][]] =
calculateDistance (latLngArray.get(i - 1),
latLngArray.get(j - 1));

}

for (int i = 1; i <= number of nodes; i++)
{
for (int j = 1; j <= number of nodes; j++)
{
if (adjacency matrix[i][]j] == 1 &&

adjacency matrix[j][i] == 0)
{
adjacency matrix[j][i] = 1;

}

TSPNearestNeighbour tspNearestNeighbour =
new TSPNearestNeighbour () ;
Arraylist<Integer> resultTSP =
tspNearestNeighbour.tsp (adjacency matrix);

PolylineOptions rectOptions = new PolylineOptions () ;

arraylLatlng = new ArrayList<LatLng>();
for (int 1 = 1; 1 < resultTSP.size(); 1i++)
{

int k = resultTSP.get (i),

arraylLatlng.add (mMarkerArray.get (k - 1) .getPosition());
rectOptions.add (mMarkerArray.get (k - 1).getPosition());
}

Polyline polyline = mMap.addPolyline (rectOptions);

indexLatLng = 0;
gotoPlace () ;

((Button) findViewById(R.id.buttonPrev))
.setVisibility (View.VISIBLE) ;
((Button) findViewById(R.id.buttonNext))

.setVisibility(View.VISIBLE) ;
}
}

WA 3-10 ﬂﬁﬁWH’Jﬂ!‘l’ﬂlﬁjuﬂN (Gl'ﬂ)
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private void gotoPlace ()

{

CameraPosition cameraPosition = new CameraPosition.Builder ()

.target (arraylLatLng.get (indexLatLng) )
.zoom (15)

.bearing (0)

.tilt (90)

Lbuild () ;

mMap.animateCamera (
CameraUpdateFactory
.newCameraPosition(cameraPosition));

}

public void onClickPrev (View view)

{

if (indexLatLng == 0)

{

indexLatlng = arraylLatlng.size() - 1;

}

else

{

indexLatLng--;

}

gotoPlace() ;

}

public void onClickNext (View view)

{

if (indexLatLng == arraylLatLng.size() - 1)

{

indexLatLng = 0;

}

else

{

indexLatLng++;

}

gotoPlace () ;

MR 3-11 madeunwun llddumianouniuazdumadaly

public final static double AVERAGE RADIUS OF EARTH = 6371;

private int calculateDistance (LatLng latLngl, LatLng latLng2)

{
double
double
double
double

double

userlLat = latLngl.latitude;

userlng = latLngl.longitude;
venuelat = latLng2.latitude;
venuelng = latLng2.longitude;

latDistance = Math.toRadians(userlLat - venuelat):;

MNA 3-12 MIAUIUITLOLHNTEHANTDIUNAY Haversine Formula
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double lngDistance = Math.toRadians (userlng - venuelng);

double a

Math.sin(latDistance / 2)

* Math.sin(latDistance / 2)
Math.cos (Math. toRadians (userLat))
Math.cos (Math. toRadians (venuelLat))
Math.sin(lngDistance / 2)
Math.sin(lngDistance / 2);

* % ok +

double c

2 * Math.atan2(Math.sqgrt(a), Math.sqrt(l - a));

return (int) (Math.round(AVERAGE RADIUS OF EARTH * c * 1000));

’

MNN 3-12 MIMUIVITLILHITEHINADIUNAY Haversine Formula (A10)

public ArraylList<Integer> tsp(int adjacencyMatrix[][])

{

Arraylist<Integer> result = new ArrayList<Integer>();

numberOfNodes = adjacencyMatrix[1l].length - 1;
int[] visited = new int[numberOfNodes + 1];
visited[1l] = 1;

stack.push (1) ;

int element, dst = 0, 1i;
int min;
boolean minFlag = false;

result.add(0) ;

while (!stack.isEmpty/())

{
element = stack.peek();
i=1;
min = Integer.MAX VALUE;

while (i <= numberOfNodes)
{
if (adjacencyMatrix[element][1i] > 1 && visited[i] ==
{
if (min > adjacencyMatrix[element] [i])
{
min = adjacencyMatrix[element] [i];
dst = 1i;
minFlag = true;

i++;

0)
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if (minFlag)

{
visited[dst] = 1;
stack.push (dst) ;
result.add(dst - 1);
minFlag = false;
continue;

}

stack.pop () ;

}

return result;
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Abstract

Thailand is one of the premier tourist destinations in the world, and tourism industry is a significant sector
for the Thai economy. The direct contribution of travel and tourism to GDP was 8.6% of total GDP in 2557. In
addition, the revenue from tourism industry in Phetchabun was around 5,356 million baht in 2556. Therefore,
tourism has become an important sector that has a huge impact on economic activity in Phetchabun. However, the
process of itinerary planning is often the most time-consuming step for tourists which is known as the travelling
salesman problem. Consequently, this paper presents a methodology for automatic itinerary planning based on type
of tourist attractions. The position of attractions were obtained from Google Maps and surveying. The nearest
neighbor algorithm was used to determine the solution for the travelling salesman problem to find the shortest path
for itinerary planning.

Keywords: Routing, Travelling salesman problem, Phetchabun, Android, Travel planning application
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if (minFlag) {
visited[dst] = 1;
stack.push(dst);
result.add(dst-1);
minFlag = false;

continue;

stack.pop();

return result;

}
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