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ABSTRACT

This project presents a train arrival system based on Android
application. This system is divided in two parts, first part is equipment located in
the prototype train which consists contains a microcontroller, GPS and GPRS
modules and the second part is server for receiving the train coordinate in real time
and storing their information in database. The users have to use the android
application for connecting the database and process their information for
calculating the train time arrival approximation. The users can be comfortably
predicted the time for using the trains. Moreover, the information of trains can also

be used for maintain and improve the train services in the future.
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namespace (1)
{
class (2)
[
static void Main ()
[
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]
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]
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using System;

using Android.App;
using Android.Content;
using Android Runtime;
using Android Views;
using Android Widget;
using Android.OS;

namespace TrainThai

{

[Actrity(Label = "TrainThai", MainLauncher = true, Icon = “@drawable/icon")]

public class Mainactvity @ actnaly

{
Fragreent(] _fragments;
protected override void OnCreate(i /e bundle)
{

base.OnCreate(bundle);

ActionBar.NavigationMode = /A Lo dierh swate nficde Tabs;
/7 Set our view from the "main” layout rescurce
SetContentView(Hasourco ayout.Main);

_fragments = new Fragmnit]

AddTabToActionBar("nsiazauiiat’);
AddTabToActionBar('a131asolu");

void AddTabToActionBar(:t: 7% tabname)
{
fctinnfier, at tab = ActionBar.NewTab()
SetText(tabname);
tab.TabSelected += TabOnTabSelected:;
ActionBar AddTab(tab);
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1
void TabOnTabSelected(object sender, = e ialils
{

ActionBar bl tab = (A a0 B, ab)sender;

Frazment frag = _fragments|tab.Position);

tabEventArgs FragmentTransaction Replace(r. < ¢

using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using Android.App;
using Android.Content;
using Android.0S;
using Android.Runtime;
using Android.Util;
using Android.Views;

using Android Widget;

namespace TrainThai
{
public class Tram@iseckFracieent @ Srannent

{

A tabEventArgs)

o bl framelayoutl, frag);

public override void OnCreate(f. i savedinstanceState)

{

base.OnCreate(savedinstanceState);

// Create your fragment here
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public override - OnCreateView( vt inflater, v e container,

savedinstanceState)
{
// Use this to return your custorn view for this Fragment
/7 return inflater Inflate(Resource Layoul YourFragment, container, falsel
iy view = inflater.Inflate( s oo oot TrainCheck, null);
Spinnct spinner = view FindViewByld<Sennar>(Bosowres Lspinnerl);

Bution button = view. FindViewByld< . o>(Fewc i o Lbuttonl);

var adapter = 41 ayAadapter.CreateFromResource(
this. Activity, Fesenrce Anay stations_array,

Android.fecouree L avost. SimpleSpinneritem),

adapter.SetDropDownViewResource(Android. e oure o Liv it SimpleSpinnerDropDownltern);

spinner.Adapter = adapter;

button.Click += delegate {
var activity? = new Irie t(this.Activity, typeof( - Tinedc tinity));
activity2.PutExtra("SelectStation®, spinner.Selectedltemld);
activity2 PutExtra("SelectStationName”, spinner.Selectedltem. ToString());

StartActivity(activity2);

return view;

using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using Android. App;
using Android.Content;
using Android.OS;
using Android.Runtime;

using Android.Util;
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using Android.Views;

using Android.Wideet;

namespace TrainThai

{
public class TrainTabdeFragment @ Fragmeen
{
public override void OnCreate(is. il savedinstanceState)
{
base OnCreate(savedinstanceState);
// Create your fragment here
}
public override ¥iw OnCreateView(Layoy tiniiate s inflater, View Group: container, surdle
savedinstanceState)
{

// Use this to return your custom view faor this Fragment
// return inflater Inflate(Resource Layout YourFragment, container, false);
Yiew view = inflaterInflate( cowee oo ot TrainTable, null),

return view;

using System;
using System.Collections.Generig;
using System.Ling;

using System.Text;

using Android.App;
using Android.Content;
using Android.OS;

using Android.Runtime;
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using Android.Views;

using Android.Widget;

namespace TrainThai
{
[Activity(Label = "TrainTimeActivity")]
public class TrainTimeActivity @ Activity
{
protected override void OnCreate(i:ui il savedinstanceState)

{

base.OnCreate(savedinstanceState);

SetContentView(Resowc el avou TrainTime);

string selectstationname = Intent.GetStringExtra("SelectStationName") 77 "Data
not available™

int selectstation = Intent.GetIntExtra("SelectStation”,0);

FexiView textview? = FindViewByld<Teoxt Views(Resource ld textView?2);

)
L

[extView textviewd = FindViewByld< TexiView>(Resource ld textViewd);

I3
L

textview2. Text = selectstationname;

//textviewd Text = TimeCal(selectstation) ToString() + " W#";

using Systern.Reflection;
using System.Runtime.CompilerServices;
using System.Runtime.InteropServices;

using Android.App;

// General Information about an assembly is controlled through the following
/7 set of attributes. Change these attribute values to modify the information

// associated with an assembly.
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[assembly: AsserntlyTitie("TrainThai")]
[assembly: “eserolyescription(™

[assembly: Assemblye

lassembly: 2ssemblyvCormpar
[assembly: AscemblyProduct("TrainThai")]
[assembly: AssemblyCopyrisht("Copyright © 2016")
[assembly: AssemiblyTraden ark(™)]

[assembly: AssemblyCulture("™)]

[assembly: CaomVisible(false)]

// Version information for an assembly consists of the following four values:
/f

/" Major Version

ik Minor Version

/ Build Number

/ Revision

7

// You can specify all the values or you can default the Build and Revision Numbers
/7 by using the ™' as shown below:

// lassembly: AssemblyVersion("1.0.¥")]

[assembly: Asseriblyversion('1.0.0.0")]

[assembly: AscemblyFileVersion("1.0.0.0"]

Any raw assets you want to be deployed with your application can be placed in

this directory (and child directories) and given a Build Action of "AndroidAsset".

These files will be deployed with you package and will be accessible using Android's

AssetManager, like this:

public class ReadAsset : Activity
{
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protected override void OnCreate (Bundle bundle)

{
base.OnCreate (bundle);

InputStream input = Assets.Open ("my asset.txt");

Additionally, some Android functions will automatically lcad asset files:
Typeface tf = Typeface.CreateFromAsset (Context.Assets, "fonts/samplefont.ttf");

<Ixml version="1.0" encoding="utf-8"?>
<resources>
<string name="ApplicationName">TrainThai</string>
<string name="stations_prompt">an1il</string>
<string-array name="stations array">
<item>NJUNN</item>
<item>#iNU</item>
<item>q§Wd1§</item>
<item>waylv</items>
<item>$19U5130</item>
<item>tinngdu</item>
<item>alAn</item>
<itern>Aagss</item>
<item>Wmnn</items>
<item>UNuuT9</items
<itemn>wizaauna</item>
<item>Winzla</item>
<item>AABIVAIIUNI</item>

<item>AaBIgAUTARI</item>
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<item>iUsa</item>

<item>AagIuYIsdu</itern>

<item>AARIUNNIE</item>

<item>UNaRy</items>

<item>YUNNaEIBUNII</item>
</string-array>

</resources>

[assembly: global::Android Runtime.Resours eDasignerattribute("TrainThai Resource”,

IsApplication=true)]

namespace TrainThai

{

[System.CodeDom.Compiler.CieneratedCaodeAttribute("Xamarin. Android.Bui
ld.Tasks", "1.0.0.0")]
public partial class Hesource

{

static Resource()

{

global::Android.Runtime. Re: s 2 anager . UpdateldValues();
}

public static void UpdateldValues()

{
}

public partial class ez

{
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/¢ aapt resource value: 0x7f050000

public const int stations array = 2131034112;

static Array()
{

global::Android Runtime. Reso v caicitianaser. UpdateldValues();
}

private Array()
{
}

public partial class Attribute

{

static Attribute()
{

¢lobal::Android.Runtime. Resourcaldianaser. UpdateldValues();
}

private Attribute()

{
}

public partial class Dravable

{

// aapt resource value: 0x7f020000
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public const int Icon = 2130837504,

static Drawable()

{

global::Android.Runtime. ZescurceidiManager. UpdateldValues();
}

private Drawable()

{
}

public partial class |

{

// aapt resource value: 0x7f060003

public const int buttonl = 2131099651

// aapt resource value: 0x7f060000
public const int framelayoutl = 2131099648;

// aapt resource value: 0x7f060004
public const int linearLayoutl = 2131099652;

// aapt resource value: 0x7f060005
public const int linearLayout2 = 2131099653;

// aapt resource value: 0x7f060002

public const int spinnerl = 2131099650;

// aapt resource value: Ox7f060001



public const int textViewl = 2131099649,

// aapt resource value: 0x7f060006
public const int textView2 = 2131099654,

// aapt resource value: 0x7f060007
public const int textView3 = 2131099655;

// aapt resource value: 0x7f060008
public const int textViewd = 2131099656;

static Id()
{

global::Android.Runtime.Resourceldianaser. UpdateldValues();
}

private 1d()
{
}

public partial class | aycul

{

// aapt resource value: 0x7f030000
public const int Main = 2130903040;

// aapt resource value: 0x7f030001
public const int TrainCheck = 2130903041;

// aapt resource value: 0x7f030002
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public const int TrainTable = 2130903042,
// aapt resource value: Ox7f030003
public const int TrainTime = 2130903043;

static Layout()
{

global::Android Runtime. Resourceldhlarager. UpdateldValues();
}

private Layout()
{
1
}
public partial class siring
{
// aapt resource value: 0x7f040000
public const int ApplicationName = 2130968576;

// aapt resource value: 0x7f040001
public const int stations prompt = 2130968577;
static String()
{

global::Android.Runtime. Rescurc eldiianager UpdateldValues();
}

private String()
{
}
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1 Summary

Operation is based upon existing GSM/GPRS network and GPS satellites, this product can
locate and monitor any remote targets by SMS or GPRS.

2 Applications
« Rental vehicle, boats / Fleet management etc
» Protection of capital goods and property
« Protect children / elderly / disabled / pets etc
e Provide peace-of-mind for businessmen
« Personnel management
« Covert Tracking
e Etc.

3 Hardware Description
3.1 Front face 3.2 Rear face

Indicator for signals.

3.3 Side face

You can update software,
charge battery from here.

You can press the “SOS” buttons for 3s for

emergent help. Tum on/off  the unit here.

GSM/GPRS antenna is inside :
Microphone

3.4 Bottom face

.

Marine-Electronic SA Tel. +4121 8262111
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3.5 Interior
Put SIM card here.

Install the battery like tns

SD card slot

Dim. 64mm x 46mm x 17mm(1.8"*2.5"*0.65")

Weight 50g

Network GSM/GPRS

Band 850/1800/1900Mhz or 900/1800/1300Mhz

GPS chip SIRF3 chip

GSM/GPRS module Siemens MC55/Siemens MC56 or Simcom300/Simcom340
GPS sensitivity -159dBm

GPS accuracy 5m

Time To First Fix Cold status 45s

Warm status 35s
Hot status 1s

Car charger 12—24V input
5V output
“Wall charger 110 - 220V input
5V output
Battery Chargeable changeable 3.7V 800mAh Li-ion battery
Standby 48hours
Storage Temp. -40°C to +85°C
Operation Temp. -20°C to +55°C
Humidity 5%--95% non-condensing
Marine-Electronic SA Tel. +4121 8262111
41, rue Louis de Savoie Fax +4121 8262114
CH - 1110 Morges
Switzerland info@satellite-communication.ch
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5 Utilisation

5.1 SIM card installation
Information: Make sure that there is no call-forward and call display is on, and PIN
code off..

e 1 Open the rear cover, and pick out the battery.
= 2 Push the foil along and turn it left.

» Putthe SIM card into the holder, and turn the foil
right and fasten it in place.

5.2 Battery and Charger

Charge the battery to capacity in 8 -12 hours the first time. Use the battery and
charger provided by the manufacturer. After first use, the battery can be charged fully
in 3-5hours.

5.3 Start-up

» Insert the SIM card and battery

= Go outdoors

¢ Turn on the unit outdoors by pressing the “on/off* button until the LED is on.

= For first use, please initialize the unit and restore it to default setting. (Please
refer to 5.4 for instruction.)

* In about 40seconds, the unit will acquire the GPS signals as well as the GSM
signals. The LED will flash every 4 seconds when the unit is operative

¢ When the unit is operative, you can proceed to do all the following settings.

5.4 Initialization

This setting will perform a complete “factory reset”

Please note “lower case” for all SMS texts.

» To activate send SMS: "begin+password” by SMS to the unit, it will reply “begin
ok" and initialize all the settings. (default password: 123456)

5.5 Change the password

If you want to maintain the password 123456 — skip this point

» To change send SMS: password+old password+space+new password - to
change the password.

» You can only use six digits as password!

Marine-Electronic SA Tel. +4121 8262111
41, rue Louis de Savoie Fax +4121 8262114
CH - 1110 Morges
Switzerland info@satellite-communication.ch
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5.6 Authorization
Information: Maximum 5 GSM numbers can be authorized. However when calling the
tracker from a GSM phone only this number will receive the relevant information.
By SOS-alarm all authorized numbers will receive the coordinates!

» Calling the tracker 10 times, will automatically authorize this GSM number

* To activate send SMS: admin+password+space+GSM-number

s Answerback: "admin ok!" by SMS.

* To de-activate send SMS: noadmin+password+space+authorized number

» Make sure to enter country code of GSM e.g. +41 for Switzerland

+ Important — the additional four authorized numbers must be programmed using
the GSM with the first number — if the additional number is correctly programmed
the answerback will be "admin OK”

5.7 Real-time polling
Information: To request precise location of the Tracker — you must call it
If there is no authorized number, then the Tracker will send the Geo-info to the GSM
that is making the call.
If there is (are) one or more authorized number(s), then the Tracker will only respond
to when called by one of these numbers.
When calling the Tracker it will ring 2 to 5 times, then it will hang up (hence no cost)
and report a real-time Geo-info as below:
090723164830,+13616959853,GPRMC,214830.000,A,3017.2558,N,09749.4888,W,
26.9,108.8,230709,,,A*61,F, Help me,imei: 359587013388627,
05,264.5,F:3.79V,0,122,13990,310,01,0AB0,345A

= 090723164830=Serial no.(year, month, date, hour, minute, second )

= +13616959853=Authorized no.

= GPRMC,214830.000,A,3017.2558,N,09749.4888,W,26.9,108.8,230709,, A*6

1=standard GPRMC sentences.
= F=GPS signal is full, if it indicate " L ", means GPS signal is low
= Help me=ltis the SOS message, and this section is blank for tracking
message

= IMEI=Identify #.of the tracker

= 05=Means you get 5 GPS fix ( from 3 to 10 )

= 264.5=Altitude

= F. 3.79V =Battery voltage

= 0=Means the tracker is NOT charged. 1 means the tracker is charged

= 122=The length of the GPRS string

= 13990=Checksum

= 310=MCC Mobile Country Code

= 01=MNC Mobile Network Code

= (0ABO=LAC Location area code

= 345A=Cell ID
Marine-Electronic SA Tel. +4121 8262111
41, rue Louis de Savoie Fax +4121 8262114
CH - 1110 Morges
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5.8 Auto-Track

Information: With Auto — Track the Tracker will report Geo-info at determined

intervals to the authorized numbers for 5 times:

» To activate send SMS: t030s005n+password to the unit - (s: second, m: minute,
h: hour). The setting must be in 3 digits and at maximum 255

» Example:t005m010n123456 = tracker will report Geo-info every 5 min. 10 times
t001h020n123456 = tracker will report Geo-info every hour 20 times
t001h***n123456 = tracker will report Geo-info every hour until switched off

» To de-activate send SMS: notn+password (e.g. Notn123458)

» Remark: the interval must not be less than 5s

5.9 Voice Surveillance
In this mode, the user can dial up the unit to monitor the surrcunding noise
transmitted through the microphone. (please refer to 5.10 for instruction).

5.10 Modes switch between “track” and “monitor”

Information: the default mode is “track”. To hear (listen) the tracker has to be set to
monitor mode.

» To activate send SMS: monitor+password

s Answer back: “monitor ok!”

s To de-activate & restore tracker mode send SMS: tracker+password, it will reply
o Answer back: “tracker ok!”

5.11 Geo-fence

Information: It is possible to set up a geo-fence for the unit to restrict its movements
within a specified area. To set the area it is necessary to first program the latitude &
longitude of the upper left corner. Followed by the latitude & longitude of the bottom
right corner. This will create a square = Geo-fence.

The tracker should be inside of the Geo-fence for 3 to 10 minutes prior to movement.
The Geo-zone should not be too small as the accuracy or the GPS signal may cause
false alarm.

This function will be out of effect after the unit moves outside the district.

Geo information (latitude & longitude) can be obtained:
http://www.netzwelt.de/geocoding/index.html
http://www.mapsofworld.com/utilities/world-latitude-longitude.htm
http://www.gorissen.info/pierre/maps/googleMaplocationv3.php
http://pagesperso-orange.fr/universimmedia/geo/loc.htm
http://www.travelmath.com

s To activate send SMS:

stockade+password+space+latitude,longitude, latitude,longitude
e Example stockade123456 48.389603,10.9122170;48.376549,10.927706
e To de-activate send SMS: nostockade+password
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5.12 Movement alert

Information: An alarm is sent when the Tracker is moved from a specific location. To
avoid false alarm the tracker has to be moved ca. 500m before the alarm is released
The Tracker has to remain in the location for 3 to 10 minutes before movement. This
setling remains after the tracker is switched off and on

This function will be out of effect after the unit moves outside the district.

e To activate send SMS: move+password

s Answerback: "move ok!”.

¢ Alarm if moved "Move” along with a Geo-info to the authorized numbers.

» Jo deactivate: nomove+password

5.13 Speeding alert:

Information: Set up: This function will advice you when the tracker is moving faster
than a predetermined speed

» To activate send SMS: speed+password+space+080 (the speed is 80km/h),
Answerback: “speed ok!”

If speed exceeds 80 km/h, the unit will send SMS speed+080+Geo-info to the
authorized numbers. It will alarm one time in each setting.

To deactivate: nospeed+password

5.14 IMEI checking:
Send SMS imei+password to the unit to check the IMEI number.

515 OS button
Information: The SOS button can be used to send an alarm. Press the SOS for 3
second, it will send “help me!+ Geo-info” to all the authorized numbers every 3
minutes.
¢ To deactivate: It will stop sending such a SMS when any authorized number reply
SMS "help me!” to the tracker.

5.16 Low battery alert
Information: When the battery is almost empty (below 3.7V) the tracker will send an
alert SMS every 30 minutes: low battery+Geo-info.

T Hidden number tracking
Information: Irrespective what number you use to call the tracker, the tracker will
reply SMS with the hidden number&Geo-info to all the authorized numbers.
s To activate send SMS: "hide number” to set up the hidden number.
» To deacfivate: “nohide number” to delete the hidden number.

5.18 Time Zone
Information: Every Geo-Info SMS will show date & time — if this information is
incorrect you have to set it.
e To activate send SMS: time+space+zone+password+timezone
* Example: time zone 123456 1  (time zone 1 for Switzerland)
»  Answerback: “Time OKI
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519 SMS Center

Information: All coordinates will be sent to a determined GSM number

» To activate send SMS: adminsms+password+space+GSM number - to set the
SMS center.

*  Example: adminsms +417 9XXXXXXXXXXX

»  Answerback: "ADMINSMS OK!

= To deactivate: noadminsms123456

5.20 GPRS setting

Information: The tracker can also be used over the GPRS. In order to use GPRS
function, the user needs to set IP, Port and APN (access point name) by either cell
phone, or specific PC software. We will be setting up an Online-portal for this

purpose.
o To activate an IPaddress and port send SMS: adminip+123456+space+IP
address+space+port.

s Example: adminip123456 80.22.38.12.1000
s Answerback:” adminip OK"
 To deactivate: noadminip123456
Set APN
e To activate an APN send SMS: apn+123456+apn name
¢+ Example: apn+123456+swisscom
» Answerback: "APN ok”
e To deactivate: noadminip123456
As soon as the IP & Port & APN is set up, the user can make a call or send SMS to
tracker. The tracker will hang up the telephone and report the coordinates to IP
address. '
The message sent by tracker to IP address is as following:
e Serial number + authorized number + GPRMC + GPS signal indicator +
command + IMEI number + CRC16 checksum.
= 090723164830=Serial no.(year, month, date, hour, minute, second )
= +13616959853=Authorized no.
= GPRMC,214830.000,A,3017.2558,N,09749.4888,W,26.9,108.8,230709,,,
A*61=standard GPRMC sentences.
= F=GPS signalis full, if it indicate " L ", means GPS signal is low
= Help me=lt is the SOS message, and this section is blank for tracking
message
= IMEIl=Ildentify no.of the tracker
= (05=Means you get 5 GPS fix (from 3 to 10 )
= 264.5=Altitude
= F: 3.79V =Battery voltage
= 0=Means the tracker is NOT charged. 1 means the tracker is charged
= 122=The length of the GPRS string
= 13990=Checksum
= 310=MCC Mobile Country Code
= 01=MNC Mobile Network Code
= O0ABO=LAC Location area code

= 345A=Cell ID
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5.21 Goggle Maps and SMS

The SMS will be received in following format:

Lat: 46.5110980 long: 6.4999560 speed:043.0 20/01/10 13:42 bat:F imei 32483234343
Lat = latitude // Long = longitude // speed = speed in km/hr // date // time

/I Bat F =full, L =low / signal F =full, L = low

Go to http://maps.google.com 1% enter “lat” 2" enter "long” data (the other
data such as speed etc are irrelevant for tracking)

For example: 46.5087, 6.4992

File - Edit - View _Hgtc;n}-' Bookmarks - Tools  Help

At
O R

http:f/maps.google.ch/
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_v_l 2§ search -v!.s 4 scdgm-iﬁj :ﬁ' Q~ @*M- % Bookmarks= &1 ~ 33l Trandate - % Autc
i} Cartes & sessions « ;
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Command Description SMS format Example
Password | Change password Password+old pw+space+ new pw password123456 000134
Admin Authorization Admin+password+space+GSM# admin123456 +4179xxxxx
adminsms | SMS center Adminsms+pw+space+SMScenter# adminsms123456 +4179xxxxx
Adminnip IP & PORT (GPRS) Adminip+pw+space+|P+space+port andminip123456 83.37.1.1.899
Tsn Auto Track T030s005n+password t030s005123456
Tracker Tracking mode Tracker+password tracker123456
Monitor Listening mode Monitor+password monitor123456
Fencing Geo-fence Stockade+pw+space+speed stockade 123456
48.567185, 10.051248 ;
48.555666,10.777888
move Movement alarm Move+password move123456
speed Speed alarm Speed+password+space+speed Speed123456 080
Begin Initilisation Begin+password begin123456
IMEI IMEI checking IMEI|+password imei123456
Help me SOS alarm Press and hold SMS button 3 to 5 sec
Tracking Activate tracking in an | Tracking + password tracking123456
area where there is
no GPS signal
APN APN initialisation apn+password+spacet+APN apn123456 swisscom
APN user | APN user Apnuser+pw+space+username apnuser123456 joe 10
APN pw APN password Apnpasswd+pwtspace+pw Apnpasswd123456 abc123
Notes:

¢ The GPRS supports TCP or UDP protocol, so please confirm whether your GPRS
webserver supports TCP or UDP.

e Use a SIM card that has GPRS function.

e Pls use the following SMS to set up GMT time in the SMS for the tracker time
zone+password+space+ your location GMT TIME

e Pls use the following SMS to set up YOUR website in the SMS for the tracker
home+password+space+ your WEBSITE
home+password+space+space (if there is no website in the SMS)
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