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Abstract: Public Address and Passenger Information System (PA/PIS) is significant
in railway industry as it provides multiple information to the passengers including the
train’s current and next station location. The information displayed is reliant on the
Train’s Positioning Information (TPI) which was gained from multiple sources such
as Radio Frequency Identification (RFID) and Global Positioning System (GPS). For
Light Railway Transit (LRT) Kelana Jaya Line, signalling and RFID had been used
in the past as a source of TPI. However, issues arise from the use of both methods,
where signalling is not future-friendly as it needs to update its configuration every
time new fleets arrived and RFID is declared obsolete from the manufacturer, hence
the use of GPS as a source for TPl was proposed. The objective of this project is to
understand the PA/PIS and GPS concept for TPI, and to analyse the feasibility of the
system. The concept of TPI, a brief detail of LRT Kelana Jaya Line, and the working
principle of GPS is researched to help with the process of creating the simulator. This
information would provide an idea of how to develop the GPS-based TPI simulator
by creating a flowchart and block diagram of the system. As a result, A GPS simulator
is developed to simulate a system where GPS works as a source for TPI. To conclude,
a complete simulation of how the GPS broadcasts its signal which includes
coordinates of the train was done.

Keywords: LRT Kelana Jaya Line, GPS, Python Simulation, Train Positioning
Information

Introduction

Public Address/ Passenger Information System (PA/PIS) is an integral part of a railway system to
ensure passengers are provided with reliable information regarding train’s arrival and departure time
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[1], general information such as train delays, the location of the next station, and also emergency alerts.
PA/PIS also provides information such as showing the sides of the train that is opening the doors. For
this research, LRT Kelana Jaya Line (KLJ) will be the subject of analysis as there has been changes in
train’s source of Train Positioning Information (TPI) for their PIS system.

The initial method or source of TPI is signalling. However, this method is not future proof. This is
because when LRT KLJ adds a new fleet or set of trains in a project named KLAV27, compatibility
issues arise. As signalling requires software and configuration update each time a new set of train
arrives, it would be a hassle and costly if there are more fleets to be added in the future. Therefore,
signalling was deemed unsuitable.

After signalling, LRT KJL used Radio Frequency Identification (RFID) as their source for TPI [2].
RFID is much better than signalling because it does not need constant update if a new fleet of train is
added. This is as all the new fleets just need to install RFID readers. For RFID to work, the train and
the stations need to have RFID tag and reader. When the train arrives at the station, the reader will read
the tag and pass the TPI to the PA/PIS system. However, RFID also have their own problems. First and
foremost, the supplier of the RFID equipment for LRT KLJ has declared their product obsolete, hence
if the product needs repair or replacement, the service of existing fleets and track will be disrupted. This
is because when the supplier is changed, all of the existing devices need to be changed to the new
supplier’s products. Next, maintenance issue arises as whenever the trackside needed repair and
maintenance, any disturbed RFID tags would disrupt the service of the LRT.

As mentioned in the introduction, signalling as an initiating method is not future proof because of
its expandability issues. Any new fleets of trains that are added needs to have software and configuration
update to be able to function. For RFID, the product was declared obsolete hence making the method
out of the question. This is because it makes replacing damaged components impossible. All the existing
RFID tag and readers needs to be replaced with different suppliers thus making the method a hassle.

Therefore, GPS as a source for Train Positioning Information for the PA/PIS of LRT Kelana Jaya
Line is proposed. As GPS is an open-source software that is easily accessible and modifiable, it is easier
for systems to incorporate GPS into new fleets of trains [3].

The aim of this project is firstly, to determine the GPS coordinates of each station in LRT Kelana
Jaya Line. Next, to review the system of GPS-based simulator for Train Positioning Information.
Finally, from information stated above, to develop a GPS simulation model using modified parameter
in Python language for Train Positioning Information

For this project, the main scope is focused on LRT Kelana Jaya Line (KJL) as the use of GPS-based
Train Positioning Information for triggering PA/PIS was proposed to the line. Therefore, the
background of LRT KLJ and the addition of new train fleet under the KLAV27 project is explored [4].
Next, the secondary scope of the project is the GPS system for TPI in railway industries. As the TPl is
used to trigger the PA/PIS, the system will be explored and elaborated in this project. Finally, this
project is limited towards the creation of GPS simulator system for GPS-based TPI using Python
language.
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2. Methodology

TRAIN ARRIVES AT STATION

GPS SENDS TPI TO PSC

PSC TRIGGERS AND UPDATES TRAIN
STATION LOCATION TO THE DRMD

DRMD DISPLAYS THE RECEIVED
INFORMATION TO THE PASSENGERS

FINISH

Figure 1: Flowchart of the GPS System

The system starts when the train is arriving at the station. The GPS antenna will receive signals
from the satellite and the passes the information to a PA/PIS System Controller (this device is
generalized as the official device name was trademarked by the company). The information was passed
in form of message to the controller. This message informs the controller regarding the position of the
train. Other than that, the PA/PIS System Controller also receives message from the Vehicle
Communication Controller (VCC), informing whether the station is either terminus station or not, the
status of the PIS devices, and the direction of the train route. The PA/PIS System Controller (PSC) will
then update the information to the DRMD devices. Next, the DRMD devices will display Doors
Opening Warning video and Door Closing Warning video on the side of the open door, Isolated Door.

Warning video on the faulty/isolated door, and Opposite Side Door Warning video on the side
opposite of the opening door. Included in the DRMD display videos are the name of the station it has
arrived at, and the name of the next station. For the next part of the system, it begins when the train is
leaving the station. As the train leaves, the PSC will trigger the PIS and the DRMD to display the videos
mentioned above. In addition to that, the DRMD will display a full line view video, showing all the
stations on the LRT Kelana Jaya Line. This video will alternate with a zoomed in video of the next
station until the train arrives at the next station. Finally, as it arrives, the first part of the system is
repeated again.

To summarize the system, the GPS Router will pass the Train Positioning Information to the PA/PIS
System Controller which will then update the information to the DRMD displays. The displays will
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then show the passengers the updated information corresponding to stations the train has arrived at. The
PSC will also update the DRMD once the train leaves the station.

2.1 GPS Simulator

The testing of the system uses the Python language for the simulation of GPS, as mentioned before.
The objective of the simulator is to broadcast the GPS signals or coordinate to the PSC. The simulated
coordinates specify the location of the train as it travels along the service route.

To make this simulator from scratch is quite hard, hence an example from our company’s simulator
is used as a guideline for this project’s simulator. The company’s simulator functions similarly to what
my simulator is supposed to do so all it takes is to understand how the simulator works and modify it a
little bit as not to just copy and paste the simulator.

As shown in the block diagram below, this is how the GPS simulator will be implemented in the
system.

GPS simulator PSC received the PSC triggers the
broadcasts signal signal and checks if it DRMD to display

to PSC via UDP matches trigger the corresponding
connection coordinates videos

Figure 2: Block Diagram of GPS system
3. GPS Simulator for TPI
3.1 LRT Kelana Jaya Line Coordinates.

For the GPS simulator, there are multiple pre-requisites step to take before starting with the
simulator itself. First of all, for this simulator, the GPS signals are taken from GPS coordinates along
the Kelana Jaya Line, which is, from Gombak to Putra Heights. To do this, Google Earth Pro is used to
obtain all the latitudes and longitudes of the stations. The coordinates are in the form of degrees and
minutes. In the Python, the codes | used can broadcast GPS signals in the form of decimal degrees.
Therefore, by using a converter available online, all the coordinates are converted. Figure below shows
the coordinates in Google Earth Pro.
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Figure 3: Google Earth Pro Coordinates
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3.2 GPS Simulator Functions

For the GPS simulator output, the code itself contains 450 lines of codes which can be referred in
Appendix B. At first, from Figure 4, it will require users to choose the direction of the train, whether
towards Gombak which is northbound or Putra Height which is southbound. After that, users will be
prompted to input the name of the starting station as if they are really at that station as shown in Figure
10. At this point, the simulator will start broadcasting the GPS coordinates. Other than that, this
simulator also includes the speed of the train, the distance to the station, the name of the next station,
and the acceleration of the train. Figure 5 shows section of train station selection prompt.

Figure 4: Trip direction prompt

Figure 5: Train Selection Prompt

The distance is in metres, the speed is in metres per second, and the acceleration is in metres per
second squared. When nearing the next station, the train will decelerate and reduce its speed. Other than
that, this simulator will also simulate the scenario when the train starts its departure, it will increase its
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acceleration for each second. As seen from Figure 6 below, the speed increases for each output after the
train covers a certain distance.

Figure 5: The acceleration of the train

When the train is stopped, the user will be prompted to either continue onto the next station or
change the direction as if the user is changing train which heads the other direction.

b to change directlon

0 continue, b to return back

Figure 6: Screenshot of train stopped in Python

The interval of the broadcast is 1 second. This means that every 1 second, the simulator will
broadcast the GPS signal like in Figure 6 to the PSC. After the train has reached the final station. An
output stating that the train has stopped will appear as seen from Figure 8.

ntinue the trip, b to return

Figure 7: Train reached final station

4, Conclusion

To conclude this project, a complete understanding of how GPS works the coordinates of train
stations in LRT KJL is achieved. After that, a simulator sent by the company is successfully reviewed.
Finally, a simulation model of the GPS-based TPI is successfully developed by using Python as its
programming language and modified some parameters for self-use.
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