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A Low-cost GPS-based Tracker for Public Transport: A Case Study of

Mahasarakham University Trams
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Abstract

The main problem of public transport is that passengers do not know when the bus or other types of public
transport will arrive at the station. Thus, the aim of this research project is to design and construct a low-cost
GPS tracker for public transport. The case study of this research project is the tram service of
Mahasarakham University. It can display the distance and the time required to reach the station. The system
developed in this project consists of two main parts. The first part is a GPS tracker that can send latitude,
longitude and the speed of the vehicle using the GPS module incorporated with an ESP8266 WIFI module.
The ESP8266 WIFI module sends all those data to the MQTT cloud. The second part is a display controller
set. It consists of a Raspberry Pi single board computer and an Arduino-based LED display board. The

Raspberry Pi single board computer receives data from MQTT cloud, calculates the distance and the time
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required to reach the station, and then sends these results to the Arduino-based LED display board to show

the results. The experimental results showed that the LED display board presented the distance and the time

required to reach the tram station accurately after it was installed for the tram service of Mahasarakham

University.
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Figure 1 The route of university tram service
(source:https://www.facebook.com/2594

30500795578)
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Figure 2 The overview of the low-cost GPS-based

tracker for public transport
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Figure 5 The wiring schematic of the display

controller set

Figure 4 The GPS-based tracker set ready to be

installed at the vehicle
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Figure 7 Trams at Mahasarakham University
(sournce:https://www.facebook.com/259

430500795578)
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Velocity from  Velocity from Accuracy

Table 1 The accuracy of the GPS module Sygic (m/s) GPS (m/s) (%)

compared to the position given in Google 3.61 3.45 95.54

My Maps 417 4.43 93.80

Position Average Position  Average Error 5.28 5.74 91.21

5.83 4.84 83.00

No. Error (m) No. (m)

6.39 6.38 99.83

1 8.14 13 5.77 6.39 6.41 99.61

2 4.58 14 3.04 6.67 7.02 94.75

3 3.87 15 1.33 6.67 7.18 92.33

4 4.54 16 8.50 6.94 8.15 82.60

5 10.51 17 21.38 7.50 7.32 97.59

6 318 18 12.61 Average 93.03

7 5.12 19 5.29
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Figure 9 The current date and time displayed on

the LED display board

Figure 10 The distance and time to reach the

Engineering Station
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Table 3 The accuracy of the distance and the arrival time of the trams at the Engineering Station

Data on LED display

Actual Data

Average Velocity Accuracy
(mis) Distance to the Time Distance to the Time %)
Eng. station (km) (minute) Eng. station (km) (minute)
0.04 3.18 1325.0 3.18 1325.0 100.0
0.08 3.18 662.5 3.18 662.5 100.0
418 2.97 11.84 3.03 12.08 98.02
3.49 2.82 13.45 2.85 13.59 98.95
6.23 2.52 6.74 2.58 6.90 97.67
6.63 2.28 5.74 2.37 5.96 96.20
2.36 2.19 15.44 2.16 15.23 98.61
4.39 2.04 7.75 2.07 7.87 98.55
0.04 1.98 888.46 1.95 875.0 98.46
3.41 1.92 9.83 1.89 9.23 98.41
4.83 1.71 5.91 1.74 6.01 98.28
5.90 1.47 415 1.50 4.24 98.00
Average 98.43
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