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Development of Quality Monitoring and Visualization System
for CU Shuttle Bus Services
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Abstract

This research project aims to develop a system for
monitoring and evaluating the quality of bus services
within Chulalongkorn University to enhance their
operational efficiency. The system was developed using
R Studio to process data obtained from automated
passenger counting devices and calculatethe number of
passengers on each bus route. Additionally, travel times
and the number of trips per route were analyzed using
data recorded from the Global Positioning System (GPS).
The accuracy of the processing system was verified by
comparing its results with the official monthly operation
reports provided by the university’s bus service operator.
The data used in this study were obtained from five bus
routes over the period from November 1 to November
30,2024. The results show that the developed data
analysis program can accurately calculate passenger
volumes, travel times, and the number of trips for each
route, and effectively generate comprehensive monthly
performance Furthermore, a

reports. comparison

between the system-generated reports and the
operator’soriginal reports revealed minor discrepancies.
These differences were primarily due to variationsin the
methods used to calculate passenger numbers, travel
distances, and trip counts, as well as data collection
errors from both GPS and the automated passenger
countingdevices. The analytical results derived from the
developed system can be used to monitor, verify, and
improve the efficiency and service quality of the
university's bus operations, and also support policy
recommendations for future service improvements.
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. . Number of Number of Number of
Vehicle ) Station ) people
Group name VIN Time Route name Station people ) people on
plate seqguence ) getting
getting on board
off

Chulalongkorn 34-3634 MRSABREM7NZN(2024-11-01 19:05:R1 1 Sala Phra Kieo 0 0 0
Chulalongkorn 34-3634 MRSABREM7NZN( 2024-11-01 19:04:R1 11 Faculty of Enginee 0 0 0
Chulalongkorn 34-3634 MRSABREM7NZN( 2024-11-01 19:04:R1 10 Faculty of Arts 0 0 0
Chulalongkorn 34-3634 MRSABREM7NZN(2024-11-01 19:03:R1 9 Faculty of Architec 0 0 0
Chulalongkorn 34-3634 MRSABREM7NZN( 2024-11-01 19:02:R1 8 Triamudom Suksa 0 0 0
Chulalongkorn 34-3634 MRSABREM7NZN( 2024-11-01 19:01:R1 7 Faculty of Pharma 4 0 0
Chulalongkorn 34-3634 MRSABREM7NZN(2024-11-01 18:59:R1 6 Lido Siam 5 7 0
Chulalongkorn 34-3634 MRSABREM7NZN( 2024-11-01 18:57:R1 5 Chalerm Phao Jumn 2 10 0
Chulalongkorn 34-3634 MRSABREM7NZN( 2024-11-01 18:51:R1 4 Faculty of Veterin: 0 0 6
Chulalongkorn 34-3634 MRSABREM7NZN( 2024-11-01 18:51:R1 3 Patumwan Demon 0 0 6
Chulalongkorn 34-3634 MRSABREM7NZN( 2024-11-01 18:49:R1 2 Faculty of Political 26 20 6
Chulalongkorn 34-3634 MRSABREM7NZN( 2024-11-01 18:33:R1 1 Sala Phra Kieo 0 0 0
Chulalongkorn 34-3634 MRSABREM7NZN( 2024-11-01 18:32:R1 11 Faculty of Enginee 0 1 0
Chulalongkorn 34-3634 MRSABREM7NZN( 2024-11-01 18:32:R1 11 Faculty of Enginee 0 1 0
Chulalongkorn 34-3634 MRSABREM7NZN( 2024-11-01 18:31:R1 10 Faculty of Arts 2 1 0
Chulalongkorn 34-3634 MRSABREM7NZN( 2024-11-01 18:31:R1 10 Faculty of Arts 2 1 0
Chulalongkorn 34-3634 MRSABREM7NZN(2024-11-01 18:31:R1 10 Faculty of Arts 2 1 0
Chulalongkorn 34-3634 MRSABREM7NZN( 2024-11-01 18:31:R1 9 Faculty of Architec 1 0 0
Chulalongkorn 34-3634 MRSABREM7NZN( 2024-11-01 18:31:R1 9 Faculty of Architec 1 0 0
Chulalongkorn 34-3634 MRSABREM7NZN(2024-11-01 18:31:R1 9 Faculty of Architec 1 0 0
Chulalongkorn 34-3634 MRSABREM7NZN( 2024-11-01 18:31:R1 9 Faculty of Architec 1 0 0
Chulalongkorn 34-3634 MRSABREM7NZN( 2024-11-01 18:30:R1 8 Triamudom Suksa 0 0 0
Chulalongkorn 34-3634 MRSABREM7NZN( 2024-11-01 18:28:R1 7 Faculty of Pharma 2 1 0
Chulalongkorn 34-3634 MRSABREM7NZN(2024-11-01 18:27:R1 6 Lido Siam 4 4 0
Chulalongkorn 34-3634 MRSABREM7NZN( 2024-11-01 18:25:R1 5 Chalerm Phao Jun 4 16 0
Chulalongkorn 34-3634 MRSABREM7NZN( 2024-11-01 18:21:R1 4 Faculty of Veterine 0 0 6
Chulalongkorn 34-3634 MRSABREM7NZN( 2024-11-01 18:21:R1 3 Patumwan Demon 0 0 6
Chulalongkorn 34-3634 MRSABREM7NZN( 2024-11-01 18:19:R1 2 Faculty of Political 24 18 6
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Route name Date Vehicle plate Departure_time_1 Arrival_time_1 travel_duration time_str trip_id ridership_per_trip Scheduled_Departure Closest_Scheduled Diff_Secs Status
R1 2024-11-01  34-3629 06:30:32 06:40:39 607200 10 mins 7 secs 1 59 06:30.00 06:30:00 32 PASS
R1 2024-11-01 34-3640 06:36:05 06:46:50 645000 10 mins 45 secs 1 13 06:36:00 06:36:00 5 PASS
R1 2024-11-01 34-3634 06:42:15 06:53:39 684000 11 mins 24 secs 1 11 06:42:00 06:42:00 15 PASS
R1 2024-11-01 34-4910 06:48:08 06:59:10 661800 11 mins 2 secs 1 36 06:48:00 06:48:00 8 PASS
R1 2024-11-01 34-3635 06:55:09 07:0457 588000 9 mins 48 secs 1 41 06:54:00 06:54:00 69 PASS
R1 2024-11-01 34-3629 07:00:24 07:11:38 673800 11 mins 14 secs 2 20 07:00:00 07:00:00 24 PASS
R1 2024-11-01 34-3640 07:06:23 07:16:50 627000 10 mins 27 secs 2 21 07:06:00 07:06:00 23 PASS
R1 2024-11-01 34-3634 07:12:09 07:23:1 661800 11 mins 2 secs 2 31 07:12:00 07:12:00 9 PASS
R1 2024-11-01 34-4910 07:18:22 07:29:36 673800 11 mins 14 secs 2 12 07:18:00 07:18:00 22 PASS
R1 2024-11-01 34-3635 07:22:31 07:34:35 724200 12 mins 4 secs 2 16 07:21:00 07:24:00 -89 NO PASS (Early
R1 2024-11-01  34-3629 07:24:50 07:37:20 750000 12 mins 30 secs 3 22 07:24.00 07:24:00 50 PASS
R1 2024-11-01  34-3640 07:30:01 07:40:52 651000 10 mins 51 secs 3 42 07:30:00 07:30:00 1 PASS
R1 2024-11-01  34-3634 07:36:13 07:51:04 891000 14 mins 51 secs 3 80 07:36:00 07:36:00 13 PASS
R1 2024-11-01  34-4910 07:42:20 07:55:06 766200 12 mins 46 secs 3 24 07:42.00 07:42:00 20 PASS
R1 2024-11-01  34-3635 07:45:31 07:57:53 742200 12 mins 22 secs 3 35 07:45.00 07:45:00 31 PASS
R1 2024-11-01  34-3629 07:48:08 08:00:37 748800 12 mins 29 secs 4 26 07:48:00 07:48:00 8 PASS
R1 2024-11-01 34-3640 07:54:28 08:06:30 721800 12 mins 2 secs 4 52 07:54:00 07:54:00 28 PASS
R1 2024-11-01 34-3634 08:00:22 08:14:08 826200 13 mins 46 secs 4 56 08:00:00 08:00:00 22 PASS
R1 2024-11-01 34-4910 08:06:22 08:18:12 709800 11 mins 50 secs 4 39 08:06:00 08:06:00 22 PASS
R1 2024-11-01 34-3635 08:09:40 08:21:27 706800 11 mins 47 secs 4 19 08:09:00 08:09:00 40 PASS
R1 2024-11-01 34-3629 08:12:23 08:24:15 712200 11 mins 52 secs 5 17 08:12:00 08:12:00 23 PASS
R1 2024-11-01 34-3640 08:18:10 08:31:47 817200 13 mins 37 secs 5 80 08:18:00 08:18:00 10 PASS
R1 2024-11-01 34-3634 08:24:30 08:38:10 820200 13 mins 40 secs 5 71 08:24:00 08:24:00 30 PASS
R1 2024-11-01  34-4910 08:30:10 08:44:13 843000 14 mins 3 secs 5 31 08:30:00 08:30:00 10 PASS
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