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ABSTRACT

In this study, we investigate to show the limitations of current bus arrival time estimation model based on each bus route, and to propose
a bus arrival time estimation model based on a bus stop to overcome these limitations. Using the characteristic of bus arrival time
calculated on travel time between two bus stops, we develop a model to estimate bus arrival times with the data of all buses traveling
the same section regardless of bus route numbers. In the proposed model, an estimated arrival time is calculated by weighted moving
average method, and verification between observed value and estimated time is performed on the basis of RMSE. Error was reduced
by up to 20% compared to the existing models and the data update period was reduced by more than half that is related to the accuracy
of bus arrival time information. We expect to solve the following problems with the suggested method: sudden increase or decrease in
arrival time of the bus, the difference of the expected arrival times at the same stop between two or more buses having different route
numbers, and impossibility of offering information of a bus if the bus is not operated with the designated schedule.
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Table 1. BIT Service

Classification Service

Basic Information Bus arrival time

Metro real-time service

Integrated public transport information

Traffic Information Bus delay - congestion information

Transportation transfer information

Alternative transportation information

Weather and air pollution information
Social network (SNS) service

Additional
Information
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Table 2. Accuracy of Bus Arrival Time Estimation Algorithms

Classification MARE (%) | MAE (Sec)

Moving Average 24.8 33.6
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(improved model)
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Actual Bus Arrival Order Bus Route A, B Bus Route C
of the Bus stop(1) (2) (3)

[ BuskRoute#a | | BusRoute#a | | BusRoute#a |
[ BusRoute#a | | 3 Bus Route #A |

Bus Route #A | ‘

o oo v 8
Bus Route #B
Bus Route #B Bus Route #B |+ Bus Route #B
Bus Route #C Bus Route #C -

Fig. 1. Bus Arrival Time Estimation Model by Unit of Route Group
(Example, m = 3)
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Previous studies
- Bus Arrival Time Estimation Model by Route units (current used)

Bus Stop 1 Bus Stop 2

Bus Stop 3 Bus Stop 4

m Historical Data
T2

This study
- Bus Arrival Time Estimation Model by Bus Stop

Bus Stop 1 Bus Stop 2

Not reflected incidents #

P § @ w

Bus Stop 3

P =

Bus Stop 4

-

Estimated Travel Time 1

Estimated Travel Time 2

< L

Estimated Travel Time 3

¥

Estimated Bus Arrival Time at the Target Bus Stop = Current Time + Estimated Travel Time 1,2,3

Fig. 2. Bus Arrival Time Estimation Model by Bus Stop
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Fig. 3. Bus Route Map of the Analysis Model
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Table 3. Bus Stop of Validation and Results of route selection

Class. Bus Stop / ID # of Bus

701, 702A, 702B, 703, 750A,
750B, 752

@ |Gwanghwamun (01125) 370, 470, 471, 601, 720, 704

® Seoul Museum of History 370, 470, 471, 601, 704, 710,
(01123) 720

171, 370, 470, 471, 601, 701,
702A, 702B, 703, 704, 710,
720, 750A, 750B, 752

370, 470, 601, 703, 710, 750A,
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Seodaemun (01168)
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. 171,471, 701, 702A, 702B,
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Table 4. Observations(m) and Weight

m (O 0, O 4 oy wy Z o;
4 0.10 | 020 | 030 | 040 -
5 0.10 | 015 | 020 | 025 | 030 :
Table 5. Result of Model Analysis
RMSE (average)
m Bus Current Suggest
Route (line based) (bus stop based)
m=4 m=5 m=4 m=5
Od©) 64.4 69.5 54.1 43.0
@D—® 22.7 22.0 20.1 189
Peak time —©@ 26.4 274 243 23.8
(AM) @—© 3.0 29 2.3 22
@—-0 123 124 12.0 11.5
Average 25.8 26.8 226 19.9
®—0Q | 1265 1536 | 1140 | 1192
@—>® 27.2 27.1 26.0 25.0
Peak time | ® > © 61.5 63.6 525 51.8
(PM) ®—© 14.4 14.8 12.9 126
@—-0 21.5 23.7 17.4 17.8
Average 50.2 56.6 44.6 453
OdO) 20.6 21.8 19.2 19.7
@— 30.9 283 29.1 28.6
- 30.7 30.7 272 255
Non-peak
®@—© 122 12.6 115 11.1
@—-O 16.0 154 156 14.6
Average 22.1 21.8 20.5 20.0
Total average 32.7 35.1 29.2 28.4
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Fig. 6. Average RMSE Value (Suggest, m=4)
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