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Study on Enhancing Algorithm for

Advanced Bus Information System

Hui-Jong Lee

Department of Satellite Information Sciences, Graduate School

Pukyong National University

Abstract
One of the core issues in providing services by Bus Information
System is to inform the arrival time of buses by predicting the traffic
time of buses. There are partial problems in the precision of prediction
in the case of the domestic Bus Arrival Time Informing System(BATIS)
that is constructed operated recently, however, so it is difficult to reflect

the changeable traffic condition using BATIS.

This investigation 1s for proposing the predicting model of the bus
arrival time and presenting the way of providing the predicted
information effectively to offer the predicted Information of the real-time
Bus Arnival Time to users.

The appropriate prediction was analyvzed by comparing with the field
data using the method of Weighted Moving Average, Kalman Filter
model, Neural Network model, and Neuro Fuzzy model to propose the
reliable predicting model of the real-time Bus Arrival Time.

The best suited strategy of management based on the examination of

user’'s favorite information by questionaries for offering the cffective
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mnformation to users was also proposed in this study.
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Keyvword: BIS, Bus  Arrval Time, Kalman  Filter, Neworal
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Table 3.6 Training Result of Neural Network

24E RUES SEA stEA MARE RMSE

0.5 0.5003 39.0319

0.005 | 0.1 0.6849 39.0323

0.05 0.6403 39.0323

0.5 0.5036 46.1823

0.007 0.1 0.8822 46.1826

0.05 0.9263 46,1833

10 -

0.5 0.6279 55.1881

0.01 0.1 0.9363 55.1856

0.05 1.1488 55.1534

0.5 1.6710 74.3802

0.05 0.1 2.5620 108.6580

0.05 2.0904 122.9901

0.5 0.5012 39.0322

0.005 0.1 0.5978 39.0328

0.05 0.7282 40.9557

0.5 0.8713 46.1810

0.007 0.1 0.8788 46.1814

0.05 0.8114 46.1836

5 ,,,,,, ——

0.5 1.3964 54.8557

0.01 0.1 0.9549 55.1191

0.05 0.9348 99.1955

0.5 2.7451 97.8526

0.05 0.1 21712 120.71438

r,« -
| 121.4146
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2 w2HA XY o]&H If Then Rule? TAHAE= o8 Lo
o,
Table 3.8 Construction of If-Then Rule
- Rule No If - 1:hen
1 @ 1s Short and @ is ngl: Bus travel time is Short
2 @ is Short and @ is Lowr Bus travel time is Medium
3 M 1s Medium and @ is Médium Bus travel time is Medium N
4 M 1s Medium and @ is High Bus travel time is Short
5 M 1s Medium and @ is Low Bus--t-r.avel time 1s Long
| 6 M 1s Long and @ is High“ gu_s_t_raxel time is Medium
_ ._7_ M 1s Long and @ is l\-’ledium .Bus_t?a;-e-l time is Long
3 T@ is Loné and (@) is I;)W Bu.s travel tiﬁe is Long |
R 779 N @ 1s High and 3 is Low éusitirave} time is Short
10 @ is High andw© is Me(liﬁm - Bus t;vel time is I\’Ieb(rlriﬁr;li o
il @ 1s High and (3)mis High - éus ;nze} time is Long
| 127 @ 1s I_\/’Iedium and @ 1s Low . Bu; travel time 1s Short
13 @ 1s Medium and 3) is Medium Bus travel time ‘is Medium
o 14 @ i1s Medium and @ 1s High ' Bus travel time is Long :
15” @ xs Low and ® is Low 7 7 Bus travel time is Medium
16 (@ i1s Low and ® is High Bus travel time is Long
7 177 @ i1s High Vermd @ is Loww B [;us travel time is Short
5t @ s YT —
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Table 3.8 Construction of If-Then Rule(continue)

Rule No. If Then

19 @ 1s High and @ is Higlili ‘Bus travel time is I\’Ie(niAi{i}rilh B
20 ® 1s Medium and @ is Low Bus travel time is Short
21 @ 1s Medium and @ i1s Medium ‘Bus travel time is Medium
22 @ 1s Medium and @) is High Bus travel time is Long
23 @ 1s Low and @ 1s Low Bus travel time is Short
24 @ 1s Low and @) is Medium Bus travel time is Long
25 @ 1s Low and @ is High Bus travel time is Long
26 @ is High and ® is Low and & 1s Low Bus travel time is Short
27 ® is Medium and (& is Medium Bus travel time is Medium
28 ® is High and ® is High Bus travel time is Long
29 @ is Medium and & 1s Low and ® is Low |Bus travel time is Short
30 @ 1s Low and & is Low and & is Low Bus travel time is Short
31 @ is Low Bus travel time is Medium
32 @ is High Bus travel time is Short
33 @® 1s Short Bus travel time is Short
34 .8 is Medium Bus travel time is Medium
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Fig 3.15 Configuration of FIS Editor
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Fig 3.16 Structure of Membership Function

4 Rule Editor: MF_3
File Edit View Options

12
(1is short} and (2 is low) then [outpuﬂ is mf2} {1}
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{1 1 medium) and (2 15 low) then Ioutpuﬂ is mf9) (1}
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. IF (1 s Jong) and (2 is low) then [output] is mf3) (1)
f (215 high} and {3 is low) then [output is mf9) (1)
. 1F (2 is high} and (3 is medium] then [output? is mi10) {1}
112 s highl and (3 is high! then (outout] is mf 1111

Delete rule

T

Fig 3.17 Structure of 1f—=Then Rule
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4 Rule Viewer: MF_3
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File Edit View Options

IFig 3.19 Surface Viewer
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J Anfis Editor: MF_3

File Edit View

Fig 3.20 Import of Traning Data
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(1) 7} ol sHAY 4547
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A des A 2 5 Atk oS BYARY WEO] v e
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Table 39 Estimated Errors by Weighted Moving Average Model
Ta MARE RMSE
o HEA| 54.7272 : W 0.4814 7
- u[:g%M 46,0098 0.4414
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Fig 3.22 Estimated Arrival Time at Nonpeak Period(Weighted Moving

Average Model)
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Fig 3.23 Estimated Arrival Time at Peak Period(Kalman Filter Model)
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Fig 3.25 Estimated Arrival Time at Peak Period(NN Model)
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Fig 3.26 Estimated Arrival Time at Nonpeak Period (NN Model)
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Fig 3.27 Estimated Arrival Time at Peak Period(Neuro Fuzzy Model)
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Fig 3.28 Estimated Arrival Time at Nonpeak Period(Neuro Fuzzy Model)
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