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It is very challenging to analyze the traffic flow in the city because there are lots of traffic accidents, intersections, and pedestrians

etc. Now, even in mid-size cities Bus Information Systems(BIS) have been deployed, which have offered the forecast of arriving times at

the stations to passengers. BIS also provides more informations such as the current locations, departure-arrival times of buses. In this

paper, we perform the time-series analysis of the traffic flow using the data of the average trvel time and the average speed between

stations extracted from the BIS. In the mid size cities, the data from BIS will have a important role on prediction and analysis of the

traffic flow. We used the Dynamic Linear Model(DLM) for how to make the time series forecasting model to analyze and predict the

average speeds at the given locations, which seem to show the representative of traffics in the city. Especially, we analysis travel times

for weekdays and weekends separately.

times of buses.

Keywords :BIS, DLM, Traffic

We think this study can help forecast the traffic jams, congestion areas and more accurate arrival
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Table 1. Detail Information of the Bus Route

Length of | Average |Lane Number
Route(m) | Speed(km/h) | (One way)
Route A
(Duksil—>National 454.6 16.2 2
Election Commission)
Route B
(National-Election 4526 16.3 2
Commission—>Duksil)
Route C
(Kukmin Bank 464.2 22.33755 4
->KumdangHigh-School)
Route D
(Jorye-Elementary - 461.3 12.30512 4
School->Kukmin Bank)
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(a) Box-plot (Hour vs Speed)
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(b) Histogram (Speed vs Density)

Fig. 2. Weekly Data of Route A Based on Speed vs Hour
(Year: 2015) for (a) and (b)
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(b) Route C and Route D

Fig. 1. Detail Information of the Bus Route
(FA4 : =-A A FHAAE, http:/its.sc.go.kr)
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(a) Box-plot (Hour vs Speed)
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(b) Histogram (Speed vs Density)

Fig. 3. Weekend Data of Route A Based on Speed vs Hour
(Year: 2015) for (a) and (b)
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(b) Histogram (Speed vs Density)

Fig. 4. Weekly Data of Route B Based on Speed vs Hour
(Year: 2015) for (a) and (b)
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Fig. 5. Weekend data ofRoute B Based on Speed vs Hour
(Year: 2015) for (a) and (b)
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Table 2. System and Observation(State) Error Using MLE

Tab 3. RMSE and MAPE Calculation

Weekend Weekly Weekend Weekly
data of data of data of data of
Route A RouteA Route B RouteB
DV 2153.138 2371.12 2149175 2295.924
DW 1076.569 1185.56 1074.588 1147.962

% (Quantile-Quantile Plot; 13} Q-Q Plot)& YEIH AL, Fig.
6(c)= Histograms WEFATE One-step-ahead <5 dlo]E

vl 548 wgsa drh Figs. 6b)s
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Fig. 8(a)&= B 73+e] HY dlojge &) 2dS #83

AFZS ¥ 2efzola Figs. 8h)9} 8(c)= Fig. 63
Ay .

FHE & g2i 9e As 29l

=
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Weekly data of

Weekend data of

Route A Route A
MAF DLM MAF DLM
RMSE 7.362723 4.316624 7.6961 4.584328
MAPE (%) | 4151491 23.53085 40.9204 23.71282
Weekly data of Weekend data of
Route B Route B
MAF DLM MAF DLM
RMSE 7.360572 4.409726 7.666814 4.661685
MAPE (%) | 41.37651 24.07824 41.19096 24.59674
Fig. 9(a)= B 73] H < dloleo] tief] LS 283

AnE vud ZEZola, Figs. 9(b)9+ 9(c
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(a) Time of speed (Time vs Speed) (b) Q-Q Plot (Observed vs Predicted)

Fig. 6. Weekly Data of Route A based on Time Series of Speed (Year:
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Fig. 7. Weekend Data of Route A based on Time Series of Speed (Year: 2015) for (a) and (b)
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(a) Weekly Data (Hour vs Speed) (b) Weekend Data (Hour vs Speed)
Fig. 10. Route C Based on Speed vs Hour (Year: 2015) for (a) and (b)
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(a) Weekly Data (Observed vs Predicted) (b) Weekend Data (Observed vs Predicted)
Fig. 11. Q-Q Plot of Route C (Year: 2015) for (a) and (b)
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(a) Weekly Data (Hour vs Speed) (b) Weekend Data (Hour vs Speed)

Fig. 12. Route D Based on Speed vs Hour (Year: 2015) for (a) and (b)
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(a) Weekly Data (Observed vs Predicted)

Fig. 13. Q-Q Plot of Route D (Year:

(b) Weekend Data (Observed vs Predicted)
2015) for (a) and (b)
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