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An Ensemble Learning Based Approach for Travel Time Estimation in Roadways with Missing Detector Data

in a Traffic Singularity Event
Toshihiko Oda* (Vehicle Information & Communication System Center)

Recently owing to fiscal constraints, installation of traffic control systems and equipment has been reduced. In
addition, the renewal and repair of the infrastructure has been delayed remarkably. These situations have led to
decrepit infrastructure. Above all, the operations of vehicle detectors monitoring traffic flows have degraded and
failed to function property. VICS (Vehicle Information & Communication System) Center has provided drivers
with useful traffic information, and travel time service has offered excellent assistance in route choice decision.
However, the degraded detectors has resulted in missing traffic flow data and lowered the quality of the service.
Moreover, unusual traffic flows caused by large scale and special events such as annual functions have often
occurred, and heavy congestion can be expected on the surrounding roads of events site. This paper describes a
study on travel time estimation for urban roadways with missing detector data in extraordinary traffic flows by
using an ensemble learning algorithm. In order to verify the effectiveness of the approach, we conducted an
experimental study on arterial roads around Nakayama Racecourse on the days of the horse racing, and found
that our approach has the potential to estimate the missing travel time data and enable the prediction of traffic

flow to enhance the information service.
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Table 1. Grade 1 horse racing 2017.

Racing Racing Date Day of the week
Nakayama .
R1 April 15 Saturday
Grand Jump
R2 Satsuki Sho April 16 Sunday
Sprinters
R3 October 1 Sunday
Stakes
Nakayama Saturday
R4 December 23
Daishogai (National Holiday)
R5 Arima Kinen December 24 Sunday
R6 Hopeful Stakes December 28 Thursday
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Fig. 2. Comparison of travel time on Saturdays between

days with and without racing events.
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Fig. 3. Comparison of travel time on holidays between

days with and without racing events.
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Fig. 4. Comparison of travel time on holydays between

days with and without racing events.
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Fig. 5. Comparison of travel time on holidays between

days with and without racing events.
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Fig. 6. Comparison of travel time on holidays between

days with and without racing events.
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Fig. 8. Inflow and outflow traffic used for input of

machine learning.
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Table 2. Number of vehicle detectors used for input of

machine learning.

. Inflow Outflow
Road Intersection . .
link link
Chiba prefectural Okashiwabashi 3 !
road route 180 Hongocho 2 3
Chiba prefectural o
Bokkejujiro 3 3
road route 59
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Fig. 10. Correlation coefficient of estimated travel time.

2000
——Estimated travel time
-
£ e Measured travel time
E 1500
5
g #
- 1000
£
- e oy
$ s00 i
i
- Narthbound
0
0:00 4:00 8:00 12:00 16:00 20:00
2000

——Estimated travel time
--------- Measured travel time

1500

1%
[=]
o

Travel Time [sec/D min]
15}
3

Southbound

0:00 400 800 12:00 16:00 20:00
K11 L7 I Ry o 7BER (R1) 2B
HEFTHRAT R
Fig. 11. Estimated travel time on the day of Nakayama

0

Grand Jump Horse Racing.



T EMZDEIIH D, T THEBEGNADN LD bR
5L Ebh5R2, RE DMLY HL, K13, X 1412

2000
——Estimated travel time
—_
S ] Measured travel time
QE 1500
o)
8
5 1000
E I SR
- G * ’
& s00 F TN
E e Y W
= Northbound
0

0:00 4:00 8:00 12:00 16:00 20:00

2000
——Estimated travel time
e Measured travel time
£ 1500 :
3
B
2 1000
E A
= -
¢ s00 X
L = S k
= Southbound
0

0:00 400 800 12:00 16:00 20:00
12 HUKEERME R (R4) 2B 2 HERHRT TRER]
Fig. 12. Estimated travel time on the day of Nakayama

Daishougai Horse Racing.
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Fig. 13. Estimated travel time on the day of Satsuki
Sho Horse Racing.
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