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Construction of the Okinawa Traffic Digital Twin and Its Application to Sightseeing Issues
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We have been constructing the Okinawa Traffic Digital Twin to solve multiple social problems related to

traffics in Okinawa.

For this purpose, we emply the microscopic multi-agent-based traffic simulator
ADVENTURE_Mates, together with real data in Okinawa’s traffic situation.

As one of examples, we

show simulations employing different route search algorithms including Eco-driving.
Key Words : Traffic digital twin, ADVENTURE Mates, Route search, Eco-driving
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Simulation of infrastructure coordination between transportation and electricity via electric vehicles
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With the spread of variable renewable energy sources such as wind and solar power, a low-cost leveling
method has been proposed by utilizing EVs as storage batteries. To achieve this, it is necessary to
coordinate transportation and electric power, and for this purpose, a coupled simulation that unifies
transportation and electric power is important. In this study, a coupled simulator that links an existing
traffic simulator and an electric power simulator is constructed, and the extent to which EVs actually affect

both is examined.

Key Words : EV,Transportation,Electric power,Coordination simulation
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Optimal Placement of On-demand Bus Stops for Persons with Mobility Constraints
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In rural areas, transportation is essential for daily life. However, the fixed-route bus system has become
inefficient due to declining demand caused by depopulation in rural areas. Therefore, on-demand buses,
which operate by aggregating the small-scale demand in rural areas, are getting attention. In this study,
we create, compare, and evaluate several models of bus stop locations from the perspective of persons
with mobility constraints who have difficulty getting to on-demand bus stops.

Key Words : on-demand bus, persons with mobility constraints, facility location problem
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On Trial of Multidisciplinary Optimization to Actualized Level 4 MaaS Platform
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Mobility as a Service (MaaS) is a service that aims to provide seamless mobility to users and bring economic, social,

transportation, and environmental benefits to cities. In this study, we will optimize tourist routes from pre-determined

tourist attractions, and pre-determined departure and arrival points, taking into account customer needs, which include

qualitative data, and quantitative data, such as travel distances, and the benefits on the part of the stakeholders. This

will enable System of Systems design for level4 MaaS realization.

Key Word: Maas, level4, Mobility, Optimization, Multidisciplinary optimization
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HETHWAESRNE Vol 28 (20234F55) AETER
BEEHMDEBI z—XZEELEXREBERYIaAL—2a3 Yy
[CEDCFEREBIEETIC L HEREBESERE
LIRRAD, EAHHEP
Shota Imai and Tomoshi Miyamura
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During a disaster, routes to destinations may be blocked due to road damage, making repairs necessary.
Emergency activities in a disaster-stricken area involve three phases: saving lives, transporting emergency
supplies, and restoring traffic for general vehicles. In this study, a traffic flow simulator was used to
simulate traffic flows during each phase, and vehicle arrival times were evaluated. Based on the
simulations, deep reinforcement learning was used to determine where road repairs are necessary for each
phase, and a repair plan was designed accordingly.

Key Words : Traffic Flow Simulation, Deep Reinforcement Learning, Disaster Recovery
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Implementing CAV Behavior on the Micro-Traffic Simulator
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Autonomous Vehicles (AV) and connectivity technologies have been on the rise these days. On April 1%,
2023, LEVEL4 AV has been legalized to drive on public road in Japan. AV has a lot of features to
contribute to social problems such as social welfare for vulnerable road users, lack of labor force, and
alleviation of traffic jams etc. In this study, the mixed-Autonomy condition: an environment that both AV
and Human-Driven Vehicles run around the network, is in focus. To evaluate the influence of CAV on
the traffic network, altruism in the route choice process is implemented on the microscopic traffic

simulator.

Key Words : Connected-Autonomous Vehicle, Micro-Traffic Simulator, Mixed-Autonomy
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Fig.5: (a) and (b) represent two selfish equilibria with the same social cost. The equi-
librium with all autonomous flow on the 405 freeway (b) is more robust to additional
unforeseen flow demand. Solid (resp. dashed) lines characterize the road with only
human drivers (resp. autonomous vehicles). The 405 has maximum flow that bene-
fits more from autonomy than the canyons — by routing all autonomous traffic onto
the 405, a social planner can make the routing more robust to unforeseen demand. If
some autonomous users are altruistic, a social planner can send them on the 405 while
Coldwater is uncongested (c), leading to a lower overall travel time.
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Dynamic Hybrid Traffic Simulation at Highway Merging Section

SV B 2 EREY
Yo IMAL, Hideki FUJII and Shinobu YOSHIMURA

D& (T) SRR REBE T 2RISR (T 113-8656 B HUHISC X AN 7-3-1, E-mail: y_imai @save.sys.t.u-tokyo.ac.jp)
D1 (BRED) REURE ARG T2 A SeR HE% (7] L, E-mail: fujii@sys.t.u-tokyo.ac.jp)
3 T UK R TR ZE R #2 (AL, E-mail: yoshi@sys.t.u-toyo.ac.jp)

Traffic simulations are useful tools for quantitatively assessing various traffic measures, including plan-
ning expressway maintenance. The authors previously proposed a dynamic hybrid traffic simulation model
to achieve local high-resolution and calculation speed. This study extends this model to be applicable to
expressway merging sections. Algorithms to reproduce the car merging behavior have been newly imple-
mented to both the macroscopic and microscopic models composing the hybrid model. The result of the
simulation targeting an actual merging section showed that the model could accurately reproduce the ob-

served traffic jams’ length, start time, and end time.

Key Words : Traffic Simulation, Multi-agent Model, Cell Transmission Model, Hybrid Model
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Optimal Placement of One-way Carsharing Based on Autonomous Car and Visualization Simulation
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Genya Sono and Hiroshi Hasegawa
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Car sharing services have become a sharing service that is attracting attention all over the world. However,
one-way car sharing requires relocation due to uneven distribution of vehicles, and it is necessary to guide
the optimum station layout at the introduction stage. In addition, it is expected that Autonomous cars will
be introduced for car sharing in the future. Therefore, the purpose of this paper is to reduce costs and
improve the utilization rate in consideration of relocation by Autonomous operation and station placement
based on users. In addition, visualization simulations are performed.

Key Word: MaaS, Autonomous Car, Car Sharing, Optimization, Visualization
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