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Traffic space design and control  
considering user reactions 
Pedestrians, non-motorized vehicles and personal mobility vehicles attract a high level 
of interest as important traffic modes these days. As these modes need to share limited 
road spaces with ordinary vehicles, we need to effectively design the spaces for such 
mixed traffic considering their movement characteristics. 
The aim of our research is to propose better layout and control of road/walking spaces 
to achieve efficient, safety and comfortable traffic for pedestrians and vehicles. 
 

◆Pedestrian-vehicle traffic simulation 

- Personal mobility vehicles 

- Vehicle-pedestrian 
communication and its 
impact on priority 
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Path search in spatio-temporal network 

◆International comparison of pedestrian traffic 
signal operation for safety 

Meaning of pedestrian traffic signal 
indication varies in different 
countries. This strongly affects on 
performance of intersections.  
The research proposes preferred 
design of pedestrian traffic signals 
for safety.  

Analysis of personal mobility 
vehicles’ avoiding behavior 

Evaluating types of 
effective communication 
for pedestrians’ safer 
crossing 
 
Analysis of required 
condition for promoting 
the communication 

- Speed guidance lighting system 

Simulation of mixed traffic (four-wheeled vehicles and 
electric two-wheeled vehicles) 

Speed guidance light 

The system expects users to adjust their speed by 
following speed guidance lights. 
This research validates stability of drivers’ car 
following behaviors with the system. 

◆Facility allocation considering stop choice 
behavior at access roads to railway stations 

Stopping position distribution 

Simulation 
development for 
evaluating congestion 
countermeasures • K&R車両の種類

• 送り車両：広場に人を送る車両

• 迎え車両：広場にいる人を迎えに来た車両
• 車先行型：車が広場に先に到着

• 人先行型：人が広場に先に到着
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夕方・夜多い

駅舎入口

①広場に流入

②人の乗降

③広場流出

→交差点容量，
待ち行列計算
（既存知見）

混雑発生ボトル
ネック地点

→停車位置・
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車間隔

Station entrance
Congestion 
bottlenecks

1) Entering 
the site

3) Exit from the site

 Intersection 
capacity / queue 
length (known)

 Stopping 
position & time, 
necessary spacing

2) Pick up / drop 
off passengers

Type of kiss-and-ride vehicles
- Drop-off vehicles
- Pick-up vehicles

- Vehicle preceding type
- Pedestrian preceding type

Frequently observed: 

In the evening

In the morning
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◆Understanding characteristics 
of user maneuver by experiments 
and field observations 

Modeling non-lane-based pedestrian / vehicle 
maneuver in order to evaluate impact of layout and 
traffic control on traffic flow  

Desired direction 

x, Desired 
direction 

歩行者i

選択確率分布に基づく
利得評価

自動車j

母集団（アンケート回答者）

ランダム
に1人ず
つ抽出

最適戦略に応じた
選択確率分布の更新

繰返し計算

コミュなし 会釈

iの選択確
率

譲る 譲らない 譲る 譲らない

jの選択確率 θvaj(t) 1-θvaj(t) θvbj(t) 1-θvbj(t)

コミュな
し

譲る θpa1i(t)

譲らない θpa2i(t)

会釈 譲る θpb3i(t)

譲らない θpb4i(t)

個々人が各戦略の選択確率を学習Individuals learn probability to choose each strategy

All users

Driver j

Randomly 
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Expected utility 
evaluation

Iterative calculation
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probabilities
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