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Traffic Space Analysis and Design

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.

TRAFFIC SPACE FOR PEDESTRIANS AND VEHICLES
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Pedestrian simulation

◆Safety evaluation by surrogate measures at 
intersections

Pedestrian flow experiment

120 130 140 150 160 170 180 190

0

10

20

30

40

50

60

70

80

90

100

40 50 60 70 80 90 100 1100 10 20 30 200

Intersection A Intersection B

0%

20%

40%

60%

80%

100%

0 2 4 6 8 10

C
um

ul
at

iv
e p

er
ce

nt
ag

e

Distance from the curb[m]

1

0%

20%

40%

60%

80%

100%

0 2 4 6 8 10 12 14

C
um

ul
at

iv
e p

er
ce

nt
ag

e

Distance from the curb[m]

2

measured@A

measured@
B

estimated@A

estimated@B

◆Pedestrian-vehicle traffic simulation

◆Throughput characteristics of 
pedestrian flow

◆Facility allocation considering vehicle 
stop choice behavior at station sites

◆Pedestrian traffic signal indication to 
reduce illegal crossing

Probability distribution of vehicle 
path

Stopping position 
distribution of kiss-
and-ride vehicles

Representing conflict indicator (Post Encroachment 
Time) distributions at each intersection by simulation
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観測値 (85パーセンタイル)
米国方式
(V=1.0m/s)

米国方式(V=1.5m/s)

青点滅時間長 青点滅 + BI

Modeling stopping 
position choice 
behavior of kiss-and-
ride vehicles to 
represent congestion

Analysis of pedestrian crossing behavior depending on 
signal indication at clearance time

Evaluating safety of intersection 
with different layouts and traffic 
signal settings using surrogate 
measures obtained by user 
maneuvers

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

Capacity and travel time characteristics of 
multidirectional pedestrian flow 
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International comparison of pedestrian signal 
indications

Necessary clearance time 
and current settings

• 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

朝多い

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・

時間，必要停
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

Vehicle clearance time

Vehicle clearance time

Pedestrian phase

Associated vehicle phase

Successive vehicle phase

BI

Pedestrian phase

Associated vehicle phase

Successive vehicle phase

BI (min. 3seconds)

Pedestrian phase

Associated vehicle phase

Successive vehicle phase

Vehicle entering time

Time

1 ~ 5 seconds
Japan

US

Germany

L/2V

:green or WALK :PFG :flashing DONT WALK :amber :red or DONT WALK

L/V

End of Pedestrian Green or WALK Interval

Vehicle clearance time
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US settings (V=1.5m/s)

Observed (85percentile)


