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Objective
 To increase a utilization of bus services, ensuring the speed and the 

time reliability of bus services is one of the important factors.

 But it is not easy because a bus runs with general traffic is affected by 
traffic disorder. 
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Current PTPS in Japan
 Optical Beacon is installed on the upstream side of a 

signalized intersection and it detects arrival of buses. 

 Traffic signal is controlled based on the bus detection 
information by the beacon.

Green extension, Red reduction or  Green reduction
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Current PTPS in Japan

 Green extension
If  a bus arrival time at signalized 
intersection is expected as during 
the first part of red indication, the 
previous green time is extended so 
that the bus can pass through 
without stopping at red signal.

 Red reduction
If a bus arrival time at signalized 
intersection is expected as during 
the last part of red indication, the 
red time is reduced so that bus can 
pass through without stopping at 
red signal. 
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Possibilities to increase the efficiency of current PTPS

 Traffic signal is controlled based on the bus detection 
information only at one upstream point of an intersection.

• Traffic disturbance (parking, cut-ahead-in) may affect  

 Only the signal timing can change.

• Limited application of dedicated lane and dedicated 
traffic signal for bus

 The information related to priority status does not provide 
to bus drivers.
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Summary of Advanced PTPS

 Advanced PTPS detects 
approaching ART twice before ART 
arrives at an intersection and 
control the signal timing.

 It can also detects the intersection 
passage of ART.

 The state of priority provides to 
ART as downlink information and 
can support appropriate 
acceleration and deceleration for 
ART drivers.

First detection point Second detection point

700MHz band wireless 
communication

Priority signal control is 
carried out based on the bus 

detection information.

Traffic signal is 
readjusted

Advanced PTPS can keep communication with running ART 
and send message to ART drivers using 700MHz band 
vehicle-to-infrastructure communication.
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Simulation study

Case Traffic signal control Dedicated lane
Heavy congestion around 

the intersection

0
(Base case)

without PTPS No No

1 Advanced PTPS No No

2 Advanced PTPS No Yes

3 Advanced PTPS Yes(both sides) Yes

 To evaluate the effect of introduction of  Advanced PTPS, a simulation 
study was conducted with the following four cases.

 Evaluation indexes
 Travel time and delay of ART
 Throughput of the signalize intersections including general vehicles

 ART is generated at 6 minute intervals. 
(the simulation time is 1 hour, 10 ART in total)
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Simulation case

Case 1 & 2： Advanced PTPS only

交通管制センター
700MHz

交差点200m上流よりARTを検知

交差点の通過も検知

Advanced PTPS detects ART at 200m and 100m upstream of a 
signalized intersection and controls the signal timing.

Traffic control center

Detect intersection passage 
of ART

Detect ART at 200m and 100m 
upstream of an intersection
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Simulation case

Case 3： Advanced PTPS & Dedicated lane for ART

(both sides of the road)

In addition to Advanced PTPS, Dedicated lane for ART along 
both sides of the road is introduced.

：ART専用レーン

交通管制センター
700MHz

交差点200m上流よりARTを検知

Traffic control center

Dedicated lane

Detect ART at 200m and 100m 
upstream of an intersection
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Simulation network

 Tokyo Ring Road #2 was selected 
for the simulation network.

 Introduction of new bus service is 
planned on the ring road by Tokyo 
Metropolitan Government.

evaluation area

Source: Tokyo Metropolitan Government

Construction site for 
the Olympic village

Toyosu market

Tokyo Ring Road #2

Imperial 
palace
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Results of the simulation study (average travel time)

 Advanced PTPS has possibility to shorten the average 

travel time of ART.

 It may not be able to obtain the sufficient effect of 

Advanced PTPS by traffic disturbances.

• Dedicated lane may be necessary
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Results of the simulation study (delay)

 The occurrence of delay by the signalized intersections for 

more than 100 seconds decreased by introducing 

Advanced PTPS.

• potential to contribute improvement of an operation 

diagram
Base Case Case 1 Case 2 Case 3

1st 157 125.2 246.8 118.4

2nd 23.2 102 385.8 31

3rd 178.4 82 457.6 62.8

4th 35.8 22 378 55.6

5th 9.4 93.8 492.2 59.4

6th 136.6 79.2 87.6 0

7th 123.2 19 318 31.2

8th 166.6 0 88.2 122.4

9th 36.6 50.2 357 85.6

10th 2.8 22.6 0 0

Total 869.6 596 2811.2 566.4

Average 86.96 59.6 281.12 56.64

Max. 178.4 125.2 492.2 122.4

S.D. 67.6 40.3 160.6 40.9
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Simulation case

Case3：Advanced PTPS & Dedicated lane 
（center of the road） and traffic signal for ART

Dedicated lane center of road and Dedicated signal for ART 
are introduced.
交通管制センター

700MHz

A
R

T A
R

T

交差点200m上流よりARTを検知
：ART専用レーン

Traffic control center

Dedicated lane

Detect ART at 200m and 100m 
upstream of an intersection

Future work
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Machine verification in a test site

Route A

Route B

700MHz  
equipment

Virtual roadside unit

Signalized intersection

Traffic Signal 
information

PC

Priority 
request

Priority 
request

700MHz  
equipment

700MHz  
equipment
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Summary
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Thank you for your kind attention.

Contact
Daisuke Oshima
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Requirements rearranging of on-board 
equipment

 車載システムの構成例

位置情報

700MHz帯
無線機

700MHz帯
アンテナ

支援通知

GPS
アンテナ

車両情報

CAN

車車間・路車間
通信メッセージ

表示装置

既存の
車載装置等

連携

 Requirements of on-board equipment for advanced PTPS

Requirements related 
to communication

・Transmission of the uplink information of own car state such as vehicle location or vehicle 

speed and PTPS priority request
・Reception of the downlink information of PTPS service and signal information

Requirements about 
situation grasping and 
judgment

・ Acquisition of intersection shape and virtual beacon position and service in / service end 

judgement
・ Grasp of operating conditions in connection with bus location systems
・ Grasp of operational status of PTPS priority signal control  based on a change of the signal 

information
・ Calculation of the determining passage through intersection and target deceleration in 

the green light time
・ Calculations of the effect by the service

Requirements about 
the notice to a driver

・ Notice of service in, service end and state of PTPS priority signal control
・ Notices of the deceleration support

・Transmitting and receiving information by 700MHz band radio

machine （can be shared by things for DSSS）
・Grasping an own car state based on the information from GPS and

CAN

・Acquiring information from an existing bus location systems or fare

system and judge the priority request if necessary.(big change is
unnecessary for specifications of the existing equipment side)
・Using HMI such as displays, appropriate information is provided for a

driver

700MHz band 
antenna

GPS 
antenna 

Location data

Notice of support

Vehicle-to-vehicle /
Road-to-vehicle message

Vehicle information Link

700MHz band 
radio machine

Existing in-
vehicle units

Display
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Result of a real machine verification

Pass though by lengthening green signal display

Start

Stop during red-light phase
Start

Duration of a basic cycle

PTPS priority enforcement PTPS no 
enforcement

Start
Stop during red-light phase

Pass though during 
green-light phase

Duration of a basic cycle
Stop at a red light
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