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Critical use -cases of communication
Guidance of design factors on 
communication

Guidance of educational 
factors on communication 

Rural mobility and logistic services at low speed 
traveling, effectsof driverlesscar, road traffic 
conditions, etc.

Research Flow of Task A
1. Understanding current communication 

between AV and traffic participants
2. Research on negative effect of communication 

between AV and traffic participants

Vehicle motion, eHMI, roadside HMI, road marking, etc.
Knowledge necessary for AV, communication, limitation, etc.
(based on critical use- cases of communication)

Communication with one participant, multiple 
participants, effect of vehicle motion, eHMI, road 
traffic conditions,

4. Verification of communication method and education 
for communication between AV and traffic participant

VR/DS, Test- Track
Questionnaire (Web, etc.)

In fieldoperational tests or field observations

Social
Acceptance

Trafic
Efficiency

Safety

Sense of
Security

Safe, secure and efficient communication between AVs and traffic participants

FY2020

FY2019 Applying the important Use-Cases to VR/DS experiments

Extracting Use-Caseof communication between
AV and surrounding traffic participant

Considering negative effect by using an eHMI

3. Research and proposal of communication method, 
knowledge necessary for communication
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Research activity of Task A in FY2020

VR/DS Experiments
Road environmenttraffic 
condition vehicle motion, eHMI, 
Χ

Traffic participant

Use-cases of communication
Mitigation for negative 

effect with eHMI

Analysis of video data 
observed in FOTs 

Same vehicle as FOTs
promoted by MLIT

driverless mode

vehicle motion

eHMI, 

road marking,

knowledge, 

education

VR/DS experiment
pedestrian, following driver

Communication method
vehicle motion, eHMI, 
ǊƻŀŘ ƳŀǊƪƛƴƎΣ ǇǊƻƧŜŎǘƛƻƴΣ Χ

1. Understanding current communication 
between AV and traffic participants

2. Research on negative effect of communication 
between AV and traffic participants

Preparation for test-course experiment
(Experimental vehicle and eHMI)

Extraction of features 
of interaction / 
communication 
between AV and 
surrounding traffic 
participants

3. Communication design between low-speed AV 
and traffic participants, knowledge required for 

communication
Residential road

Parking-lot

VR experiment for use-ŎŀǎŜ άŎǊƻǎǎƛƴƎέ

Road 
marking

ProjectionTextmessage

VR experiment for use-ŎŀǎŜ άŀǇǇǊƻŀŎƘƛƴƎ ϧ ŀǾƻƛŘƛƴƎέ

Experimental scene based 
on extracted use-cases:
crossing, approaching, avoiding

Golfcart Bus

crossing

approaching
avoiding

crossing

overtaking overtaking

Interaction scene

approaching
crossing

overtaking

Extraction of use-case
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A-i Understanding current status of communication between AV for 
mobility/logistic service and traffic participants

Aims and Methods

Å We aim to investigate frequency and factors of unsafe and inefficient 
communication (One recognizes other road users, and changes their 
behavior) between low-speed Automated vehicles and road users. 

Å We calculate frequency of communication by each communication type 
(Passing (approaching, or avoiding), Crossing, and Overtaking), and road 
user (Pedestrian, icycle, motorcycle, and vehicle).

Å We calculate frequency of failures in each communication.

Å We calculate frequency of failures, which is specific for AVs, in each 
communication, and discuss the factor.

ÅInvestigation of unsafe and inefficient communication between low-speed 
Automated vehicles and road users
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Target areas for automated vehicle FOT by MLIT, type of AV

TaikiKamikoani

Hitachiota

Hase

Ashikita

Golf-Cart type AV

Bus type AV

Miyama

Oku-Eigenji
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Dashcam data of each AV

Golf cart type AVBus type AV

Examples for dashcam data measured in Kamikoani
1: Front-view 2: Driver
3: Passenger 4:Rear-view

Examples for dashcam data measured in Taiki
1: Front-view 2: Driver
3: Passengers in front area 4: Passengers in rear area
5: Rear-view
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Types of communication between AVs and road users

AV Pedestrian Bicycle Motorcycle Vehicle

Communication Location and behavior of road user
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AV cannot run our of rail.

AV cannot run our of rail.

AV cannot run our of rail.

AV cannot run our of rail.

AV cannot run our of rail.

AV cannot run our of rail.

Classification of communication scenes based on the components of traffic disturbance
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Frequency of each communication

Frequency of communication between AV and pedestrianFrequency of communication between AV and bicycle

Frequency of communication between AV and motorcycleFrequency of communication between AV and vehicle

Passing Crossing Passing Crossing Overtaking

Passing Crossing Overtaking Passing Crossing Overtaking
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Cases of failure of communication between AV and road user

Pedestrian cross at intersection and 
road 5 times

AV approached to pedestrian from back 
3 times

AV and vehicle face at parking 
and road 62 times

AV pass vehicle at narrow road38
times

AV approached to bicycle from back 3 
times

Å Pedestrian group wanted to move to left side, 
ƘƻǿŜǾŜǊΣ ŎƻǳƭŘ ƴƻǘ ǳƴŘŜǊǎǘŀƴŘ !±Ωǎ ƛƴǘŜƴǘƛƻƴΣ 
and behavior. Pedestrian group stopped to wait 
!±Ωǎ ōŜƘŀǾƛƻǊΦ

Å Bicycle did not recognize AV from back. 
.ƛŎȅŎƭŜ ǊŜƳŀƛƴŜŘ ƛƴ !±Ωǎ ƭŀƴŜΣ ǘƘŜǊŜŦƻǊŜΣ 
AV could not overtake bicycle.

Å AV and vehicle hesitated which should go 
first.

Å Pedestrian recognized AV from back. 
Pedestrian avoided to roadside, however, 
ǇŜŘŜǎǘǊƛŀƴ ǊŜƳŀƛƴŜŘ ƛƴ !±Ωǎ ƭŀƴŜΦ !± 
ƴŜŜŘŜŘ ǘƻ ǎǘƻǇ ǘƻ ǿŀƛǘ ǇŜŘŜǎǘǊƛŀƴΩǎ 
behavior.

Å AV and vehicle hesitated which should go first.

Vehicle overtakes AV at road16 
times

Å After vehicle overtook AV, vehicle was 
about to collide with oncoming vehicle.


