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1. Purpose of research

[ Government policy ]
- Level 2 driver assistance vehicles will be put into practical
use on ordinary roads (2020)
- Level3 self-driving vehicles will be put to practical
use on highways (2020)
- Level 4 self-driving vehicles will be put to practical
use on highways (expected in 2025) etc.
[ Society's expectations ]
Expectations are rising for the practical application and spread
of automated driving and driving support technologies.

[ Object of project ]

Fostering social acceptance is necessary for the smooth
implementation of self-driving and driver-assisted vehicles in

society "V

In this project, traffic flow simulations are used to estimate the
effect of traffic accident reduction according to the prevalence of
self-driving vehicles and driver-assisted vehicles.




2. Project summary
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3. Selection of traffic flow simulation

[Requirements for traffic simulation that can evaluate
the effects of accident reduction]

@ Traffic participants, such as drivers, act autonomously (perception /
recognition, judgment, operation), and interact with each other and
accidentally traffic accidents occur, so that real traffic phenomena can
be faithfully reproduced. (multi agent type)

2 To be able to implement the behavioral characteristics of each
traffic participant (drivers, pedestrians, bicyclists) and error models
(safety failures, etc.) in the simulation.

e

Select the traffic flow simulation
developed in SIP Phase 1 project




3. Selection of traffic flow simulation (continued)

Overview of the simulation developed in SIP Phase 1 project
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3-1. Driver behavior model
i 1 project)

Development of Perception, Recognition / Judgement/ Operation

/ Error model according to the driver characteristics
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3-2. Pedestrian / bicycle behavior model

In addition to expanding the simulation of pedestrian accidents,

a hew behavioral model for bicyclists has been created to
reproduce major bicycle accidents.

[ Types of accidents reproduced in the simulation of this project ]

Traffic SIP Phase 1 SIP Phase 2 (this project)
participants

Single road crossing

Pedestrian Slcnr%ISeSir:ad -
9 Crossing signal intersection (only second party)
bicycle - Head-on, Left turn involved, and right straight

accidents(only second party)

Set the signal for
pedestrian at the
intersection

Set pedestrian/bicycle
path at the intersection

Pedestrian/bicycle pass

Pedestrian / bicycle
appearance position




3-3. Selection of model areas (same as SIP Phase 1)

A representative model area was selected from the perspective of the size of the city and t

heoccurrence of traffic accidents. (Large city: Tokorozawa city, Local city: Joso city,

Depopulated area: Yamanouchi town)
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Simulations were run to estimate the effect of traffic accident reduction in

the selected model areas.

Estimated nationwide reduction in traffic accidents based on
simulation results
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3-4. Specifications of the system

(developed in SIP Phase 1 project)

Advanced emergency
braking system

Adaptive cruise control

AD System [Lv.3-5]

TTC[s]1.8 0[6 <|J
i automatic
warrning  |prake

deceleration
7.8[m/s?]

issue warning

» start driver's

reaction timeHonma(2012)

' deceleration

Time head way (THW): 1.8s

Longitudinal acceleration

- Maximum deceleration 3.5[m/s?]
(Maximum jerk 2.5[m/s3])
- Maximum acceleration 2.0[m/s?]

JIS D 0801(2012)

Lane departure warning

Lane keeping assist
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Project

- Judgement: Excellent driver
model without mistakes.

- Action: No delay in reaction
and pedal change.

- Delegation and handover of
driving authority (Lv 3 only):
(i) Departure from ODD

(ii) System failure occurred

JIS D 0801(2012)
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3-5. Vehicle models based on spread scenario

The vehicle model to be used in this project is based on the vehicle categories of

the scenario provided by the "Study of the Impact of Automated Driving on
Reducing Traffic Accidents and on Others", a separate project.

Vehicle classification
of spread scenario
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sharing
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Small

cargo

Mini
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Private
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Private
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Vehicle models in simulation

Private Cars:Sedan 5 Number

L lunit | value
| length W 4.910
| width [ 1.800
EFT [kel 1,690

Private Cars:Sedan 3 Number

| unit_|value |
| length Wi 4,495
| width i) 1.745
KR kel (1,310
Private Cars: Mini Car
[ unit_[value |
| length WY 3,650
BT (m]  1.665
KR (ke] (910
Commercial Cars:Over 30 people
| unit [ value |
[ length [WEW 11,99
[m] 2,490
BRI [ke] 13,180
Commercial Cars:11~29 people
| unit [ value |

| length W 6,995
| width [N 2,065
| weight W% 3,710

Heavy Trucks:Under 3.5ton

L lunit_|value
| length WY 5,380
| width [ 1.880
IEEFLE kel 1,000

Heavy Trucks:Over 3.5ton

| unit_[value |
| length Wi 5,280
BT (m] 2,080
IR kel (2,770
Small Trucks:Under 3.5ton
| unit [ value |
| length Wi 4,275
KTl m] 1675

[ weight [NV IR
Small Trucks:Over 3.5ton
| unit [ value |

| length WY 4.690
| width [ 1.695
| weight lII%Y) 2,000

Small Trucks:Mini truck

L lunit | value
BTN [m] (3,395
IS (m] 1475

| weight {1 {IRIER]

Motorcycle

[ | unit [ value |
| length W 1,990
| width g 0,710

| weight )55 167
Bicycle
[ |unit | value |
| length [F| 1,850
| width JEN 0,580
| weight [N1¥: BRI
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4. Set traffic signal/traffic regulation information

In order to perform more accurate simulations, traffic regulation information
(®) and signal display information (@) in the target model area are reflected in

the map data

@Signal display information (including pedestrian signals)
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4. Set traffic signal/traffic regulation information
(continued)
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5. Conducting traffic volume surveys and setting up
information on pedestrians and bicycles

Traffic volume surveys were conducted in each model area, mainly at
the points where accidents occur, and the traffic volume of

pedestrians and cyclists was set on the map.
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Status of Field Surveys in Tokorozawa City (large city), Saitama Prefecture
* Based on the incidence of pedestrian accidents (2016-2019) 1




5-1. Conduct a traffic volume survey.

The volume of pedestrian and bicycle traffic at each survey
location was surveyed.

Survey point

KANEESF FTRZE
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TH# KA =l HiE &t T E =hE BEX &
®oag x [Repl 2 ®ap x ®ewy z |Rap £ ®oag z WeaE x Wep = ®ap x R =
A 0 [ o |5 | 1 |25 | 0o |28 |2 |76 |1 A | 0 | 0 |1186[0.152|0.788| 0 |0.678|0213| 0.96 (0089
B 0 | o |8 [ 1 |21 0 |27 ] 1 [110] 1 B | 0 | o [1789(0.152(0.937| 0 |0.811]|0152|1475]|0089
C 0 | o |154| o | 40 | 0 |81 | 2 [184] © cC | o | o |2146| 0 |0898| 0 |1163|0213|2053[ 0
D 0 | o |75 | 1 |2 |0 |4 | 0 |97 |1 D | 0 | 0 [1145(0152|0545| O |0872| 0 |1048|0089
E 0 | o |50 | o [19 | 0 |[64] 0 |69 |0 E | 0 | o (1029 0 |0586] O [1.349] 0 |0841] ©
F 0 [ o |281| o | 40 | 0 [102] 0 [321] © F [ 0o | o [4003] 0 [0872] 0 [162]| O [3785] O

Example of Survey Implementation and Results in
Tokorozawa City, Saitama Prefecture
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5-2. Setting up information on pedestrians and bicycles

Pedestrian and bicycle traffic volume based on the
results of the field survey

B MDs02-Canopus | S-Edit - C:/MDS-series/MDS02/Canopus/build-SEdit-Desktop_Qt_5_12_4_ MinGW_64 _bit-Debug/j

SiTEast Node | Lans | TrafficSigal | Stopline | PedsstrianLans Be_loo!
T EI BhE = o
%i/}ﬁ;_ﬁ i %i/}ﬁ;_ﬁ 7= %/ﬁ\?ﬁ]m 7= %i/}ﬁ,\,%l = Pedestrian Kind Volume[persan/h]
I A 0 0 51 1 25 0 T— - > 1 |Pedestrina-Adult 51
B 0 0 89 1 21 0 110 1 2 |Pedestrian-Aged 25
3 [Pedestrian-Child 0
g g g 17554 {1) ig {O) 19974 {1) 4 |BycycleCitybike 28
E 0 0 50 0 19 0 69 0
F 0 0 281 0 40 0 321
E $i$é§+ Section: 1
= HEE Width 20000[m] |5
5/ = V Gross Vil
I A 28 2z Run-out Prob. 00000
B 27 1 Run—out Direct | Left v
C 81 2 [Numer of Foint] N = 6
D 44 0 P, - soum
E 64 0 Length=10.093
= 102 0 [CrossWalk] control PedestTS ID'= 7077999
W Apply
X=1921.01, Y=-709555
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Setting of speed information

Set the regulated speed (specified or legal speed) and

actual speed on the map data.

LB 5| MDS02-Canopus | S-Edit - C/MDS-series/MDS02/Canopus/build -SEdit-Desktop_Qt_5_12_4_MinGW_64_bit-Debug/yamanouchi_import_te..  — ) X

Eile Tool

MNode Lane Traffic Signal Stop Line

D 219 -
— _
SpeedLimit  60.0km/h] «gulatory Speeds
Actual Speed: 53.2[km/h] Actua S eed
000 tic Dnving Enabled

Driver Eror. 0.0000 =

HITE S B3

No | #hisf | B ths 5k TEE

(2R 12 BR) Eiy 85 N -t
a > g - EAR 44.0 55.6
@ 5 B B 44.8 55.4
3 = "y Zn 43.2 54.2
@ | #h e AR 53.6 65.8
. 17
) .y AR 48.6 59.6
©) DL 49.4 61.7
7 . B EdA 46.9 57.3
® % Dz 53.2 63.5
@ | "y EAAN 54.7 66.3
| & izl 57.0 69.8
— it 4 HiR - -
an AL ZN 53.7 69.5
12 DL 54.6 68.4

Designated speed and legal speed are set based on the actual designated speed and legal speed in each
model area.
The actual speed was set with reference to the "Research and Study Report on the Determination of
Regulatory Speeds in Fiscal 2008".
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7. Confirmation of simulation operation

In order to estimate the effect of traffic accident reduction with a
higher degree of accuracy, it is necessary to set the diffusion rate of
OD (Note) and automatic driving vehicles and driver assistance
vehicles based on the diffusion scenario provided by the separate
project "Study of the Impact of Automated Driving on Reducing Traffic
Accidents and on Others".

In FY 2019 implementation

@Setting the type of vehicle and the type of pedestrian and bicycle

@Establishing the probability of occurrence for each traffic participant
®@Confirmation of simulation operation

note) OD: O stands for Origin and D for Destination, and refers to
the point at which traffic participants (vehicles, pedestrians,
bicycles, etc.) enter and exit in the simulation map.
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7. Confirmation of simulation operation
(continued)

@Set the appearance probability of
traffic participants

B SEdit

Traffic Direction

Vehicle Kind

Pedestrian Kind

@®Set the types of vehicle,
pedestrian, and bicycle

B 0D & Route Editor - O
Destination Node : [Node 2
Left-Hand v
Routes ¢ Add | | = Remove
Category Subcategory Length  Width = Height
Route
1 Private Casr Sedan 5Number 4910 18.0 1.475
1Node List: 3->0-> 2
2 Private Cars Sedan 3Number 4.495 1.745 1.500
3 Private Cars Small Car 3.650 1.665 1.650
4 Motorcycle motorcycle 1.990 0.710 1.5 Traffic Volum
Sedan Sedan Over 30 11~29 Under Under
5 Commercial Cars Over 30 people 11.99 2.49 3.0 __»‘ SNumber  3Mumber Small Car  motorcycle T TR Small Car 35ton Over 3.5ton 35ton Over 3.5ton|
6 Commercial Cars 11~29 people 6995 2065 25 1 el Ell El 2 el 0 e . 10 B 10
7 Small Trucks Small Car 3.395 1.475 20
8 Small Trucks Under 3.5ton 4.275 1.675 20
+ Apply Changes
9 Small Trucks Over 3.5ton 4.690 1.695 20
1C Heavy Trucks Under 3.5ton 5.380 1.880 2.5
11 Heavy Trucks Over 3.5ton 5.280 2.080 215}
57 Add Row | | = Del Row
Category Subcategory Length Width  Height
. MNode Lare Traffic Signal Stop Line Pedestrian Lans
Pedestrian Adult 0.30 0.45 174
. IDx 4 =
Pedestrian Aged 0.30 0.45 1.5
Pedestrian Child 020 030 1.20 Pedestrian Kind Volume[person/h]
Biycle Citybike 1850 0580  1.200 1 |Pedestrina-Adult 51
b 2 |Pedestnian-Aged 25
3 |Pedestrian-Child 0
4 |BycycleCitybike 28
%7 Add Row | | = Del Row
Close
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7. Confirmation of simulation operation
(continued)

3 Operation checks of simulation

35.0%

30.0%
m Set value
25.0% M Simulation value
20.0%
15.0%
10.0%
5 5 2 2 L
& & & & 8 &% o
< & & & & z., &
& ) < Q A
= . Qa & é;z
& & <
Iy 3

Vehiclegeneration ratic

A
‘OE.

s
I
&

3
& ]
Q}

&
Q’b : _‘; ) o s H,fa

Yamanouchi town (Depopulated area)
Simulation execution image

Confirmed that the traffic participants defined in ® and @ could be
reproduced in the simulation using the map of Yamanouchi Town.
Also confirmed that the ratio of vehicle generation in the traffic flow
could be controlled.
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Conclusion
EFY2019 Summary

In FY 2019, the traffic flow simulation was selected,
and simulation data and map data were created to
estimate the effect of reducing traffic accidents and
operation check of simulation is achieved.

B FY2020 Project plan

In FY 2020 project, estimate the effects of traffic
accident reduction for each spreading scenario
provided by the "Study of the Impact of Automated
Driving on Reducing Traffic Accidents and on Others",
a separate project using the simulation selected in FY
2019 and the produced simulation data and map data.
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