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Drive recorder data

A e I TR —
\ : “' ."'\ :




Safety cushion

® Novice driver (o) Other road user

IVobj

»;  Conflict surface

Stopping distance

® Experienced driver

Conflict surface

Stopping distance Safety cushion

Question: How should the safety margin be created for a given situation?
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(Fuller, 2002, TCI Model)
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Drive recorder data
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ID: 547789 TOKYO UNIVERSITY OF AGRI. AND TECH.

EIREEEIEE : 24.0 km/h



Drive recorder data
INY—F: BEE(BEH)
 FEH
o HEEHEEDOMIZEIREIHD E I
o PN E{TOHERRER
- BB EDLG VMR IBACER
- BYE E{TEM, NDZEE(IEL
o SEATEIL

51, BORZIE

ID: 646120 TOKYO UNIVERSITY OF AGRI. AND TECH.

EIRERENEE ;- 35.3 km/h
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Model-driven risk management

Obiect Hazardous
senjsin situation Risk prediction Risk control
9 identification

Data-driven resilience management

Context

. Risk control
sensing

V =g(x)
[ DT —3(ZFE.S570 ] x = RAEHESTIEROES
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EETETE 4. (Borowsky etal., 2013)
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Context Approach
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sensing speed . .
Risky & E
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@

Number of data

@

Number of data related to cyclists 15,670

Number of data

2

Blind intersections

1,054

Number of data

5)

Number of data related to blind spots 4,639

Number of data

3

Blind intersections with 30 km/h limit

956

Number of data (%)

Building structure 2,526 (54.5)
Parked vehicle 456 (9.8)
Stopping venhicle 377 (8.1)
Moving vehicle 735 (15.8)
Other 545 (11.7)
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»i  Conflict surface

Remaining distance

v 2
/D - {Vm(r +SCT) — 2;‘” } =0
max

Remaining distance Stopping distance

SCT: Allowable time margin
for drivers to avoid a crash

Vear

SCT =TTC +

amax

60 -

40 1

Number of events

i 2 3 4
SCT [s]

Large safety margin
12

t

Small safety margin



EITIREXARDER

Static properties Ygap [m] Lateral distance to blind object [m]
Area type Residential area/ Urban and business area/ Rural area/ Other
Road type Other/ One way/ Both way
Sidewalk type Condition 1/ Condition 2/ Condition 3/ Condition 4
Intersection type T and Y types/ 4 type
Road width Lanes: other/ 1/ 2/ 3/ 4/ 5 over
Crosswalk Without/ With
Dynamic properties Parked vehicle 0~2/ 3~5/ More
Pedestrian 0~2/ 3~9/ More
Traffic 0~2/ 3~9/ More
Leading vehicle Without/ With
Other properties Time 6:00~10:00/ 10:00~16:00/ 16:00~20:00/ 20:00~6:00
Weather Sunny and cloudy/ Rain and Snow
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EYES KR 4F D (5 X AR IEER
k
=T )L Vi =By + Bpxp +e
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Context Approach
sensing speed .
HEREE
Context Approach |
sensing speed . .
Risky & E
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5 -hold

1(0; — P)?

R?=1- —
n
1
MAE = —z|0i — Pll
n 4
=1
Max. Min. Mean SD
R2 0.36 0.11 0.20 0.10

MAE 7.40 5.50 6.53 0.87
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AEBAZE R DR

k
Zzozl

Variable value Coefficient, g, p-value VIF
(Intercept) - 10.61 < 0.001 -
YGAP Continuous 1.98 < 0.001 1.20
RESIDENTIAL 1 =yes 3.77 < 0.001 1.19
SIDE_3 1 =vyes 2.49 < 0.001 1.10
INTERSECTION4 1 =yes 1.50 0.02 1.06
LANE_2 1 =vyes 3.88 < 0.001 1.13
CROSS_YES 1 =yes 2.12 < 0.001 1.08
STOPCAR_HIGH 1 =vyes -5.29 0.01 1.09
STOPCAR_LOW 1 =yes -2.63 < 0.001 1.04
PEDESTRIAN_LOW 1 =vyes 3.84 < 0.001 1.16
SUNNY 1 =yes 2.87 0.02 1.03
TIMEG6_10 1 =vyes 3.17 < 0.001 1.33
TIME10_16 1 =yes 3.18 < 0.001 1.51
TIME16_20 1 =vyes 2.52 < 0.001 1.51
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Number of events

BEETILICHTHEER
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Coefficient of determination

Recommended speed model

1.00 1
Data
— training
0.75 1 ---- validation
\
0.50
0.25 1
’I
l”
0.00 1 '
100 200 300

Sample size

Coefficient of determination

1.00 1

0.751

0.50 1

0.00 1

10-hold Cross Validation
Risky speed model

Data
— training
---- validation
\
—
II’.
’l
100 200 300

Sample size
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Event data identified
as small safety margin

Near-miss Event dataset

incident database F‘!

 Behavioral variables
 Environmental variables

Data extraction

Event data identified
as large safety margin

[

'r

Safety margin

Safety performance

Generalization
performance

g

Machine learning

Objective variable: speed
Explanatory variables: environmental elements

Prediction performance
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Frequency
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NY—F: BEE(BEEH)

- EEH

- SEEEEDHICBERNHDE
« P58 1T DNEEHRE RS

- TEERTSE O VR E =

- BEEE ETEME, ADFEITEL
- FEFEGL

- B, HORZT

ID: 646120 TOKYO UNIVERSITY OF AGRI. AND TECH.

EMRERENEEE - 35.3 km/h, SCT: 0.5 sec
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Summary

vV [RIZEHDE Y550 TR S EEFRIALL, &KAELTERER.

vV BRBEO—IL, [MaOT—2ZENITHS. HoHRIETTHOIREED
F—AREIFZOARAFL.
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MoZTDRBTERLEHIET S.
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Vision

V FEBAHRFREFI0OAAILEYRBESEHERIT, REFNSRTESHS
L, EFEREERERTCETRIL, F‘@%Agfﬁvﬁ'hﬂ‘d’é

vV ERTHNIETSHRRAKEZHERIT DABBDMATTEELS, ENULIC
51 E1T 5 ANHEBED LR DHEHEZERL.

v Al BNEREGEVEERET 5%, FEERREHESGL, #HRTAZ T
L, @Y1 250 3 = @Eh T, AtE @éﬁséwﬁéﬁé

T—HERENE R T B AITHRE ABRBEDILRA 2T —R
Adaptable Human-Al Interaction in Mobility
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