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1. Research Overview
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1.2 Background, Objectives, and Expected Effects A\] \
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e The 11th Basic Traffic Safety Plan identifies "promoting traffic guidance and
enforcement to help prevent traffic accidents" as a priority measure.

e The Digital Agency was established in 2021, necessitating standardization and
other responses in the field of traffic safety as well.

e |ATSS has been publishing the "Traffic Enforcement Handbook" since 2014,
providing continuous information to those involved in traffic enforcement.

P

Develop a basic model that utilizes rapidly advancing
artificial intelligence to advance accident prevention

measures.
-7 ]
Enable development in diverse regions through the anm
development of general-purpose applications, and consider @
regionally based countermeasures by accumulating ® @
countermeasure effects.
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2022 System specification application
review development
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Prototype system construction
2023 Trial operation of prototype system O-site verification work
Improver;;gt of input System improvement ( App improvement ]
Mai : ructi External contracting
ain system construction of application
e *lmprovemenf
2024 General public release of the system
v
Hearing with prefectural police
[
v i
Revision of the traffic enforcement Considerai f svst lizati
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2. Traffic Guidance and
Enforcement Activity
Support System:
General Public Release



model.”

e A system combining a "traffic accident risk prediction
model" and an "enforcement effectiveness evaluation

e Supports the determination of enforcement locations by

visualizing the model calculation results in a series.
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The "Traffic Guidance and Enforcement

Activity Support System" developed
through research up to the previous
year has been made publicly available
on the International Association of
Traffic and Safety Sciences website.

One organization has applied to have
the system data sent to them, and that
was completed.
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2.3 Publication of a Paper on the Theoretical Aspects of the Constructed System ’ AV] @
A
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e A paper on the theoretical aspects of the "Traffic Guidance and Enforcement Activity Support System"
was published in IATSS Research (2024).

IATSS Research 48 (2024) 129-135

Contents lists available at ScicnecDircet

IATSS Research

ELSEVIER

journal homepage: www .sciencedirect.corm/journal/iatss-research

Overview

between traffic enforcement
and traffic safety in Japan,
including historical background
and IATSS projects.

History and prospects of traffic enforcement for traffic safety in Japan

Akinori Morimoto

Waseda University, 3-4-1 Okubo, Shinjuku-ku, 1okyo 169-8555, Japan

ARTICLEINFO ABSTRACT

Keywords:

Traffic enforccment is onc of the 3E's of traffic safety measurcs. Traffic enforcement has been reported to reduce
Traffic safety

Laffic accidents worldwide; however, significant regional differences exist in its effectiveness. This study swn-
marizes the history of the effects of traffic enforcement on reducing traffic accidents in Japan. In particular,
scientific approaches and more efficient enforcement since 2000 have been describ

Traffic enforeecment
PDCA

S . «d | (DAccident Risk Prediction | (2)Proposed location of enforcement activities
Based on the results of past research on efficient » |~ " wwana | } o
trafﬁc enfo rce me nt USi ng AI I a resea rCh p roj eCt O n Traffic actldent:edldlun model Enforcement actl\;lncatlon model

efficient accident prevention measures using Al e v, | || Qs Qo

tafr, ., + ymaxQ(s, ., a) — Q(s,a,)]
a:constant, b: Enforcement activity

was started in 2022, with a view toward future cirmewimedammaeed | || €T e
practical applications. The goal is to develop a kit Rk Priction Valve | oo iy | parac
hybrid model that combines a forecasting model s s e
based on knowledge gained from conventional 4 Y 3 e BB Y
statistical methods with an Al-based sequential ; Sy

update model using big data (see Fig. 11).
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3. Prefectural Police Hearings



3.1 Hearing Implementation Status /A A
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Akita Police

September 13, 2024 (Friday) ‘
8 IATSS participants

Kyoto Police

February 2, 2024 (Friday)
4 |IATSS participants

\ e - . ‘ Kanagawa Police

December 13, 2024 (Friday)
11 IATSS participants

SH6EFE12H13H (£)
September 20, 2024 (Friday) IATSSS & : 114 \

8 IATSS participants ary 10, 2025 (Friday), 10 IATSS participants

10



3.2 Hearing Results (Main Opinions and ICT)

Akita Police

Traffic accidents increase in winter /
(December-February), while enforcement
detections decrease

They have a system that displays traffic
. accident locations and enforcement
Kyoto Police locations on a map

Intersection accidents are the most
common due to road structures in

Kyoto
They want visualization of
accident occurrence status _ Kanagawa Police
and enforcement activity

results When enforcement numbers were
‘ S > —— reduced from 2016 to 2018, the
number of fatalities increased

They utilize an Al system for
traffic monitoring patrol route
selection and selection of

Okinawa Police accident-prone areas

. . Accidents involving foreign tourists
Mle POIlce (especially from China, Taiwan, and \
South Korea) are a challenge
In 2024, there were 45 fatal and injury
accidents, the lowest in history, and the They analyze accident

number of traffic congestion using probe data

They have an accident risk Al system
at the headquarters and will start
full-scale operation soon

11



3.3 JATFTLOEATEEM
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= iy | Traffic Guidance and
g Enforcement Activity
B e Support System

o[ Tagot | hnomen

®Predicting and visualizing the effects of street activities could lead to more focused activities

1 Police A e®The jurisdiction area is large, and patrol cars also patrol, so it's difficult to conduct street activities at

system-proposed locations
e\While there is a system within the prefectural police, its usability depends on individual abilities. A system that
2 Police B SuPports this would be useful

elt's unclear whether daily system input of street activity records is feasible

®Proposing enforcement activity locations and times alone is innovative and would be helpful if it reduces the
3 Police C effort required for enforcement activity planning

et might be difficult for local police station personnel to handle daily data input

eUnderstanding accident risk is effective and can be utilized for future enforcement

4 Police D et would be better if it could propose risk details (rear-end collisions, intersection accidents, etc.) and activity
methods
e®There is a sense of routine in selecting activity locations, which could be resolved

5 Police E

eAdding location characteristics (sunrise, road surface freezing, etc.) would allow consideration of regional

characteristics
12
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4. Consideration of
System Generalization
Based on Hearings

13



4.1 Model Overview AT
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(DAccident Risk Prediction @ Enforcement Activity
Model Proposal Model
Method: Multiple regression Bayesian Method: Deep Q-Network
Predicts accident risk values in Proposes enforcement activities that
50m units per day maximize the reduction in accident
risk values
Enf t activity value [hours] VUlEL
nrorcement activity value |nours Enforcement
Explan- Number of intersections [units] . : ~ . activity _ _
atory Accident risk prgd_lctlon Acc_:ld_ent risk
) Maximum speed [km] value (no activity) prediction value
Variable _ (after virtual
Traffic volume [vehicles/day] ? Learning loop activity)
Output b Output data D 4

Acgi%t;@nt risk prediction variable | Optimal street activity location and

| mesn | pRer —
No.1 0.2 *
* No.4 2

No.10 1

No.16 0.7

PRC*=Predicted Risk
Value 14



4.2 Accident Occurrence Risk Prediction Model ‘ ,QN W

- Accident risk is predicted by a multiple regression Bayesian model

-ETC2.0 probe data used as input data is non-public (o=
OFHFEE) X FH Data Content Source
AHFE—4 ETC2.0 probe data MLIT » Con5|der .
ZEBEM AEEES) ETC2.0 Street activity data MPD alternatives with
— Road environment | Open source highly versatile
N BES) Traffic accident data MPD data
BRI 1 XEFIV
y =a+ bxy + cx, +dxgq + ex, Multiple Regression Bayesian Model
e | . = g 4 . A combination of multiple regression models and Bayesian
R tn-1 “').ﬁ.-. 75!“ LIyt R!A‘l!
55 [ ve | e i e RA XBH n(0|D) « m(6) - f(DI6)
— XA BEHRAHIEEU S HELEORKIHLH
ENT—=5 B1R y=a+bx+cu+--+e
B 20 FAlE E X 0bait) LE
| 0 Probability information can be updated by adding new information to
known probabilities
. Data can be updated
T g y=a+bx,+cx,+dxyg + ex,
' Traffic volume Interactlons(unlts
- (vehicles/day)
. N Enforcement Maximum Constant term
activity value(h) speed(km/h)

15



4.3 Examination Method . [li§

e (Conducted an examination of two publicly available datasets

Automotive Probe Data:
(Traffic Vision Probe Data)

* Sales of statistically processed Honda probe data.

-Target data: Honda vehicle travel data excluding commercial and
freight vehicles.

Available data
DTrave time-related

-Link travel time data: Calculates trave time for each road segment from
trave data/ Targets roads with a width of 5.5m or more.
(@Sudden deceleration-related

-Sudden deceleration occurrence point data (deceleration,
occurrence date and time, latitude and longitude)

Mobile Probe Data (Human Flow Data)
(Profile Passport)

Targets users who have granted permission to use location
information from partnered smartphone applications (approx. 30
million people).

- Acquires user location information at 5-15 minute intervals.
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Available data

(DPoint data—movement mean and speed data can also be
attached

-data in latitude and longitude unit for each user
(@Non-aggregated OD data

-Data organized by origin and destination for each user
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4.3 Examination Method [l

-Compare "traffic volume (data volume)," "travel speed," and "number of sudden deceleration
occurrences" for each analysis mesh in each data set to verify the possibility of substitution.
- The measurement units for each data set are as follows:

Product Name ETC2.0 Probe Data UL LI Profile Passport
Probe Data

Data type Point Road link RAUb

SUEY 200m_ L For each DRM road link SUEHY 12.5 mete.rsl
when changing direction by . : (anonymized within a 125m
5-minute intervals

45°0or more mesh)

Every 200 : . Every 125 meters

when changing direction by 5:3; [(lir:TI]<eIength - average (anonymized within a 125m
45°or more mesh)

Every 200 meters

When changing direction by When maneuvers of -0.25G

traffic volume measurement
unit

Travel speed measurement

unit

Sudden deceleration count No data on abrupt

measurement unit 45° or more or more occur -
When abrupt maneuvers (point data)
occur
Scaling process based on Used only for data with "car"
Remarks the installation rate of . as the means of
ETC2.0 onboard units transportation.

*Transportation categories: bicycle, car, stay, train, walk (5 types)

17



4.3 Examination Method . [li§

e For each data set, we will compare 'traffic volume (data volume)', 'travel speed'’, and
'number of sudden decelerations' for each analysis mesh to verify the possibility of

substitution.

» The calculation method for each data set is as follows

Product Name ETC2.0 Probe Data Profile Passport
Probe Data

Traffic Volume
Aggregation Method

Travel Speed
Aggregation Method

Number of Rapid Decelerations
Aggregation Method

Remarks

Interpolate data with spline
curves and aggregate data
volume for each analysis
mesh

Interpolate data with spline
curves and aggregate the
maximum data value for
each analysis mesh
Aggregate the number of
maneuvers of -0.25G or
more for each analysis
mesh (excluding -1.00G or
more)

Scaling process based on
the installation rate of
ETC2.0 onboard units

Traffic volume of road links
overlapping each analysis
mesh. If multiple road links
apply, sum the traffic
volume of all links

Aggregate data volume for
each analysis mesh

Maximum travel speed of  Aggregate the maximum
road links overlapping each data value for each analysis
analysis mesh mesh

Aggregate the number of

maneuvers of -0.25G or

more for each analysis —

mesh (excluding -1.00G or

more)
Used only for data with "car"

- as the means of
transportation

*Transportation categories: bicycle, car, stay, train, walk (5 types)

18



4.4 Target Area for Examination

- Area where trial operation was conducted (Shinjuku Ward, Tokyo, 50m mesh x
2064 units).

Tokyo

- Metropoilféh

Government

] Buﬂdlng

Stafloh
\l~ QO . ‘

T O oy i

19



4.5 Examination Results (Traffic Volume) —— = ‘ I \
0o | COTTElation coefficient r > ~

(1) Traffic Vision Probe Data

E 6000 -

qa
-Data plotted on roads in both cases E-"°°°' . )
-Traffic Vision has a slightly higher 3 o
proportion of arterial roads gsooo-
-Relatively strong correlation (Correlation £ 2000 {
coefficient r = 0.647) i ,.,-
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4.5 Examination Results (Traffic Volume) ‘ AV \

Correlation coefficient r = 0.116
(2) Profile Passport

- Profile Passport has plots on arterial roads, 1L
but a certain amount of plots outside roads =P
- Profile Passport has a high proportion of =
Shinjuku Station and its surrounding areas g
- Weak correlation

(correlation coefficient: 0.116) s
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4.5 Examination Results (Travel Speed)

(1) Traffic Vision Probe Data

- Data plotted on roads in both cases.
-Traffic Vision has a slightly higher

proportion of arterial roads.

- ETC2.0 probe has more detailed

changes.
Strong correlation
(correlation coefficient: 0.811).

VETC2.0 probe data (1 day)
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4.5 Examination Results (Travel Speed) : - | i\ \
4o | Correlation coefficientr = 0.444 n
(2) Profile Passport
—= 120 ;
“Profile Passport has plots on arterial roads, = | .
: . 100 4

but a certain amount of plots outside roads. b} e =

- Profile Passport has high travel speeds on £ ™| colsel ] 1] sl

railway lines. Possible misidentification of = * S ...332.5:::...,....%..3.2

"train" as "Car." 2 a0 : . : .90::.“:,‘..%' 02555'01" 0:‘....‘. o::

- Weak correlation 23— :“ “.;E-s
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4.5 Examination Results (Sudden Deceleration Occurrence Count) A\] \

mn
200

(1) Traffic Vision Probe Data Correlation coefficient r = 0.720

175 A

150 A ®

- Data plotted on roads in both cases.

-Traffic Vision has a slightly higher
proportion of arterial roads.

-ETC2.0 includes data from narrow streets
and building parking lots.

- Strong correlation

(correlation coefficient: 0.720). O
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5. Revision of the
Traffic Enforcement Handbook
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5.1 Overview of the Revision AT/

mn

Research Study Project 1 (2010-2012) INZKD?
"Research on Traffic Safety - AE—

and Traffic Enforcement" e

2013 "Traffic Enforcement Handbook™"

\

Research Study Project 2 (2015-2016)
Added and reorganized research results
2017 "Traffic Enforcement Handbook" revised edition issued.

g

¥
C « Addition of the "Traffic Guidance and Enforcement
Update of + Activity Support System" using artificial intelligence
existing content - Specifications and usage methods of the developed
model
NG J
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5.2 Revised Sections and Content “@J @ 85

Chapter 1 Characteristics of Traffic Enforcement No change
Chapter 2 Relgtlonshlp Between Traffic Enforcement and Traffic No change
Accidents
Chapter 3 Regional Differences in Traffic Enforcement No change
Chapter 4 Characteristics of Traffic Violations No change
Chapter 5 Impact of Traffic Enforcement on Driver Awareness o BCL c_0|_1t_en't' S (TETRICES (7 STl el 12
Street Activities
Newly added the following two items:
Towards Traffic Enforcement that Suppresses = Classification of traffic accidents based on differences in
Chapter 6 : .
Accidents enforcement effectiveness

Differences in enforcement effectiveness by accident type
Based on the results of this research, the following seven
items are included:

*What is artificial intelligence?

*Transition of traffic safety research using artificial
intelligence

*Example 1 of traffic accident prediction model using
artificial intelligence

*Example 2 of traffic accident prediction model using
artificial intelligence

*Model constructed by the International Association of
Traffic and Safety Sciences

*Overview of the traffic enforcement activity support system
*Introduction of how to use the traffic enforcement activity
support system

Chapter 7 Efficient Accident Prevention Measures Using ICT
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(1) Cover Image

Enlarged and Revised
Edition

ASERBEUNIRD YD

FEWCRETAR _ _
Iwm;ﬂ EREEReSs Effective Traffic Enforcement -,
T to Suppress Traffic ay .
Accidents .

= P
sapmik EPRAEEREFR
International Assoclation of Traffic and Safety Sciences
48538 WERKH N FFw g hil 1 [ [ 48538 WEHEE o FF w7 REL 3
(EH] 202572310 TRSILSST —i—I— (RIE =] 2025 2F 105 T RS5854)
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5.3 Revision Detais ______________[li§

(2) Updated Content of Chapter 5

-
- 5
THEREDD S, —ERIC SRR

ERiR DAL, BRmD ASIRASRZZNEN 100 AMEPLIIBS(C.
FU T HIGEBMHEAET BIEBOBE

SERMOREENHT I ILLAREC, CARIOEAMLEDH TS L OBHTS D,
RITE T2 #iee AR D3nB R S Sl 2RO S U, #TATH, w5 ||REDm
DiF (CREE U TIoR s iael B DB A CE TS A DR E iR L.

ENR—JEDGFERELC 2016 F256. %55 |\ T (3. 268 BR A nGMEm CH 0.
BT, 2016 EH'5 2016 F(CHI TREESRHHMD 2 BREERS L (E5R). 2016
FCTEC BRI UICAMICE, S5 S8BT D308 D OEEDE L 555,

HE|RETE. 2015 FF Tl BACERMORE UICERICHL T, S&0CmE
DEHETIHRGESNTVE. L LEBDS, 2016 FH 5] & T th 51 csHE
#HEC, MARK 6 B, BMAZER Uths L Ic3nleise.

The content has been

updated based on o N
hearing results %/
f&g;:gil;rcmmmamgmswuta.m;zznqﬁtam\: | SENDAR] MNHELED, 2016 ETHE [REDTMELTEANTAR

MFAB A LT 7 AR ON1RFL ONTREMFNFNMAFEBARZ - ON1R4FiT

While it can be observed that showing traffic street activities in this way has the effect of suppressing the severity
of traffic accidents, the decline in fatal accidents has shown a marked tendency to bottom out in recent years. Even
looking at the figures from the Kanagawa Prefectural Police (below), the number of traffic accident fatalities, which
had been on a downward trend, reached 162 in 2018, and apart from the recent COVID-19 pandemic, the number
of fatal accidents shows a tendency to bottom out. This suggests that the effect of 'showing activities' is difficult to
continue to raise drivers' traffic safety awareness without a certain level of arrests. The Kanagawa Prefectural
Police has also adopted a policy of aiming to reduce traffic accidents while continuing to exert the effect of showing
traffic street activities and giving consideration to the accident prevention effect of arrests in recent years.

From the above, it can be seen that not only arrests and direct guidance of drivers who commit traffic violations
but also traffic street activities focused on warning can raise drivers' awareness of safe driving and be an effective

traffic safety measure. A measure that combines direct guidance and traffic street activities in a balanced manner
would be effective.
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(3) Added Content of Chapter 6 (Example)

. B BROBVEEDL

1| HFES SRR, EEFINGEN, RIS S RENEI L UTBELEE
S FRAERS OBT TR L9

by,
L. WECE A REE O TR O,

S DRI TRE

e e Traffic enforcement to suppress traffic accidents does not

s necessarily have an expected effect on all accidents. Therefore, it is
e necessary to clarify what kind of accidents can be reduced by

L enforcement and to find efficient enforcement.

e e e Added explanatory
pages based on new
research results

78 79
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5.4 Revision Details (Newly Established: Traffic Safety Measures Using Atrtificial Intelligence)

(1) Effective Traffic Safety Measures
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5.4 Revision Details (Newly Established: Traffic Safety Measures Using Artificial Intelligence) A\l \

mn

(2) Overview of the IATSS Model

ATHIBEERWSERR 2 N

Published the results of research projects conducted by the

’ REER ST E1C20 \ ‘ SRR R0 T Wi ‘ International Association of Traffic and Safety Sciences:
-i oymes BRDERAENETS L "Research Project on Efficient Traffic Accident Prevention
y= et +ontdutes R Measures Using Artificial Intelligence (2022-2024)
e *ﬁﬁ%ﬁ’m ; CHALTERRELDD, SEO=FLIENC A LTEER =R =
muazﬂ_m EROERSNOEE BERCEOUIIFE

HwEIJaoHMD
RRZEEE

bW, FR5, BRInE. FERIT Deer OddeTen
2. Vol ho L polLSes4e? ] 2023
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5.4 Revision Details (Newly Established: Traffic Safety Measures Using Artificial Intelligence) AYJ

m

\Q
N
(3) System Description 1

[Step 11 Input area and date/time for which you want to conduct enforcement activities

elnput the jurisdictional area (local police station unit) and date/time for which you want to
conduct enforcement activities.
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5.4 Revision Details (Newly Established: Traffic Safety Measures Using Artificial Intelligence)

(3) System Description 2

[Step 2] Display current traffic accident risk on a map.

eDisplay the current traffic accident risk in the jurisdictional area and date/time input in Step 1
on the screen in a map and check the locations with high risk.
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5.4 Revision Details (Newly Established: Traffic Safety Measures Using Artificial Intelligence) L’ “ﬂ\ )

(8) System Description 3

[Step 3] Input activity conditions for the enforcement activity day.

elnput the activity conditions for the day of enforcement activity (number of activity hours,
number of street activity locations, precipitation, snowfall, sunshine hours, maximum wind
speed) with reference to the weather forecast.

* Necessary information can be obtained from online weather forecast information (Japan
Weather Association website, etc.)
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5.4 Revision Details (Newly Established: Traffic Safety Measures Using Artificial Intelligence) f«‘i\‘@

J1 \
Ia m\B‘_‘)

(8) System Description 4

[Step 4] The system proposes optimal enforcement activity locations.

eBased on the activity conditions in Step 3, have the system calculate the traffic accident risk
when enforcement activities are conducted. Furthermore, based on the calculation results,
have the system propose the optimal enforcement activity locations.
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5.4 Revision Details (Newly Established: Traffic Safety Measures Using Artificial Intelligence) H/ﬂﬂ EU

(8) System Description 5

[Step 5] Calculate and map the enforcement effect when conducted at system-proposed
locations.

eBased on the current traffic accident risk Step 2, calculate the reduction effect of traffic
accident risk when enforcement activities are conducted at the enforcement activity locations
proposed by the system and display it on a map.
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5.4 Revision Details (Newly Established: Traffic Safety Measures Using Artificial Intelligence) VAWES)
S LAY

(8) System Description 6

[Step 6] Set the planned locations for enforcement activities.
e\With reference to the enforcement activity locations proposed by the system, set the
planned locations for conducting enforcement activities.
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5.4 Revision Details (Newly Established: Traffic Safety Measures Using Artificial Intelligence) H/ﬂq fb\\%
[ LANA

(8) System Description 7

[Step 7] Calculate and map the enforcement effect when conducted at planned locations.
eBased on the current traffic accident risk Step 2, calculate the reduction effect of traffic
accident risk when enforcement activities are conducted at the planned enforcement
locations and display it on a map. Here, the risk reduction effects of multiple candidate cases
can be compared. Based on these results, finally determine the enforcement activity
locations.
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5.4 Revision Details (Newly Established: Traffic Safety Measures Using Artificial Intelligence)

(3) System Descrintion 8
[Step 8] After conducting enforcement activities, register the actual locations and times of
implementation.
e After actually conducting enforcement activities, register the locations and times of
|mplementat|on in the system.
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6. Summary of Research
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6 SummaryofResearch ____________________[li§

- Based on the results of trial operation of the constructed system and hearing surveys, the conditions were verified.
- It was found that there are differences in the data held and available data among the prefectural police departments.

- In the future, it is expected that the system will be deployed nationwide through improvements to the evaluation model,
improvements in system versatility, and accumulation of data.

Expectation for nationwide Verified alternative data

. Trial Operation Hearing Survey
system rollout for ETC2.0 probe data Pu bI IC |ATSS MOdel Verified conditions

/ Each Prefectural Police \ Traffic Enforcement Support System [
[ External Data ]
‘ Traffic Enforcement Support System , ‘

System Accident Risk Traffic Enforcement
Admin|—>strator / Dot \ " Evaluation Model 1 ! _Effectiveness 77

Evaluation Model

Evaluation Models

\J
AnaIygs _Result oo RioK
Viewing - Prediction | ¢
- | with/without |
Output, Enforcement

Map Information System (Open source
software like QGIS or commercial software)

! 1 1
! 1 1
I Improvement
Database Updates . , — I
Static data : Accident Risk| 1 I
> Evaluation Lo |
- : | : | Obtaining Open Source
, ‘ | | | Y |
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