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[Abstract]

Autonomous vehicles need to be prepared to react against various incidents in urban highway networks, including unexpected
traffic accidents, highway construction, demonstrations yielding lane closures or lane drops, and so on. Supplemental information
may be required in advance from outside the vehicles before the vehicle reaches the incident location. This study proposes digital
message content that needs to be prepared in the public sector for autonomous vehicle incident management including the current
incident management policy and the one the autonomous vehicles should know about in case of changed highway conditions for
guidance and changed travel time in detouring. The proposed digital message content would be the initial reference for
autonomous-vehicle manufacturers in incident-related technical development and the initial base for advanced public infrastructure
management.
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Table 1. Various types of incidents

Categories List of examples

Accident, dropped—off materials on highway,
system failure, improperly working traffic lights,

Unpredictable weather condition (heavy rain, heavy snow, thick

incidents fog, etc), earthquakes, fire, hazardous material
leaking

Predictable nghway construcpon, festlvgal, planned

incidents strike/demonstration, recursive frozen surface,

and such situation as predictable management
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Table 2. Data set managed for traffic information center
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Table 4. Data set managed for UTIC service

Data set Description

Incident type | Accident, construction, events and etc.

Incident type |l Sub categories of incident class

Communication level | High, middle, low

Incident level Grade A, grade B, grade C and etc.
Event name Incident name following standard rules
Event description Additional information, if necessary
Initial report Initial report prepared by institutes

Open to public Allowed or not allowed to be opened

Repeatability Special time period, more than 2 days

Highest grade Among grade A, the required item

Data set Description Field image Image of incidence in field
Identification | List of incidents existing in the highway network Distance from station | Distance from the near police station
Incident ID Incident ID managed by EX

Description List of description of incidents occurred Private firm name Maintenance private firm name

Location List of locations of incidents lasting up—to now Telephone number Telephone number of the officer

Time List of time durations lasting due to the incident First record officer Name of the T"St recording person
Center ID ID of the traffic management center

Reactions List of treatments to resolve the incidents Renewal 1D Modification of incidents (ID)
Report day The accepted day of initial report

- Beginning day Beginning day of incident
SukAlEL A3 CATS AMH|A Xo| X2 . . ——
E 3. SLJE 2 CITS Al | A Ending day Ending day of incident

Table 3. Data set managed for C-ITS service

X location (start point) | X coordinate (point, line, polygon)

)

Data set Description Y location (start point) | Y coordinate (point, line, polygon)
Dat Occurrence time (year, month, day, hr, min X location (field point) | X coordinate of field record point
ate , , , hr, , : : : : : :

sec) Y location (field point) | Y coordinate of field record point
Route Official route number predefined Incident link A set of links affected
- - - - — Link ID Administrative standard link 1D
Directions Route direction (up, down) classification code Point, section, area . .
X X X - Set of point, line, polygon types
Location Distance depart from a certain reference point class
N 't Classified cod b ; | incident t Coordinate data Coordinate of lines and polygons
ormal e assified code number of normal inciden e - -
P P Legal address Address in previous form
Abnormal type | Description of incident type unclassified Administrative . »
address Address in modified form
Contents Cause and elements of incident — - - - -
Site information location from police station
X,Y-coordinate | Latitude location of incident Ministry address Official address in ministry form
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Table 5. Basic data set required for incident management

Category Data set

| Data of incident itself

I Data of changed control condition for autonomous

vehicles
m Data of changed traffic condition for autonomous
vehicles
=1
=
1= — o .
o T = ]
i e ] $
less than 30 min 30 ~ 60 min more than 60 min
case 1
Al o -
less than 30 min 30 more than 60 min
cas
i 1% 1
= s et
less than 30 min 30 ~ 60 min more than 60 min
case 3

a8 1. XsFdAEe LS g 78 o
Fig. 1. Graphical presentation of network boundary
affected by incidence
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Table 6. Basic data set required for incident management

Category Data set

Sequential identification number

Identification | Present system time
of incidents

Priority level of the message

Identification number of the transmission device

High level category of incident type

Low level category of incident type

Identification | Description of incidents

of official role | charged police station ID for management

Charged express cooperation ID for management

Charged local government ID for management

Location of the incident

Official link number

Official coordinate data

Location Legal address of location
Administrative address of location
Specific description on field location
Administrative address code
Time Starting time of the incident

Ending time of the incident
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s}, o]k Wl ulg-3l7] HalAE B2 Ao s W) Table 7. Situation guidance data for autonomous vehicle
o Category Data set
Management Beginning point of management
area

Ending point of management

Number of lanes of link where incident

Lane blocked occurred

Information on lanes blocked (by incident)

Length of management for incident
management

) Information on lanes blocked (by field control)
Lane available

Information on lanes available

I8 2. DEARRE LMEE SLAE OIS - Al
Fig. 2. Traffic incident and response due to accident

Lane marking information
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Table 8. Detour guidance data for autonomous vehicle

Category Data set
Beginning point of management
Management - -
area Ending point of management
Link numbers where incident occurred
A set of adjusted travel time information due to
Traffic incidents
information | A set of changed speed limits (variable speed

limits)

E 9. Sung pi2| = A

STUL HEMS mHAX 2H=

Table 9. The Proposed digital message contents for
autonomous vehicles for incident management

Category Data set
ID number of the message set
Traffic management center system time
Level of priority (level of urgency)
ID of center server providing information
Route category Predefined route rough category
Predefined specific category of the incident
Other specific description on incident, if needed
Incident related institute (police) ID
Incident related institute (highway authority) ID
| Incident related institute (local government) ID
Incident location (longitude X, latitude Y)
(Base) National standard link ID
Coordination data for each line and polygon
Legal address people can refer to
Changed address
Direction and distance from the local police
station
Administrative address code of national ministry
Beginning of incidence (year, month, day, hr,
min, sec)
Ending of incidence (year, month, day, hr, min,
sec)
) Information on specific lane on
Lane location oo
where incident placed
Number of Number of lanes of a link on
lanes where incident placed
‘Ejigig:]ltng}ng Longitgde X and latitude Y of the
control beginning point of management
I Ending point | Longitude X and latitude Y of the
of control ending point of management
(Control) —
Restriction Length of the management
length (restriction) area
Restricted Information on lanes temporarily
lanes closed for management
Available Information on lanes temporarily
lanes opened for management
Marking White solid/dotted line, yellow
information solid/dotted line
Boundary of Boundary of management where
management | autonomous vehicle should know
Facility Specific facility on where incident
I information placed
Congestion Predefined three level of
(Traffic) information congestion on a list of links
Temporary Temporary speed limitin a
speed limit management area

Crusing speed

Percent crusing speed observed
over speed limit (%)
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