Traveler Situation Data
Field Situation Data
Vehicle Situation Data

Unified Implementation of the CVRIA — Regional Scale
Design Details, Tools to Assist Interoperable Implementations

e U.S. Department of Transportation 1



RSE 3.0

» Determine Broadcast Strategy
CT=i[CI=1(<I - Encode message

Ao \VIIYe]gYARI(SW - Each file represents 1 Advisory
Message

[ISIEUNEEN- | og into RSU
Ao \VI(e]YARI[EH - Install file(s) in
on RSU appropriate Directory

» Broadcast by the RSU as
Broadcast DSRC WSMP Messages
Advisories according to the broadcast
instructions

Requires operations
personnel to
determine\understand
the broadcast strategy
(i.e. PSID, DSRC
Channel, Transmit

Mode (Continuous or
Alternating), message
priority, signature,
encryption, etc.)
Requires operations
personnel to have direct
access to all RSUs and be
knowledgeable in the
operations of RSUs from
multiple vendors.
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2014 Architecture

Generate

« Automates the message
syl © Encode message distribution process
« Situation Data Warehouse (SDW)
assigns broadcast
A[t)jl\ztgc\)tjr\;j/t(teo . gggg_gg?n?::% . 2222;322§§;rategy based on
* Reduces knowledge base
+ Situation data distribution requirement of operations
Advisory interface for broadcast by RSU perso_nnel
R © Situation data delivery interface «  Requires personnel to only have

for IP distribution directly to - :
vehicles access to a single location (SDW)

Deliver » Data delivery interface for
Advisories broadcast by RSU as DSRC
WSMP Messages

* Vehicles request bundles via IP
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Focus on Key Interfaces

Promote Interoperability by forcing -

» All BSM’s meet performance requirements (Vehicle
Situation Data)

» All MAP’s and SPaT's created using the same
interpretation (Field Situation Data)

= All Traveler Situation Data distributed using the USDOT
Warehouse (Travel Situation Data)
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2014 Architecture
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signal control monitoring and
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Roadway Equipment
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TIC Traveler
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management info
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Ll Roadway Signal
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coordipation
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A
A
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A4
A 4

local fixed are situation data
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<Region> RSE

RSE Intersection

A 4 A 4
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DDS Data Collection
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USDOT Situation Data

DDS Data Access

situation data sharing

USDOT Situation Data
Warehouse

DDS Data Collection
and Aggregation

DDS Data Access | [*

local traveler information
distribution data
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RSE Situation
Monitoring
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RSE Traveler —>>
Information
Communications wide area broadcast data -

RSE <Third Party> P2P
Application

<Third Party> Vehicle

+
USDOT Vehicle

Vehicle Basic V2V
Safety

Vehicle Situation Data
Monitoring

Vehicle Traveler
Information
Reception

Vehicle <Third Party>
P2P Application

P2P <third party> local mobile

Wide Area Situation

Data Distributor

WAID Support

N wide area broadcast fol
Services

handheld

traveler information ¥

A A A

<Third Party> center operation: .
Information Center data _aL P <Th||r(|i I:arty>t'
ersonal Information
>
TIC Traveler i | A
regional traffi o pevice P2P <third party>
Situation data) Personal Traveler
st Broadcast broadcast traveler information o (e
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lop=icclectonpy P2P <third party> backoffice . | Personal<third |
N mobile v Party> P2P
TIC <Third Party> P2P (- ppfication B
Application P2P <third party> backoffice
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‘ 1: Data Movements ‘
‘ 1 ‘ Physical View Jan 23 2015 ‘ NAT ‘
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Traveler Situation Data Tool

New | Save | Preview | Rotate | Add | Delete | Move | Quit
- - s

Content \ 7= 45 /Y = Objective

3 5 ARG s ’ B\ NEZ7 e o Provide less tedious and
o Na2@g B¢ P N ‘ more user friendly way of
creating Traveler Situation
Data Messages (TIMs)

o Common cases are easy
and general case is

Work Zone

possible
Generic
= Approach
$He ;@ SN/ o Allow data entry via icon
specatimc | SPEED (i 1 IR NG 2 library drag and drop
LIMIT | - s A : )
o Allow geo information to

be provided from a map

o Detect elevation from a
geo point

P ol B G
1 \ ‘/ X
a D Pk a
fem—
Exit Service EXIT P
) H
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New | Save | Preview | Rotate | Add | Delete | Move | Quit

Content

.. [35

Work Zone wo RK
ZONE

Generic

Speed Limit SPEE D
LIMIT

Exit Service EX IT

Road Signage

Star Time .
Duration W

proriy

Shape
No of Nodes
tem Type

Content | Woodward Avenue Closed bel

raveler Situation Data Tool, cont.

Preview

Hex String

3081CD80011081090000000000009021401A481B83081B5800102A11BA119A0108
004193AEAB68104CE8033D(820200B88102000C820102820207DE8303077880840
27D00850102A6108004193AEDB68104CE803AF2820200878702016E880100A9213

Pretty print

value Travelerinformation ::=
{
msglD travelerinformation,
packetID '000000000009021401'H,
dataFrames
{
{
frameType roadSignage,
msgld roadsigniD :
{
position
{
lat 423291575,
long -830458916,
elevation '00B8'H
2
viewAngle '000C'H,
mutcdCode warning
b
startTime 489600,

“Sve || close.
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Intersection Situation Data

New | Save | Preview | Rotate | Add | Delete | Move | Quit

Intersection | Approach | Lane

N2

o

GODL

T

OV

Wear Road

peoy ajnsuen

peoy |Insun e

00

New | Save | Preview | Rotate | Add | Delete | Move | Quit

Intersection | Approach Lane

|

Yir

B

r

9

1
1

2

o

Intersection
Latitude [42.123357 |
Longitude  [-83.460462 |
Elevation [ 85feet ]
Description  [Wear Rd & Martinsville Rd, Bellevill |

— At |

24
ONLY | | ONLY | | ONLY = Intersection ID
NO LET TURN Wear Road : Reference ID | |
TURN YIELD
ON ON GREEN @ m Cance|
RED o [o 3094397131 —_
1 =
Intersection Center LI 148013 { =)
@ ONLY || ONLY | | ONLY || ONLY
Wear Road
NO
TURN
ON
RED

sue
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GUI — based conventions, example 1

= Two lane roads, two-way stop signs.

Message ID: 7

Message Count: 0 (0-127)
Laver Type: 3 (Optional)
Select Number of Intersections 1 -

= Message count can be
varied.

= Layer Type 3is

= Screen 1 of the GUI: intersection data.
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Cont.

= Screen 2, Intersection
location and ID:

» Reference point data
Is the location of the
center of the

intersection. SO

= |ntersection ID is

[

Imagery Date: 8/21/2012

o

Co Rd §{12200/N

lat .40.765020°

| Intersection Seguence Data 1

Descriptive Name: 1200MN. Woodford Co. IL (Optional, Max Length = 63)
ez Major Street and Minor Street, Citv, ST

|Reference Point Data - Use Decimal Degrees Notation

| Latitude: 40.765020 eg 42.12345

| Longitude: -89.140284 eg -83 45678

| Elevation: 224 (Optional) Enter Vahie in Meters
|Intersecﬁon ID: C3FF22E0 [ Auto Generate Unique 1D
|Reference Intersection TD: 21004 ({Optional)

|Selel:t Number of Approaches 4 -

Googlc earth

lon -89.140284° elev 224 m eye alt 338 m
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Cont.

= Screen 3, Approaches:

= Start with Northbound at Approach number 1 and continue

numberina counterclockwise.

Approach 1 Data
Approach name: MNorthbound e.g. Northbound

Approach TD: 1 eg 1

Approach Lane Data
Select # of Driving Lanes 1 -

Select Number of Crosswalks 0

Approach 3 Data
Approach name: Southbound e.g. Northbound

Approach ID: 3 eg 1

Approach Lane Data
Select # of Driving Lanes L

Select Number of Crosswalks 0

MNext Step

Approach 2 Data
Approach name: Westbound e.g. Morthbound
Approach TD: 2 eg 1

Approach Lane Data
Select # of Driving Lanes L

Select Number of Crosswalks 0

Approach 4 Data
Approach name: Eastbound e.g. Northbound

Approach ID: 4 eg 1
Approach Lane Data

Select # of Driving Lanes L

Select Number of Crosswalks 0
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Cont.

= Screen 5. ASN.1 encoded data:

Data }Zlement Encoded Data
and Value

Message ID:

- 800107

Message
Count: 0 §10100
Laver Tvpe:

3 830103

Number of
Intersections:

1

Intersection
Descriptive
Name: 2100E
and 1200,
Woodford Co.
I

Intersection
ID: 2100
C3FF22E0

8020323130304520616e6420313230304e2c20576f6f64666£7264204

3082011E800107810100830103A582010D308201098020323130304520
616E6420313230304E2C20576F6F64666F726420436F2C20494C8100A
2128004184C3F988104CADE45A88204000000E08302520CA781CA3031
A22F800A4E6F727468626F756E64810101A21E301C8001018102011382
010EA310040600BOFCF800E004060000DF1COOE03030A22E800957657
374626F756E64810102A21E301C8001028102011382010EA31004060159
DC1300E004062E13000000E03031A22F800A536F757468626F756E6481
0103A21E301C8001038102011382010EA3100406FF8B032900E00406000

Approach
Descriptive
Name:
MNorthbound
Approach ID:
1

MNumber of
Driving
Lanes: 1

800adecf727468626f7 56264

810101

Approach
Drive Lane RB00101
Number: 1

Approach

Drive Lane 21020113
Width: 275

Approach

Drive Lane 22010e
Attributes: 14

Approach
Drive Lane A310040600bMHcfE0020040600004f1c00e0
Offsets:
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SPaT

Approach Data

Approach 1 Select Type of Light and Color for Approach Set Time To Change . Stop Sig nS Wi" be enCOded
Lane Number: 1 SoldBal 12002 as a flashing Red Ball.
Green -
State Confidence " Yleld Signs Wi" be encoded
T ey e - as a flashing Yellow Ball.
Approach 2 Select Type of Light and Color for Approach Set Time To Change . i
Lane Number: 2 Flashing Ball ~ 12002 = TimeMark will be encoded as

Red - 12002 - undefined time

State Confidence
Time Likely to Change -

Approach 3 Select Type of Light and Color for Approach Set Time To Change
Lane Number: 3 Solid Ball - 12002
Green - lS‘:'g_Hﬂ.’ Phrase Indications Encoding ) ) )
State Confidence | Green . Yellow . Red . Flashing
Time Likely to Change -
| Ball | 000000001 | O=00000002 | 000000004 | Ox00000008
Approach 4 Select Type of Light and Color for Approach Left Arrow 000000010 0x00000020 0x00000040  Ox00000080
Lane Number: 4 Flashing Ball ~ [ | | | |
ane mmher 2enme e | Right Arrow | 0x00000100  Ox00000200 | 000000400  0x00000800
Red -
Straight Arrow | 0=00001000 | O=00002000 0=00004000  Ox00008000
Soft Left Arrow . 0=00010000 - 0=00020000 o 0=00040000  Ox000S0000
Soft Right Arrow | 0x00100000 _ 0=00200000 o 0=00400000  Ox0O0S00000
TI-Twurn Arrow . 0=01000000 | O=02000000 . 0=04000000  Ox08000000

* Note: DARK = 0x00000000

The Signal Light State value 1s bualt by ORang the varnious bitmasks together for that approach.
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DDateTime

Enter DDate Time or leave defaunlt value
201473113440

I = Absolute time when data
Time

Stamp: |SOC#ESBBBD7F elements are created.
- = UTC within 1msec.
= DYear, DMonth, DDay,

= DHour, DMinute entered
as integers.

= DSecond entered as in
integer in units of
______seconds
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Bundle Header

Dialog - -

ID- 80020042

Sequence =

ID- 810105

Request B A

D- E820402E072F2

Bundle

D- 830101

Time To g40102

Live:

gz;iun- ASICAQOCEOD41B84C4AT098104CADEIBDAAIO0CEODOL1 84C38268104CADEAFTD

;:ilr;ad- B08201223082011EE800107810100830103A582010D308201098020323130304520616E6420313
Time S004ESBBBD7F

Stamp:

?’Z‘fi:ad- 813630342001 13A22f2100820100A 5283008820101 830104860030088201028301048000300882
;{S:::urd F082019BEOO2Z00AZEI0OI0SE20402E072F2830101840102A51CAQOCEROO4184C4ATO9R104CADE

= Geo Region automatically calculated
based on the most Northerly, Westerly,

AAfinitiAaNnce




