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Red Light Violation Warning Ecoc-Approach and Departure at Advanced Traveler Information System
Curve Speed Warning Signalized Intersections Intelligent Traffic Signal Systern
Stop Sign Gap Assist Eco-Traffic Signal Timing (I-SIG)
Spot Weather Impact Warning Eco-Traffic Signal Priority Signal Priority (transit, freight)
Reduced Speed/Work Zone Warning Connected Eco-Driving Mobile Accessible Pedestrian Signal System
Pede;lrian in Si_gnalized Crosswalk Wireless Inductive/Resonance Charging (PED-SIG)
Waming (Transit) Eco-Lanes Management Emergency Vehicle Preemption (PREEMPT)
Eco-Speed Harmonization Dynamic Spe_ed Harmonization (SPD-HARM)
V2V Safety Eco-Cooperative Adaptive Cruise Control QU€ue Warning (Q-WARN)

: . ErarTavaeraratan Cooperative Adaptive Cruise Control (CACC)
Emergency Electronic Brake Lights (EEBL) : Incident Scene Pre-Arrival Staging Guidance
Forward Collision Warning (FCW) Eco-Ramp Metering for Emergency Responders (RESP-STG)
Intersection Movement Assist (IMA) Low Emissions Zone Management Incident Scene Work Zone Alerts for Drivers
Left Turn Assist (LTA) AFV Charging / Fueling Information and Workers (INC-ZONE)
Blind Spot/Lane Change Warning Eco-Smart Parking Emergency Communicaticns and Evacuation
(BSW/LCW) Dynamic Eco-Routing (light vehicle, (EVAC)
Do Not Pass Warning (DNPW) transit, freight) Connection Protection (T-CONNECT)
Vehicle Turning Right in Front of Bus Eco-ICM Decision Support System Dynamic Transit Operations (T-DISP)

Waming (Transit) Agency Data Dynamic Ridesharing (D-RIDE)

D o -y~ S EEEE— n Freight-Specific Dynamic Travel Planning and
Road Weather Probe-based Pavement Maintenance Paranahee

Mctorist Advisories and Warnings (MAW)  Probe-enabled Traffic Monitering Drayage Optimization

Enhanced MDSS Vehicle Classification-based Traffic
Vehicle Data Translator (VDT) Studies Smart Roadside

Wireless Inspection

Weather Response Traffic Information E i
p CV-enabled Turning Movement & Srnart Truck Parking

(WXTINFO) Intersection Analysis
CV-enabled Origin-Destination Studies
Work Zone Traveler Information
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# 2.2-6 New York City # B8 & i * 3% 4%

ser NYCDOT
CV App. Performance Measure Metrics

Number of stops (average and distribution measures)
1b Speeds (average and distribution measures)

1c Emissions
Discourage

Safety, pot Speed 1d Reduction in speed limit violations
Mobility g Compliance
i 9 1e Speed variation
1f  Vehicle throughput (average and distribution measures)
1 Driver actions and/or impact on actions in response to issued
g warnings
2a Speed related crash counts, by severity
Manage 2b Vehicle speeds at curve entry
Speeds | Curve B
Safety mprove Speed 2c Lateral acceleration in the curve
Truck Safety £ = s - : : =
Compliance 2d Driver actions and/or impact on actions in response to issued
warnings
% Number of curve speed violations at each instrumented
location
3a Speed in work zone (average and distribution measures)
o 3b Speed variation (distribution) at work zone
ee
Improve b Number of vehicle speed limit violations in variable speed
Compliance 3¢
Safety Work Zone / Work Zone areas
Safety Eone ad Work Zone-related crash counts in reduced speed zones, by
severity
e Driver actions and/or impact on actions in response to issued
warnings
7a Pedestrian related crash counts, by severity
Pedestrian 75  Number of warnings generated
Improve in
Safety Pedestrian Signalized ¢ Pedestrian-related conflicts/hard braking events
Safety :‘:Vmss'walk 7d Time to collision (vehicle to pedestrian)
arnin
RedEJce s 7e Driver actions and/or impact on actions in response to issued
Vehicle warnings
LAt . 8a Number of pedestrian crossing violation reductions
Crashes | Mobile
Sn:l?;?;zf Accessible 8b Visually-impaired pedestrian-related crash counts, by severity
Safety Visually g;-::]&;sltrlan 8c Conflicts with visually impaired pedestrians
| ired
mpairec System 8d Time to collision (vehicle to pedestrian)
Pedestrians
(PED-SIG) N . . .
8e Waiting time at intersection for crossing
Reduce Bridge Low Oversized 92 Number of Warnings generated
Vehicle ... Glearance & .
1o Inf Mability Truck Vehicle
= =k e Compliance 9b Number of truck route violations
Crashes Routes
Inform
Dri Inf
rn{ers Mability ! F)nn EVACINFO 10a MNumber of vehicles receiving information when generated
Serious Drivers
Incidents
Provide e 11a Segment speed (average e?nd distribution measures) from CV
Mobili Mobility Leaacy Data I-SIG compared to legacy detection systems
L b gacy CVDATA Travel time (average and distribution measures) from CV
Info Collection 11b .
compared to legacy detection systems
Manage System performance statistics (system activity, down time,
System Ensure . L : .
System . i Several 12a radio frequency monitoring range on ASD's and RSU's,
Operations Operations .
Ops number of event warnings by app)

FH kR [7]
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#. 2.2-7 New York City #

Pre-deployment (BEFORE)

Post-deployment (AFTER)

No Treatment (Silent Warnings/Alerts)

Taxis - Control Group

No Treatment (Silent Warnings/Alerts)

Taxis - Treatment Group

Taxi g, Taxi g,

No Treatment (Silent Warnings/Alerts)

Takiy, TaXi,, TaXica,
_________ Treatment (Active Warnings/Alerts) |
Taxi Taxi Taxi

A1 Tz

No Treatment (Silent Warnings/Alerts)

Treatment (Active Warnings/Alerts)

No Treatment (Silent Warnings/Alerts)

MTA / NYCTA Buses

- Treatment Group L1

Treatment [Active Warnings/Alerts)

No Treatment (Silent Warnings/Alerts)

Commercial Vehicles
asee

- Treatment Group

Treatment (Active Warnings/Alerts)

No Treatment (Silent Warnings/Alerts)

Pedestrians

- Treatment Group sss

Treatment (Active Warnings/Alerts)
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% 2.2-9 Tampa # B & 5 * 7 4p 1

Travel time v

Travel time reliability
Queue length
Vehicle delay
Throughput
Percent (%) arrival on
green
Bus travel time
Bus route travel time
reliability
Percent (%) arrival on
schedule
Signal priority:
- Number of times priority
is req ted and gr
- Number of times priority
is requested and denied
- Number of times priority
is requested, granted and
then denied due to a
higher priority (.e. EMS
vehicle)
Emissions reductions in
idle
Environmental Emissions reductions in
running
Excess time spent in idle

S [ R R R
R I N
SO [ N S R

Mobility

Crash reduction v
Crashrate v

Type of conflicts / near
misses
Severity of conflicts /
Safety near misses

Percent (%) red light
violation/running
Approaching vehicle
speed
Number of wrong way
entries and frequency
Mobility improvements
through the mobility pillar v v v v v
analysis
Safety improvements

Agency Efficiency through the safety pillar v v v v v
analysis
Customer satisfaction
through opinion survey v v v v v v
and/or CV app feedback

S IR
<
<
<

T kR 1 [9]
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Evaluation System Behavior
Category Before — After Performance Assessment Qualitative

Improved road
weather reports

Improved alerts -
advisories .

Disseminated broad
area Traveler info . .

Sent, received V2I
alerts-advisories . .

Information to CVO

fleet managers . .

Sent, received V2V
alerts-advisories . .

Automated
emergency
notifications

Improved speed

adherencel/variation . .

Reduced vehicle

crashes . .
FLHR 1]

2.2.2.2 Beyond Traffic 2045 — Smart City Challenge

£ PR BRI AT T AR S T AN S
TG sm R R BB R TR GRELT A S RPN
FH-RAIRT Fla EATR R &4 MR R B TRRES QB
iv'gr%s@‘ﬁ%],?s MAEGT 0 ea FAARAR L 2045 £ 2 AP E S P (Beyond
Traffic 2045 — Smart City Challenge) ° :%3* % 1 & N F P 40T

14 p n
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P8 % (4o 2.2.12 “17)

(DFeie & (B )
$0# p # i (Urban Automation)
b. & 73 % (Connected Vehicles)
c. A E v AR E 2. LA 2K »5 (Intelligent, Sensor-Based Infrastructure)
O EHAIFT 2 2B RB2)
a. R Ex> i "ﬁ 2 ¥ # 4 PRF% 27 3% 78 (User-Focused Mobility Services and
Choices)
b. 37 & {7(Urban Analytics)
¥ f 18 ¢ 4 i (Urban Delivery and Logistics)
d. Wk & ¥ H5% 2 i PP (Strategic Business Models & Partnering)
e. FETE -FRITF 1t 12 T # 2 (Smart Grid, Roadway Electrification, &
EVs)
f. 7 X % 227 (Connected, Involved Citizens)
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2E Tﬁ_ﬁ? £ & (Architecture and Standards)

s

Resilient ICT)
c. FEitz2 3 @& * (SmartLand Use)

EETE NS N E e TR

3t (Low-Cost, Efficient, Secure, &

Technology Elements (Highest Priority)

Vision Element #1
Urban Automation

)

v e
I

@

Vision Element #2
Connected Vehicles

Vision Element #3
Intelligent, Sensor-
I Based Infrastructure

Innovative Approaches to Urban Transportation Elements (High Priority)

D@ Vision Element #4 | || 1¥1 Vision Element #5
User-Focused Mobility o Urban Analytics

| Services and Choices |

Vision Element #6

d! Urban Deliveryand

N _N\ Vision Element #7 ﬁ

. . 2
~ Strategic Business re-charging

)

Vision Element #8
Smart Grid, Roadway
Electrification, & EVs

| Logistics
Da Vision Element #9
Connected, Involved

I Citizens

Smart City Elements (Priority)

| Models & Partnering |
L T Vision Element #10
Architectureand

| Standards |

Vision Element #11
Low-Cost, Efficient,
Secure, & Resilient ICT |

o
b

Vision Element #12
Smart Land Use
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SEH ¥ E (Aol 2.2.13 #17)

W HA p 1 (Automation) ~ B 3= 4% (Open Data) ~

Things) ~ #% % & ¥ (Machine Learning)

# 73 % (Connected Vehicles) ~

e B ’é’i’&\ ’}%?Iﬁﬁfe"* L FEEs A E RIAT o
4

¥~ B 4 (Internet of
FORF

# 4 (MOD, Mobility on Demand) % 7 fe i/ m 3t AP E S 7 > ik s i3 %l
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()FFd B RF Bt G BT 2 PR
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Automation Benefits

* Order of magnitude

safety improvements
Open Data S

» Reduced congestion

* Reduced emissions and
Internet of Things g ; A use of fossil fuels
N * Improved access to jobs

Machine Learning = ety : and services
* Reduced transportation
costs for gov’'t and users

Connected Vehicles Smart Cities « Improved accessibility

and mobility through

Mobility on Demand Mobility on Demand

(MOD)

=
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local officials, INDIANA MICHIGAN
companies, academics and non L1 Indianapolls Detroit e
» | OREGON | Port Huron/Marysville 7
profits joined our webinars MINNESOTA | k! Albany/Schenectady, ngs
- 5 1 Bu
Minnaspolis/st. Peud W 1oWA PENNSYLVANIA Yonkers/New Ro
80 0 Dex Moines OHIO Rochester
1 NEBRASKA Akeon
WISCONSIN
people participated Lincoln J joem Cantan MASSACHUSETTS
: : | cvel, ston
in our Smart City Forum T ] Bosto
CONNECTICUT
New Haven
[ "RHODE ISLAND | | NEW JERSEY
companies have = Providencs Jersey City
expressed interest in partnering Newark
| MARYLAND
[ WASHINGTON, DC Baltimore
NORTH CAROLINA VIRGINIA
licat Charlotte Richmond
il COLORADO Greensboro Newport News
received for the Smart City T Raloigh Norfolk
Challenge > ”::" MEXIco | SOUTH CAROLINA | |_¥irinia Beach
ARIZONA - Greenville
Scottsdale TEXAS KEITIL‘IE:V
Tucson GEORGIA
Lubbock " FLOKDR Atlanta
OKLAHOMA ol
Smart City Oklahoma City MISSOURI lacksonville Eci:‘:.:::
Challenge Finalists announced in Tulsa TENNESSEE Miam
March at SXSW [ _Stlous ! | cratancog (p)r\an:“v ‘
g [ Louisiana Memghis kb
Baton Rouge Nashville Tallahassee
ew Orleans Tampa
Shreveport
#DOTSmartCity
Smart City
= www.transportation.gov/smartcit U.s. Department of Transportation
Challenge Winner announced in June
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LEGEND

o DJMMEIEEE!T\'M&A ~—-—— Denver City Limits

ADAMS COUNTY '3

= Busiest Bus Routes

----- RTD Rail Network
B RTD Rail Stations

Interragional Fiber Network
(Tighter circle represents
dense fiber gptic system)

,,,,,,,,, & == Fiber Connection

DENVER SMART CITY COMPONENTS
e T
Alrporc Hotspots
'.':. A 2- Transportation
e Electrification
3- Intelligent
ﬂ‘ Vehicles

ENTERPRISE DATA MANAGEMENT (EDMD) PLATFORM

® The three components will leverage the Ci efforts to improve safaty,
mobility, and addresses climate changa.

= Denver’s Smart City Program will be built upon an EDM Platform supported by
Denver's 378-mile fiber network that advances the ability to utilize its new and
existing data resources efficiently.

= By linking users with multiple transportation options, helping clean the city’s air
through EVs, and paving the way for an intelligent vehicle future, Denver will
ultimately connact more with less.
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BEE AR SRR X AR pRANE TR fEFRFRL
(Enterprise Data Management Platform, EDM)>» % & 7 FF R 4 & ¥ (Mobility
on Demand Enterprise, MODE) - J % # 1 (Transportation Electrification) ~ 12 % 4

2 fm(Intelligent Vehicles) ¥ = ~ ‘e it » 4% G (FEH B 5oah ~ 11 2 i3 AR
mﬁﬁﬁoisigkgﬁﬁﬁww:

N

FEFHEIAERS Po o Fla F MR I FE: EFRERT 5
MR Z A A BT S WA HRED DRG YETR 2 P

FARATRIPRASZ A o 2 THLFRE TR AR E iRl et 2§
#%iﬁf}g:r"_oﬁp‘il—g g,J-ﬁ-]é.,’,—}#E'é;P IQ 'ﬁ%\?@_\,ﬁ}_’%‘_?;}i’]’ﬁi
POR AN 5k AL N 4L 2 i (Silo Effect) 0 A BFE A Z B L1 0E £
Boid o UROT LB R JEE RS I TR o e RETHAA

FER T KRBT ARG CETRE R LT B s H e

f f

B ER o
T o RAcR 2.2.14 77 0 £ B35 ¢ 35 % fE(Framework) ~ AL 4 % (Data
Sharing) ~ 4 47 5| & (Analytics Engine) ~ 4r & F 42 2 W(Value Added Data

Product) % » 78 o

__________________ - STEP 4 o b [
: VALUE ADDED ;

Data Products for Analytics
Third Party Vendors Server Layer Details
Rules Engine

SMARTCITY
CLOUD OpenCoLorADo v

i i O EMERGENCY
‘ PR A d RESPONDERS
DATA MART S I B

A ' i |

STEP I: oA A A Pl o i :
oo P P : : DENVER TRAFFIC
FRAMEWORK : I S S B S N _] MANAGEMENT

Governance .. S — CENTER (TMIC)

=

Police, Fire, EMS

=l :
E' g

Formats

Content . a

#

(example)
Denver's three Smart !
City Components | The EDM Platform will empower the three
------------------ A--meommeoomeeeooomooool components and provide transformative

analytics for City operations.

FA AR [14] -
B 22.14 > AFEms §EFTHEET 2 (EDMEER
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ﬁ%i%&%aiﬁ*ﬁs’ﬂﬁﬂﬁ7ﬁ¢i%§4ﬁﬁﬁﬁﬁ’éiﬁ
RS AF L mRE M oo Fhd AEIFL S AR FL
EPRFE ~ 11 Z 9};;_- X HFRIEIRTS 0 Fe PR LB R R R 0 SRR T
TR FUA R B R AT, -

B 06 @ 35860 4 3E 90 JRI fedp « (Mobility Options at Your Fingertips) ~ 3
FF Bt tp# 4 & % 2 (MODE Cloud) ~ #fd F 3R+ a sz § i 6 4

(Improving Mobility with Information Services) ~ {:ﬁ b Bode— w0 /S - g R
F RN IRFEA s L #8865 4 (Improving Mobility with FMLM Services)~ « #.:& ﬁig?l
i & BBt 3¢ (Transit Priority Corridors) % 7

He oo hgHsds 4 PRI fdp % (Mobility Options at Your Fingertips)2 5
% o #-27 Xerox % Panasonic 5 B > BiE L FWE 4 PRIEH B B4P B
o FMT R M2 g o 3E R 4258 (apps) ¥ T # % 4+ (kiosks) 0 1E_i2
TRF BB S FES LB i 7 24 % > Xerox Go Denver * # Jig # 42
FAr ) 2.2.15 #ro7 e

No 3M = 0819 10} Ho 3M T 09:24 alby Mo 5 T 08:33 TIE>

< Done My Transport Preferences — Gty Hall = ,L 8 m::wawm‘ A B
H Public transport L ) @ Unhvworsity of Colorado Boulder 103311338 (11 18m) e —
= . (J'-m 'a'—;;...
E Taxi L e 3 m
10
7\ Fitways [ ) o
Wk i [ Wkt
4min: f
b oo [ 451 _
] Union Station Gatz BE
B oriw [ )
= . 1048 10:46: Take FF1
e Zipcar [ 10:35-11:88 (1h 221 o ’ T
&2 Motorbilk ) e o
&5 Motarbike IR - > =
:

40mins

Xerox Go Denver mobile app provides mobility options at users’ fingertips.
TR KR [14] -

B 2.2.15 > ¥ E 3 Go Denver & #& * 47.5¢
¥ FRURAE A o 8 F 4 (Improving Mobility with Information Services)
S 0§ AF S84 f % (MODE)¥at -5 B A58 (8 4 g
ARG AE k0§ oeql? Colfax i US36 2k~ 112 125
S-S TR A I mﬁgj SERZCh s g RE R GRS R KR EE R B FA
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S G AF B84 £ %2 (MODE Cloud)2 3% - 4 £ FALE 2 1544 2
FRER - EFEIREGUERME CAFHE S TR 2T R
& ¥ F g =T Z (Enterprise Data Management, EDM)2_ % fé = K& » ¥ A &

FRF RN EE 4§ EMODE) s M2 G AH KRG E LR R > IR

B AL R (P ~EEES -

&Lﬁi%’%’é Bdr - v /h s - @ 2 RE BRI T L B H 4 (Improving
Mobility with FMLM (First Mile/Last Mile) Services)Z. *LF’ % > ® gC(the City of
Centennial) A e E L B ¢ (Denver Metro Chamber of Commerce) Y
3 B %]t&ﬁ(Regwnal Transportation District){ 4 & 1% > £ 3% & 55

£ Call-n-Ride RTD * #.i& ﬁ"l ¥ v PR F%(on-call transit)£ %Pﬂjﬁ(rlde-sharmg
servive) » 22 = 2 B E Y o X ) 13 AT R TR 2 dd - B /E (S - o8
(FMLM)# fiid g > 138~ R@ @R 5 2 " 0008 R ARR © oo

dORSERS - FEVEAEEY SO IE B R T FH RS EFA
I3 %PMAF RTD & 5o ik & sp B b2 & ??'\3’35’3?@?] v¥ v £ 3k PR 73 (on-call ride

sharing services) °

Gt~ BE ﬂih] i L R if (Transit Priority Corridors)2 ;% » #-3k 4 >tz L East
Colfax = i 2 = Hi&F é:rg,] EE SR - iF PR 2 B 318 5 (Bus Rapid Transit,
BRT) i i¢ * & 3¢ MODE %}‘3} 5 (kiosks)¥2 86+ 4 ¢ 4 zh(hubs)m 4 % T pF
FMLM it 55 ~ Az 0] ~ 02 3 i Ap Bl F30 0 b Pt — 396 0 i A7 R
AAHZGT IR DD BRI H 2 L RGE @‘J & 2L 528 (Transit Signal Priority,
TSP) o i & Fl4eF 2.2.16 “57 o

2 =
o [= Bt = 4
ﬁ DowNTOWN & ETH CIVPARK = o ANSCHUTZ
L\, DENVER .= I7TH = JOHNSON AND WALES MEDICAL CAMPUS
COLFAX = UNIVERSITY N
@ jﬂlﬁ NATIONAL JEWISH HEALTH = g = W
alH = = = '

East Colfax will serve as a prototype for urban BRT and mobility options throughout the City.
FA kR [14]
Bl 2.2.16 % W* # 4 &= 3 Transit Priority Corridors (East Colfax)# ]

—

(3):F ﬁia?] % # it (Transportation Electrification)
llb”»gifi%’ﬁ*’?r 'f -ﬁ 4 5 R T ’Sﬁ_@sb/};ﬂ/z%m ;,:J@f’h{ﬁi,“\
(decarbonization)* # 4 7 & & Hjivar T TR 0 fE2AMAE2 £ 2REE %ﬁ d £
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FEERNE AT R R AHRG S PERRT S AR ET R
L MRTHI D W SR BT F CRET AN AARE
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2 gt e BRI IEH LT E D LARG R AT B HTES R
S SR Y 47?7'“7? - % 4 (Smartgrid) 22 i & = (Microgrid) % = 38 -

Wireless is one of several charging options Denver is
exploring. Image courtesy of Josh Bauer, NREL.
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(4)#r & 2 fm(Intelligent Vehicles)
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Vehicles)¥ éﬁﬁ jm(Automated Vehicles)z E i B4 o F]pt > 2 @3 o A
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TR H5 ¢ daE 2 8 e A fo f 8 s 880 4 (Mobility on Demand)
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Warning) ~ #i# % % 1 % ¥ 7 (Reduced Speed/Work Zone Warning) ~ % % %
¥ 5 ¥ 57 (Spot Weather Impact Warning) % ; ¥ ¢b » 2 @ 3 grjs ;;z_fl@q:, 1-25
SO E AR P B (LW i Ry gk o 2 AR D B R PRIZH
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% 2.2-15SAE J2945 % 7|tk # < i*

i BE i #
J2945 J2945 - Dedicated Short Range Communication Work In Process

(DSRC) Common Performance Requirements

J2945/1 - | On-Board System Requirements for V2V Safety | 201603 1 4x

Communications
J2945/2 DSRC Requirements for V2V Safety Awareness | Work In Process
J2945/6 Performance Requirements for Cooperative Work In Process
Adaptive Cruise Control and Platooning
J2945/9 Performance Requirements for Safety Work In Process

Communications to Vulnerable Road Users

J2945/10 | Recommended Practices for MAP/SPaT Message | Work In Process
Development

J2945/11 Recommended Practices for Signal Preemption Work In Process
Message Development
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Application ECU

Safety
Application ECU

Driver-Vehicle Interface (DVI)

river-Vehicle Interface (DVI)

Infrastructure Side

Security Credential Management System (SCMS)
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it (Ecterior Light) °
# 2.2-16 SAE J2735 VehicleEventFlags f§ /i
x 2 "é;ﬁé_ G e N

Hazard Lights B R E T F R

Stop Line Violation B R IRITI T A g AZAR R L SR

ABS i B | ABS fad

Traction Control P F] PR E Ak Sufc s (100ms )

Stability Control P F] E’ £ 38 2k Bufx# (100ms p)

Hazardous Materials 8 EFERGP S

Hard Braking BRI T < 3 0.4g PR aE

Lights Changed R EEER T s

Wipers Changed BORIDIA fy P A R g e

Flat tire B gm0 R TR

Disabled Vehicle B 4w 0 R T el

Air Bag Deployment I -ExrF R
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% 2.2-17 SAE J2735 BSM #p B 4§ =% i1 7 &

s 3T S L I
vPosDetRate B AT 10 Hertz
vTimeAccuracy & BLPE R M R R 14 DE DSecond
vDataRate BSM i¢ * 2_ i fi5id 6 Mbps
vBSMRateTolerance BSM # 4 #f F Hr B 10 = 4
vMaxPosAge BSM F #deg sy 7 150 = §)
vPosAccuracy KT8 A 1.5 2 & DE Latitude
DE Longitude
vElevAccuracy B RMHFER 3 o) DE_Elevation
vSpeedAccuracy @R MHARAE =3 A4 DE Speed
vHeadAccuracyA PEiE <345 B pF |2 B DE Heading
Heading #% 7z &
vHeadAccuracyB PrRig T RN 45 o |3 R DE Heading
B p# e Heading # #x B
vHeadLatchThresh Heading 4 €& & PFig 4 o 2 DE Heading
vHeadUnlatchThresh Heading f#4f i& & PR 5 o 2 DE Heading
vStWhAnAccuracy e b RFRAE 5Rp DE_SteeringWheelAngle
vAccelAccuracy KT 4eig B EE R 0.3 = % /§-L =+ | DE_Acceleration(Lateral)
vVertAccelAccuracy -3 heif RFRRAE L ar/fEs DE_Acceleration(Vertical)
vYawRateAccuracy B Lt ERFERRE 0.5 B/#) DE YawRate
vSizeAccuracy BimE AR 02 =& DE_VehicleWidth
vEventDetectLatency 0 p At 2 250 £ F) DE VehicleEventFlags
vMinPHistDistance Bl R BRIEE R 200 = & DF PathHistory
vMaxPHistDistance B BREER 210 = & DF_PathHistory
vPathPerpendicularDist | fr & §& /5 g2 9 it jid | 1 o7 DF_PathHistory
MR
vMinCurveRadius Beo] 3w g L 100 = = DF PathPrediction
vMaxCurveRadius B~ g L gs 2500 = & DF_PathPrediction
vPPredRadiusError FLIS IR R E R A 2% DF PathPrediction
vCertChangelnterval B I PR R 504
Bofs o 4R 2 BIE A 22-18BSM L i L B E 2 M
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% 2.2-18 BSM #§ ©

)]

e
V2V Safety Message BSM Contents (see J2735

—
FCW, BSWI/LCW, IMA

R HEM

4

/J

Stopped, LTA

EEBL, CLW, IMA Moving

DE_DSecond
DE_Latitude
DE_Longitude
DE_Elevation
DF_PositionalAccuracy
DE_Heading

Relative Road
Level
Positioning

Required for:

+ Relative Road Level Target
Classification

e Threat Assessment

» Threat Assessment
Confidence and System
Robustness

Relative Lane
Level
Positioning

Required for:

+ Relative Lane Level Target
Classification

» Threat Assessment

+ Threat Assessment
Confidence and System
Robustness

DE_VehicleWidth
DF_PathHistory
DF_PathPrediction

Required for:

« Relative Lane Level Target
Classification

Required for:

« Relative Road Level Target
Classification

DE_Speed
DE_TransmissionState
DE_Acceleration (Longitudinal)
DF_BrakeSystemStatus
DE_ExteriorLights
DE_VehicleLength

Required for:
» Threat Assessment

« Threat Assessment
Confidence and System
Robustness

Required for:
* Threat Assessment

+ Threat Assessment
Confidence and System
Robustness

DE_SteeringWheelAngle
DE_Acceleration (Lateral)
DE_Acceleration (Vertical)
DE_YawRate

Required for:

+ Threat Assessment
Confidence and System
Robustness

Required for:

* Threat Assessment
Confidence and System
Robustness

DE_VehicleEventFlags

Required for (EEBL and CLW
only):

= Hard-Braking Event
Notification

» Control-Loss Event

Notification
2. R ARG R
i R T SRR g A B PR KRR R 5T RS
2 i g AR o
3. % rEP g R
T2 2R g7 gz,,] g 4 2 & %% 5 & IEEE 1609.2 p 2 EDCSA ;% & ;2 %
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Vehicle Safety Act & Highway Safety Act #%iE &
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PRAEATH PEHEREE

# 2.3-2CVPD 2+ % 2. BSM 5%

wnr fousmes —lomcan

MSGLNT MsgCount within a stream

[ Trporary 1D
=%, .- 4 Dsecond (0-60999 ms)

LAT Latitude
{-90 to +90 in 1/10 microdegree units)

LONG Longitude
{-180 to +180 in 1/10 microdegree units)

ELEV Elevation
(-409.5 to 6143.9 meters in 10cm increments)
Positional Accuracy
(semi-minor and semi-major at 0.05m units)

SPEED TransmissionAndSpeed
Speed meters per second in 0.02 m/s units
Transmission State (DE_TransmissionState)
Neutral
Park
Forward
Reverse
Reserved (-3 states)
Unavailable

HEADING Heading
{(WSG-84 north reference at 0.0125 degree units)

E Steering Wheel Angle
(-189 to +189 degrees in 1.5 degree units)
[lew= B3 AccelerationSetdWay
(long, lat, vert, yaw rate, per SAE-J670)

BRAKES BrakeSystemStatus
wheelBrakes
wheelBrakesUnavailable
spareBit

traction control state
antilock brake status
stability control status
brake boost applied
auxiliary brake status

VehicleSize — 1cm units
VehiclewWidth
VehicleLength (front to rear bumper)

FH kR 1 [16]

BSM #i¢ ¥ &é& 5 A
T rBEANLRER A AR

)

Lo

4

2
0-12 bits
13-15 bits

4 bits
1 bits
1 bits
2 bits
2 bits
2 bits
2 bits
2 bits

10 bits
14 bits
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destination_stop_name_zh
fare_buffer_zone_description_en
fare_buffer_zone_description_zh
headsign
provider_id
route_id
route_roap_image_wrl
Toute_name_gn
route_name_zh
shape_id
ticket_price_description_en
ticket_price_description_zh
update_tirme
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update_time 5 souzce_id update_time
wd_id source_id travel_time url
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speed P 9 LEVEL oad_section
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update_tite source_id bowr_value start_location_point
ver_dir slatus sonres_id update_time
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road_way route_id
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source_id +~ gentry_from speed_limit
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i  webicle_type update_tire |
wd_type speed
vET_toam weobane . ——

ok E
%3 OBU H TR EL3t B 3 Bosd
o

g N

88

&

FRER > ik

e

24 4

T

2 _cms _valuwe
P

cms_id

status
uapdate_time

c2c_cms_info
i

enﬂ:bmnn_pom
location_path

update_time

SR g



v2x_obu_speed_segment ¥2x_road_level_stdander | | wix_mad_lm_avg_speed v21_speed_segment

w_id wu_id 22 woute_id segrent_id 7 segment_id
© huid O dbu_id 7 level_pame 4 recomd_time dir
e lat top_vahe avg_speed il
msgent lon low_value | update_time xl
temporary_ud lom. speed prb_time level_machine_vahue vl
secmark spesd | heacing level _mschine valus vohuge 2
at heading uplosd_time type | y2
lon recelve_time receTve_time TEme
lev segroent_id ( length
:wwy — e type i v2x_road_Sm_avg_speed e
spesd O date_str |47 segment_id updste_time
heading O bour |57 recard_time the_geom
anghe | g spesd coordinates
accelsst £ updm_tinf azimoth
:,':,f | pha_realtime by _frequency pix_bus_speed_segeent ptx_toute_uid | | Vel R, Voo gf M
length '?phle_mmh +~ plate_numb o~ route_uid ) ccrv:id
wehicleident_name azimuth o gps _time 1y
wehicleident_vin bus_status update_time
wehicleicdent_ownercods direction azimuath
wvebdcleident_vebdcletype duty_status bus_status
fullpositiomector_ubctime  time direchion
safetyext_eventllags roessage_(ype duty_status
safetyext_pathhistory_iterocnt operator_id message_type
safietywxt_pathhistory_pathhistorypointsets ‘position_lat operator_id
safetyext_pathprediction_radinsofiune position_lon position_lat
safetyext_pathprediction_confidence route_id position_lon
£ upload_time route_name_en Toute_id
recenve_time route_name_zh route_name_en
route_usd moute_name_zh
speed Toute_uid
sr_rec_time segment_
s1e_update_time speed
trans_time s7c_tec_time
updste_tire swc_update_time
frans_time
type
3 o2l Y %
B 3.2.10 & 5 3+ & B 55 (]
w2x_obu_historydata ( vax_obu_newest  v2x_traveltime_segment ¥2x_traveltime_segment_range
rsu_id +~ rsu_id o~ segment_id o wd_id
obu_id o~ obu_id < dir poil
msgid ' upload_time dirl poi2
msgent lat name poi3
temporary_id lon length poid
secmark speed rsu_id segment_id
lat heading update_time azimuth
lon recenve_tirme the_geom the_geom
elev - £ coordinates the_polygon
accuracy azimuth top_value
speed wd_up down_value
heading wd_down
angle
accelset
width | v2x_obu_traveltime_segment v2x_obu_traveltime_range w2x_road_lm_travel_time
length o segment_id o~ rsu_id o~ segraent_id
wehicleident_name ) obu_id <~ obu_d .~ record_time
wehicleident_vin .~ record_time .~ upload_time traveltime
vehicleident_ownercode vd_up .~ receive_time © update_time
vehicleident_vehicletype wd_up_entertime heading volurae
fullpositiomvector_utctime wid_up_leavetime lat .| L
safetyext_eventflags wd_down lon
safetyext_pathhistory_iteracnt wd_down_entertime < wd_ad (" —
safetyext pathhistory_pathhistorypointsets vd_down_leavetime segment_id 2 soad 2o ol ey
safetyext_pathprediction_radiusofeurve travellime - ) ' segment_id
safetyext_pathprediction_confidence update_tire .~ record_time
0 upload_tire | traveltime
recelve_tire © update_time
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v2x_rsu_registration ax_rsu_subscribe w2x_road top_accident w2x_road sccident_type ax_seguent_publish_event vax_speed_segment v2x_weather_orgn_data

o su_id o msu_id i sid ~ accident_type i 5 segrant_id o~ cpid
.~ update_time .~ route_id link_id .~ accident_reason segment_id dir .~ stid
transation_id o update_time msg update_time dir] city
location_lat service_type data_start_time speed =l city_sn
location_lng trareation_id data_end_time traveltime ¥l h_10d
host_name update_time incident 2 h_fl0
moad_type 2 h_fi0t
T h_fx
length h_fxt
wlx_rsu_report wix_rsu_rsa_report wix_rsu_spat_report w2x_rsu_tim wix_rsu_other_report 1o ot
o~ ma_id o~ wu_id o rsu_id o~ mu_id o~ mu_id update_time Toarnd
o~ update_time o update_time o~ update_tire o~ update_time o~ update_time the_geom lat
rsu_status trarsation_id transation_id trareation id transation_id coordinates lon
rsu_dsre T8 spat tim payload azimuth pres
0_cpu type Tain
transation_id cs_id stnm
ip ety _id termp
port £ time_elev
town
town_sn
. update_time
vax_rsu_service_record s
o~ mu_ad wdsd
.~ update_time
subscribe_type
cenler_rsu_msg
su_report
type
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322 B2 B U E T @ PR ERG

AFT T Y %459 GHz 2 WAVE/DSRC £ 49 B 30 & 108 > 5142 % 3 22k # ¥
%27 2 B Safety Pilot - % 2 £ 2 5307 » 327 F H4cW 3219 27§ # 8 i &
24 5% RSU/OBU ;%;LFII‘%RSU/OBU IWCU » ¥ f’P LAY R A kP AEE AT
Rk iRl A R RMAERERAFRE LI FITERME ) AL R * Cohda
Wireless F k3t KBTI R FITF % o

The U.S. Department of Transportation, Intelligent Transportation Systems Joint
Program Office Selects Firms to Provide Roadside Equipment for the Connected
Vehicle Safety Pilot Model Deployment and other Test Bed Installations

The following firms passed the U.S. DOT  acceptance criteria for placement on the research qualified products list
(rQPL)

+ Arada Systems

+ Cohda Wireless/Cisco Systems

+ Kapsch TrafficCom, Inc.

* Savari Networks

+ Industrial Technology Research Institute.

Product testing for the RSEs was conducted from February 20 through March 2, 2012, In addition to other factors such
as cost and timing, devices were evaluated based on the following standards.

The selection of firms is still ongoing, and others will likely be added to the list. Only thase firms listed on the rQPL will
be considered as suppliers for the model deployment

The model deployment will test connected vehicle technology in a real-world, multimodal operating environment over
the course of a year. The data will ultimately help the National Highway Traffic Safety Administration make a decision in
2013 on the future of the technology

Disclaimer of Endorsement: Reference made here to any specific commercial products, process or service by Yrade
name, irer, or otherwise, does not orimply its er

favoring by the United States Govemment, The views and opinions of authors expressed herein do not necessanly state
or reflect those of the United States Government, and shall not be used for advertising or product endorsement
purposes.

% 3.2.19 % K Safety Pilot 3+ % rQPL & 537 jj ¥

IEHP ARPDBEIERRE D PRE T ARG E KT AR KA
¢ 7 1 = RSU/OBU IWCU 17 2 Cohda Wireless RSU/OBU » 12 T &-%+ 55 p| 3k # 3
oA R E 3O SR PIRE] D e

1.2 # = IWCU RSU/OBU

1 iE S axﬁﬁgig“i—é oo~ J;q]%@\é’ri\. WP A Fprz BT ot
g2 1 e g Uil 7 e i (ITRT WAVE/DSRC Communications Unit, IWCU) » #+ £
IEEE 802. 11p/1609 SAE J2735 > 2 2 ETSI TC-ITS & W% &% » 5 & &4 E3]F
CEEUES T S ru;g«l AR d e B ORCE ) AT I % 520 TWCU 4
A RA SRR - BAT EE Ll e 2 (OBU) ¥ - AT ER
PR iER é‘i’lﬁfé.fﬁl']’:‘;{%(RSU)° HrFEEHEY T LI AREF 9 IWCURSU
2 OBU % #

2.Cohda Wireless RSU/OBU

Cohda Wireless 2 A7 £ A|:& 65 & JL(ITS)® FH vk & BT > & &= ot 2
A k(R DI K)o Cohda A 54 & £ 4% [EEE 802.11p/1609 ~ &3
ETSITC-ITS #2 SAE J2735 & "% % > ¢ 7 % 243040 » B or @ g ehh 2 V2X
EATHEMKS 597 A2 WEAL & 57 B3 L fu i (OBU)frT %
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WTEL B R A R % (RSU) o AFTF 45 % ¢ Cohda 3% % 5 MKS > B 3.2.20

MKS5 b g2 4 5o 2 £ 329 AP ’ﬁ P1609 #p BE ~GPS~CAN Bus~SAE J2735~
Audio ~ Video ~ Ethernet ~ USB 17 2 Filesystem % » MK5 p =57 GNSS fic % 7 U-Blox
NEO-M8N » H £ #3x & 23 69 RTCM it 4, 1 2 Bl o

s [ T EAA P TSTS =
2, L]

CohdaWwireless"

7 4% &R © https://support.cohdawireless.com/hc/en-us
& 3.2.20 CohdaWireless MK5

B 3.2.21 pf"biﬁ]?’iﬁi-}i ii }m]“%i‘iﬁ'ﬁ"r ,&gl l/{ﬂ]xfof\f' Cohda
Wireless #74 & eh8 §UX & HRPIREA ¢ F (Tt Vo L 24 BARE L

R/ ERMER (SAE J2735) Hote 4 1 49 25 P
| E | IEEE 1609.3/WAVE TCP/IP
; ; Short Message
2| Z | Protocol IPv6
(3] (5]
2| 2
e | = LLC (IEEE 802.2)
<
Multi-Channel operation (WAVE/IEEE 1609.4)
IEEE 802.11p

B 3.221 %02 jwm sl iR

Bl 3.2.22 % Cohda Wireless six 48 fi- e 3a dp 7 & B ARk TR * &
"ﬁ% T & F RAR% > Cohda Wireless » » X EF AR 2 fpm U R8> @
% ETSI i IEEE 1609.2 % > a bt = & - I p5i§ i 4 5u¥ #7318 7 e gpsd # 5
AR Kk BB 4238 3B~ GPS 4P B F 3 o B 3.2.23 ¢ 1ib1609Net om B A
£ 3 fr4] WAVE JRi30 4 & » ¢ 7 IEEE1609.4 Radio access FRF+fr 1609.3
e WSMP~WME 'g ;libl609Fac & B R 5 £ 3% BSM frd & 2 4 erficie
¥ ¥ th1ibSAEJ2735 i 43 2 ASN.1 DER % %245 J2735 21 &,
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Standard IP-
EU ITS Applications based US ITS Applications
Applications

S Generic TCP,
ETSI Facilities Layer P / IEEE1609 Facilities Layer

Services

IEEE gpsd

ETSI TCP / UDP 1609.2
Security ETSI Network Layer o IEEE1609 Network Layer

Security chronyd

l Cohda LLC |

@] 3.2.22 Cohda Wireless #ic %4 # e 3t fn 7+ %, B
P1609-SYN

ffasnic | IbSAEJ2735 (DER enc & dec) @

8] 3.2.23 Cohda Wireless #x 48 $ic e 3a &p ¢ 27 IEEE 1609 4p B &7 B

Socket
CAN

lib1609Fac
P1609-RX

F)4p B AR A D] T AR € EHB3F AR A > £ 322 518
222 Cohda Wireless e9m3k # #74 E & T Rl IR A 5|4 > U ZE AFE Y
3 iR B R A 4T 1 SAE J2735-2009 -~ IEEE 1609.2-2013 -~
IEEE1609.3-2012 ~ IEEE1609.4-2016 -

# 3.2-2IWCU ¥ Coheda MKS & #4p B #5251 £
SAE J2735 IEEE 1609.2 |EEE 1609.3 IEEE 1609.4
A 2009 2016 2013 2016 2012 2016 2010 2016

ITRIWCU ® ® ® ® ® ® ® ®
Cohda Wireless MKS ® O ® ® ® O ® ®
KEt=HA ® @ ® ®
®: XiE i A 1609.2-201689SCMSHREL M F B - MIEH
O : BNfEZE(FEET2016/8) RETERIRESCMSIREIA71609.2-2013pF 7

BB R (TP 0 SR A Rk PR RIRIE B (B RIK K ) 0 & EJRAR R B (2
PRE)PE S RF T 4oW] 3224 971 c HREBERRE AP AR £
IEEE1609.3WME :ip #r& 3% 2 PRI > 2418 WME § & 3 (178 4 £ i
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B 3.2.24 #rRds 238 (FpF B R

1 Ak IWCU £ 4% http ~ telnet 12 % ssh & # LR * PRI > B85HA ¥ it
# L SAERTISHEE i L5t o A g w2 F %P © k95 SAE J2735
1 BSM (Basic Safety Message)¥? TIM (Traveler Information Message)/RSA (Road
Side Alert)3t L = & 3 A BA L PIEFHE > den 2 RUFEFTN -~ 2 ETREE
R e Nl - R F ﬂ#%@@ﬂ\?%&ﬁﬁﬂﬁ’jfﬂﬁﬁﬁommé
W pF T F BI3E RSU (2 # e RSU IWCU)#T R 462 5 385 40§ #ic 7 3L (SPaT) 2
B 7 7 (MAP) -

Cohda Wireless 1.2 i\ BERRIRE A TRET - ET Y a§5é
%18 MKx SDK kB2 V2X 4p e * #2;8 ' MKx SDK ¥ - 7 & Tz @ 3 iF %;\
* 7 Linux 58 A g Bg MKS i * 4250 eh s #% 4% % (Virtual Machine; VM) s e
B 3225477  mEB B GRBFRERLE T RER 2P R F 5T
Pl e 3Tk A S 2016 # 5 % eiRelease 13.2 » SDK » #% - — -7 % % e
b+ kBT %4 APIe b b pt SDK R & 7 #75 & & 255 (+ % #ici source code
LIRS AR bin#H T T ANEE A enE o Cohda V2X #AEE B A SNt
A2 o @ 70 V2V ap R 1 2 V21 4p B e+ 5 4o B 3.2.26 #7157 o
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5 MKx-SDK-Rel13.2 - Vivware Workstation 12 Player (Non-commercial use only)

Playe

>

Ecl lvpse

Cohdaere]ess

?‘ #L %k ¢ https://support.cohdawireless.com/hc/en-us
B8] 3.2.25 Cohda Wireless MKx SDK VM

Vehicle-to-Infrastructure broadband connectivity Robust Vehicle-to-Vehicle connectivity supporting
supporting safety and mobility applications. safety applications

* Curve Speed Warning * Forward Collision Warning

* Red Light Violation Warning * Intersection Collision Warning

» Security Certificate Updates * Emergency Electronic Brake Light
* Traffic Probe Snapshot * Do Mot Pass Warning

» Traveler Information Messages * Intersection Movement Assist

L %R ¢ http://cohdawireless.com/ConnectedCars/Connected Vehicles.aspx
) 3.2.26 Cohda Wireless V2X #p B J& * #83%

AEE g v Pt F B e 7 ITRI &2 Cohda Wireless 3% # = s (59 % > 8
e gRmamE T FRFEEET Bf%ﬁx BT (11 = 55 f1* SAE
J2T35 RSAAH BRI~ H > 2l FEFTA - B X 0% g }.;"—3%‘—‘[—( =
3 41* SAE J2735 TIM 3 4 4% PR A%) ~ TP BLIAPS 38 b * 27 (7 X PR & 7 (14

75 1 * SAE J2735 SPAT&MAP 3t 2 L3k BEIRFR) L E AFE Ey —‘—F‘Tig E=ER: R $E v_ﬁ‘(ﬂf
* SAE J2735 TIM 3t 4 # & PRF%) - j£_Cohda Wireless 7 SDK ¥ » 2% {3 & 45 # RSU

22 OBU @ 2. APl T &&= a2t 4p b 22 APL & 7|4 ¥/ 2. B % Bl4e 3.2.27 @
22 3228 Bl#ToT o
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RSU transmitted Msg (SAE_J2735) RSU transmitted Msg (SAE_J2735)
Msg Handler
| Encoded_item(struct j2735 Msg);

= |
| Rsa S TV map B spat X

Msg Handler

J2735_MSGDEREnNcode(struct j2735 Msg);

Wme_user_service(WME_ADD,user_info); 1609.3
Sendto(encodedbuf); '
P1609_SendWsm(Dot3WSMPHdr pWSM_info);
U
~—m> Broadcast C—>
~——— ~ -~ DBroadcast
_—
ITRITWCU Cohda MK5

Bl 3.2.27 RSU =4t 2. APL ¢ & Bl

OBU received Msg (SAE_J2735) OBU received Msg (SAE_J2735)
Msg Handler Msg Handler & Msg Decode
| Parser_MsgID_func(d‘ecoded recv_msg); | J2735_MsgExtract(decoded recv_msg, msglD);

Msg Decode | Keep Warning Msg |
| Decoded_item(decoded recv_msg); |

Distance Calculation

[ Keep Warning Msg ‘ | Distance_func(latitude1,longitude1,latitude2,longitude2); |
Distanceg[culation If close enough to event area : Warning!
[ Warning at Ul

| Distance_func(latitude1,longitude1,latitude2,longitude2);

If close enough to event area : Warning!

[ Warning at Ul |

ITRI IWCU Cohda MK5

Bl 3.2.28 OBU # /s 2. APl 7 & Bl

OBU #4cf| RSU B #RIF T2 5 0 § #An b 87 & T Lies™ &
(Keep Warning Message) > ¥ 1395 7 Ip PRI 7 T & 2. ¥ 2 # [F](Warning Area) ;ﬁ’%;
RENBHETAFTAZEF S BRRL T BE RNPHBLFFHE AT R
BBl4r 3.2.29 B #71 ©
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OBU received Msa (SAE_J2735)

Receive the SAE_J2735 Message

TIM MAP
RSU
RSA SPAT (( }®
Close enough from
event area : Warning!

‘ Keep Warning Message ‘

(@)

| Receive Message Coverage ‘

B] 3.2.29 OBU %’:riﬁa%]:r % B
4B 1B R E 20T F R

&7 1k ¢ IEEE 802.11p *FL%"F 7 H f@ﬁ%ﬁ?ﬁié‘é v ek 3.2-3 9o o AR R
§ % 1 IEEE 802.11p shit W & @4 2 & 612 % 24Mbps @ 4ijié F (24 ~ 54
Mbps % optional) > & #2 & % IOMHz > iv* #g 65 59GHz - ¥ *F i o # E]sﬁﬁs?]
#R£0 1QPL (research qualified products list)*# & B PRERF A BEAEpGEI s
% (10Hz) ek ~ % > 4 (basic safety message) > #x3k % GPS ek i+ FiE 3
> 10Hz 2 7% ¥_BSM g% -

£ 323 mARBREBETN R

DSRC/WAVE Wi-Fi Cellular
Data rate 3-54Mbps 6-54Mbps <2 Mbps
Mobility > 60 mph < 5Smph > 60 mph
Nominal 10MHz 20MHz < 3MHz
Bandwidth
Operating 5.86-5.92GHz 2.4GHz, 5.2GHz |800MHz,
Band (ITS-RS) (ISM) 1.9GHz

5.5 #] RSU 38 ¢ % 4.3+

*AT T T AAI 2 %Y 0 DSRC RSU f F ¢ (1) f 435 3 jmds i T30
AT 5 QBB ERES GIRAT Q)RR TEF A ‘-%%Eﬂ"iﬁﬁﬁ
AT 5 2 i 3F 817 RSU -

RSU #4535 K & 2P 2 37 R B EPRIF e VB | T S = g BB

T_Hp i #7 RSU ;& #& (IP ~ CPU Util. ~ DSRC Util. ~ Tx Power ~ Data

AT SV YRR R RSU vk i 2 2 2 @R > £ # BATH R

¥ UAE RSU ## i 7 5 (Tx Power)% Tl i %J ‘(Data Rate)#4
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it e IWCU RSU % % # % & = Hp# it { #7 RSU ;#* #t 2. Tx Power ¥ % Data
Rate » # %’%’ d  Struct sockaddr wsmp sws k% T_* B 3t # 0 Tx Power §2 Data
Rate > ] 3.2.30 & struct sockaddr_wsmp 5 # 4 - @ Cohda Wireless MKS
5’;}%:} R A R 3K T RSU & f& 2. Tx Power 2 2 Data Rate » 7g 3% ¥_a& ;2 #° it
{ #7 RSU & # > B 3.2.31 12 RSATx #-ie & 6] % 4 1 ¥ RSATx_LoadConfig
3V B~ 17 rse.cfg fe fi £ ¢ 7 Tx Power {r Data Rate c7ig » f #-ig % » Struct
Dot3WSMPHdr 4 » ¥ o [§] 3.2.32 4w ® 3.2.33 » %] 5 rse.cfg #f <5 #cie &2
Struct Dot3WSMPHdr % #2 %% ﬁé °

sockaddr_wsmp

wsmp_family;
app_id;

channel_number;

data_rate;
txpwr_level;
user_priority;
psid;
expiry_time;
wsmp_addr[ ];

channel: |,
rate: ,
power: ,
reserved: ;
}extensions;
_us wsm_type;

__u8 security_type;
1] rssi;

_ulée wsm_len;
_uls plcp_len;

timeval recv_time;

u32 ex_header;

] 3.2.30 Struct sockaddr_wsmp T 5 #

RSA Tx Module

RSATx_LoadConfig (struct RSATx *pRSA, char *pConfigFileName)
rse.cfg PRSA->Params.WSMP.DataRate

pRSA->Params WSMP.TxPower

L

RSATx_PopulateWSMHeader (struct RSATx *pRSA, struct

NULL, NULL, -1);

] 3.2.31 Cohda MKS5 % #_RSU } jx /i 42
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TxInterval

WSMP =
PSID
Priority
ChannelNumber
DataRate

TxPower
ExpiryTime

TypeEvent

Description

Priority

Heading

Extent

Position
0x529DFED8,
0xEB31B196
1

FurtherInfo

i) 3.2.32 Cohda MKS5 rse.cfg ‘e 55 4% % #ic

Dot3WSMPHdr

DA[];
Priority;

ExpiryTime;

Version;

ChannelNumber;

DataRate;

TxPower;

] 3.2.33 Cohda MKS Struct Dot3WSMPHdr 17 1 5 44
7. DSRC Multi-hop B 373 % 2+

+ 8 RSU BFend A E BB A& R T2 GGAG)» ¥ it € 7 Tl
R AL Aa Ep 3t ¢ 44 RSU B 4o 1% 18 DSRC i 2t:E = Multi-hop i
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MR (TR o FP AT ] B PiF i iz B DSRC B RIK % PF > 457 B
A LR MR K - SAFRBREEEY S 2 R RREE T
PHY B e m MY e ARG AL RS FE AR > V- R
RRERTTEPRLAGIRE N AT AN B A S B TR B
TAAEH o

T 2N AR T B PN B i S 0 B eh RSU Bt 2 FREARE > &
BT ET- 22N e PARR IR wAFLHET 2 R ES DRSU

kg B3 B R+ PRSU Pkt BT EA B Y Z R+
4 Multi-hop BB 80p% - 7 04 ¥ 5 Bt & R S 4y v 13 A
Al b T RSU il 3 > 4opt 7 00 &t 4e RSU 2 F chEE3E 1L & 74
EEA A HBIROBU M A AR Y 2o I M T REL T L 500
C - XL fERe TS E L R3S Multi-hop % 3R OBU 7 11 i
* DSRC i#%: RSU i & 3 12 ;fﬁpg_’g 2% PR%'L‘?\.I)@@‘ ) %ﬁ#fﬁﬁﬁrﬁ
3.2.34 #7151 -

A s
=1 [=]
A — p——————————~— Gy ——— == === ===~ -~ 1

B 3.2.34 % @& = 338 Multi-hop RSU e i 7 41
G Z BRI K 0 fBed A R HIE T L
5 5 B R kE2 RSU fpt2 Femg s » B 20017 b i FK?;
l:"—P\‘:"‘f"E‘Pé'{: I ’ﬁ]’-‘"‘Lglﬁﬁ‘ﬁ}&&'b%ﬁ—mliﬁé\%‘hi{g_ﬁ 5‘5&}%'{" L, ':“L;;a

wave /1 & 0 5(wave0)2&2 & + OBU £ {73 31 > wave /i & 1 %i(wavel)n—jg S

B A oo wave i 6 2 Bi(wave2)Ldn o B i 2B d v 0 RSU St g
CES SIEERFACE R Y-S PE SN I TES S S =X S
B 3.2.35 -
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w0:192,168.100.21 w0:192.168.100.22 w0:192.168.100.23
w2:192.168.21.21 | wl:192.168.22.21 w2:192.168.22.22 | wl:192.168.23.22 w2:192.168.23.23 | w1:192.168.24.23

] eth:
_} 192.168.0.22
eth: 192.168.0.254
Network gateway Network gateway Network gateway
192.168.0.100 192.168.21.0 192.168.22.21 192.168.0.100
All 192.168.22.22 192.168.23.0 192.168.23.23 All 192.168.23.22
All 192.168.0.254
Network address translation Netwark address translation
192.168.100.0 +{¥192.168.100.22 Network address translation 192168210 <{+192.168.100.23
192.168.21.0 «» 192.168.0.22
192.168.23.0 <« 192.168.0.22

[l 3.2.35 Multi-hop RSU e i 7 1§ &1

= TRE 1 OBU » 83 P ic J9i3 i RSU @™ 183 » A=t RSU
wave0 ¥ #h3% %1 NATIP #4200 > #-# B N 57 OBU IP #34% 5 RSU 1 P
¥ % i Multi-hop RSU 2t 1‘#? i3 T SCMS TQPR$T$\2§F5_, % % OBU
e [P 2K 2% JF &2 wave0 rt P — fRL(ex: 192.168.100.0) » I3t 7 & & = i@
APFEEEITORSU 4> d 3t OBU € 03387 P B> Rgpp & ¢
B RSU #FIfs %€ ERG A7 U S8 AP T BB w1 4%
o3 F OBU B IRE 45k ~ RSU & SCMS PR BiE * i 51 pF » OBU
€5 FEAMEPPFITETE 7 7 U RS RSU > I35 B AT0 RSU L 4
44> SCMS FIRET BH -
8.4p 7 113 i B iRl

WY FCONABRT S 62 Mg L - R 4 BRI ST %S
BoorrE R 11 BERIKAE 3 1Ak 2 IWCU RSU » & dlp ot at o g <
i Peid SRR BRI V4B P RRRIRA AP 255 - B 5 Cohda
Wireless 22 MK5 RSU » # 4 % IWCURSU » #7F RSU % # 5% PEPE’J‘?E”'J—I
::, Wenr iy > e R EPIREFIL U TP ERFE R G

" *%‘%r iE i o e MPRTH 2 WA R ?;14—7‘/;1‘ LSRR

3 B inaERaE B A T8 G a0 OBU e3fA > I3 2 =0 & FRALHES 3 12

“‘\
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JRenl FUpRERY 23213 5 ¢ 7 - §m4E e Cohda Wireless 22 MK5 OBU 12 &>
% )32 # 4% OBU(# 45 ITRI IWCU £ Cohda MKS5)# 3 i#|#-5 RSU(# 42
ITRITWCU # Cohda MKS) ¥ F¥id 30 %58 {7 574 Hr8cha 2 8 (75 -

Cohda MKS 4v IWCU Kk # 73 i [p|3E7 %ﬁs’ J2735 2 & B e fEAE
=~ B E RBE 0 F]p 2P i iF Cohda MKS SDK # &7 Example1609 & #* %k
Pk & B 7 - Examplel609 & * ¥ 17 b c1J2735 20 4 Jci% B dofcif RSA
MENRTIMH LM E T L p (78 & WSMA L Menfice X > d 2 AT 7
#-¢ & * 3| SAE J2735 ¢ 99 RSA ~ TIM 2 SPAT/MAP 3 4 » #5120 # i #
RSA Tx/Rx ~ TIM Rx £ Raw WSM Tx H.ie tafk A %2 0 @ @i TIM 2 & fe
SPAT/MAP =t i 3% {%’g d Raw WSM Tx #ic ‘e - Examplel1609 & * ¥ § = § i)
K& RSE &2 §3x &% OBE k3417 » B13.2.36 s 4w Fr ik b chdp 4 > ¥
b RSE 4= OBE #+ /& # I 22 fs 4% » RSE % rse.cfg fr rse.conf/rse_post.conf >
OBE % obe.cfg = obe.conf/obe post.conf > » ¥ 14 p {713 2T & fg £ 973K 28
L3 F o 4oR 3.2.37 -

duser@MK5: /mnt/ubi/examplel6@9$ ./rc.examplelé@9 start obe
duser@VK5: /mnt/ubi/examplel6@9% ./rc.examplelé@9 start rse

duser@MK5: /mnt/ubi/examplel6@9% ./rc.examplel69 stop

] 3.2.36 Example1609 J& * 34 {7 &2 i1k 2 35 4
sudo ./examplel6@9 -cscfg obe.cfg -c obe.conf
R 3.2.37 Examplel609 J& * 4 745 £ ¢ 7 2 {4

BRAFEAS FER T E LB R PN S8 B 3238 5 rsecfg &
obe.cfg PN ¥ MK TR EFEE T 4 A HB O SR T A
34041 * RSA ~TIM 12 % SPAT =t 4, > [ 3.2.39 ~ B 3.2.40 ~ B 3.2.41 7
Mt Z L e ALY R TSk b o B 3.2.42 & Examplel609 & * 3
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APP = {

Watchdog = true;
RSATX = true;
RSARX = true;
RawTx = true;
TIMRX = true;
OBERx = false;
CANVState = false;
TCClient = false;

T
] 3.2.38 Example1609 & * ‘= it #h 3% T

RSATx =
TxInterval =

WSHMP =
PSID
Priority
[ ELLEUTT
DataRate
TxPower
ExpiryTime

TypeEvent

Description

0x0000,
0x0000,
gxe000,
0x0000,
0x0000,
0x0000,
8x0000,
0x0000

Priority

Heading
Extent
Position
8x529DFeD8,
8xEB31B196
]

FurtherInfo

] 3.2.39 RSATx ‘2 fi #h % 2
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RawTx =

TxInterval =

WSM =
PSID
Priority
ChannelNumber
DataRate
TxPower
ExpiryTime

Data =

0o

0x04,
exel |

RawTx =

TxInterval =

WSM =
PSID
Priority
ChannelNumber
DataRate
TxPower
ExpiryTime

Data =

B] 3.2.41 RawTx SPAT

A,
Ox80,

oxe1,
x84,

0x04,
0x4C,

0xe4,
8xC5 ]

0x64,
0x21,
OxA2,

107

exee,

1

OxEB,

0x99,

. 0xDD,

0xe1l,

9, OxB5,

0x80,

, 0x83,

0x00,

, Bx00,

x86,

ox17,
0xe2

ox12,
0xe8,

0xee,
Ox8e,
0xee,

0xCE,
BxA2,
0x30,
0x82,
@x51,

exel,
oxC5,

oxe1,
BxFA,
0x53,
ox04,
Ox2F,
0x95,
oxez,

(H}



Jmnt/ubi/example1609

Starting Example Application...

Reading app configuration from rse.cfg...
Reading stack configuration from rse.conf...
App_Init FNSTART: (©x5a77@)

App_Init: Watchdog: 1

App_Init: RSATx: 1

App_Init: RSARx: 1

App_Init: RawTx: 1

App_Init: TIMRx: 1

App_Init: OBERx: @

App_Init: CANVState: @

App_Init: TCClient: @

App_Init FNEND: () = @

Initialising and starting stack components...
libPlat_Init FNSTART: ()

confF[@] = fopen(rse.conf) = 8x15b7d3@
fclose(confF[@]): @x15b7d38@

Log directory is /mnt/ubi/log/2015.1202.0419 C@4E548013BC4-8_6861
libPlat Init...

1ib1609Fac Init...

RawTx_Open(132): Successfully started the RawTx
RSATx: Tx (Okay @ Fail @)

RSARx: Rx (Okay @ Fail 0)

RawTx: Tx (Okay @ Fail @)

TIMRx: Rx (Okay @ Fail @)

®] 3.2.42 Example1609 J& * ‘e fk 4% 2

d Ay ¢ e SCMS » 7 & Cohda Wireless MKS - 1609.2 93 i
Mo A R S IWCU 22 MKS @ * gz @ ifann & 8% 51 > MKS 4.
& fa?‘.:_ = #c48 Aerolink Security library & & 2 &% > @ BT & ED
J2735 2 4, 5 WSA ~ TIM ~ SPAT ~ MAP £ BSM it 4, » MKS5 7 Example1609
B* R FLIE 16092 2 7 & 4 i fh ¢ 4 SecurityEnable #f 23k 5 1 ¥ o
p o MKS ¥ £ 3 1609.2 2013 5% A& 22 1609.2 2016 5% A& » FE K K 5 2013 5%
A > B 3.243 5 ¥ i iE SDK ¢ e gs £ { 52 1609.2 5k A& o

"/home/duser/mk5/aerolink/configurations/ieee/config/aerlolink.conf".

#HaRERSH AR AR AR S S R SR AR AR R AR AR AR

#

# The message protocol standard
#H#RFFHFH R AR R R AR R R R AR

message protocol 1609.2 # 1609.2 or 1609.2-v3

B 3.2.43 Example1609 J& * { #c 1609.2 5% * 2 i %

APt v AR T e PRARSEEE 2 3 & D PRFED = éﬁ‘?ﬁ‘iﬁ LA
F Wﬁh %_SAE 2735 %%LE%;;\ - SAE 12735 ﬁa;“ P4 ISR R LR
\‘iﬁl/.f%q** FPHEFRET AL 0 4 BSM éﬁ%%lﬁ-"lJ* 10Hz = ;% i
FpAAAMEEFTAE TIM Fr kg Ap e N 5 CRSA
,%lgrrt HOT 330~ SPAT &2 MAP R+ &5t E ¢ & 2 i 5Lk hde i 0 B 4B
CELGET G o FIt A 104 & B4 ¢ = =2 ] * BSM(Basic Safety Message) &
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BB TR BB T AR Y s R 1Y TIM B F
FRFAN G WA PR RETASE T QR e FRE S -
A RBEFTR o LA E D R RSA PR g8 v p &L T
%ﬁ%ﬁ&ﬁ§\¥§i;K?ﬁ~ﬁﬁﬁlﬁ%ﬁ#§ﬁ‘%%ﬁﬂ?%
Fod & 74 ik enEL v > 1 * SPAT(Signal Phase and Timing Message)
22 MAP(Map Data):nF 2638 > e B R A FFE G4 > L 4v5 74 751
g &);r R AL B E R B TR LW & DIRIED X o 15
7 e arié % en SAE J2735 & 38 L RN Ao B 3.2.44 A1 or
= #RSU ;AT o
| J
i % £ Basic Safety i y
i Message(BSM) E RSU
v ! v
Map Data & Signal
Road Side Traveler Information Phase and Timing
Alert(RSA) Message(TIM) Message
(MAP & SPaT)
\ 4 v A 4
L3 ExREET L R
A L RS TR TR
2.3 ﬁ’é'hl; %‘ﬂ‘f}% 2?;%?%*}_‘;‘% 1%&;‘_‘;’%{%*{]?}5}:?
3.8 A g R CMS o L 2R R
ST 3R EFR 2EAGRER
4‘uv (ﬁ;‘i ﬁ‘% ?~ 4 % 13 ’F—r‘pg? =1

A4

34

Bl 3.2.44 SAE J2735 2 4 ¢ * 3%
SIS A 104 E R MR TRIRIFE T DRI/ L Ar R
* 2009 SAE J2735 5 2> 2 ¢ & N2 4 4 2 RGP o 71t #% 2016 SAE 12735
A2 fine FRATCRE G Ld AFMEAT IR F R D
Data Frame 4% + # % B # T 3 -
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- ~ MSG_BasicSafetyMessage it

A 552009 x):

Tag Data Frame Data Frame/Data | Information | Human Value
Element Example
-- Part 1
msglD DSRCmsgID BSM=2 2
blobl BSMblob
-- Part II, sent as
required
safetyExt EventFlags
OPTIONAL,
PathHistory
OPTIONAL,
PathPrediction
OPTIONAL,
RTCMPackage
OPTIONAL,
status Vehicleldent
FullPositionVector
~ DF_BSM Blob(2009 x):
Tag Data Frame Data Frame/Data Information Human Value
Element Example
msgCnt MsgCount Sequence number 1
0~127
id TemporarylD Random 4 bytes 0xABABABAB
secMark DSecond INTEGER (0..65535) | 43532
-- units of
miliseconds
-- pos
PositionLocal3D
lat Latitude 24.7777775 247777775
lon Longitude 121.0437024 1210437024
eley Elevation 284.8 (10 cm) 2848
accuracy PositionalAccuracy | semi-major 0
semi-minor 0
orientation of 0
semi-major axis
-- motion
Motion,
speed TransmissionAndS | TransmissionState Bits 14~16 7
peed Speed INTEGER (0..8191) | 200
-- Units of 0.02 m/s
(Bits 1~13)
heading Heading 2754 2754
angle SteeringWheelAngle
accelSet AccelerationSetdW | long INTEGER 400
ay lat (-2000..2001) LSB | -200
vert units are 0.01 m/s"2
yaw 0
0
-- control
Control,
brakes BrakeSystemStatus 0
-- basic
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Tag Data Frame Data Frame/Data Information Human Value
Element Example
VehicleBasic,
width VehicleWidth INTEGER (0..1023) | 238
-- LSB units are 1 cm
length VehicleWidth INTEGER (0..16383) | 495
-- LSB units are 1 cm
= ~ DF Vehicleldent(2009 %x):
Tag Data Data Frame/Data Information Human Value
Frame Element Example
name DescriptiveName a human readable name | ITRI
for debugging use
vin VIN string vehicle VIN value AB AB AB AB AB AB
OCTET STRING AB AB AB AB AB ABAB
(SIZE(1..17))
ownerCode [A5String vehicle owner code 02750963
(SIZE(1..32))
id TemporarylD same value used in the ABABABAB
BSM
vehicleType VehicleType Passenger car (4) 4
= ~ DF_FullPositionVector
Tag Data Frame Data Frame/Data Information Human Value
Element Example
utcTime | DDateTime year DYear 2015
month DMonth 7
day DDay 2
hour DHour 12
minute DMinute 0
second DSecond 0
long Longitude 247777775 247777775
lat Latitude 121.0437024 1210437024
elevation Elevation 284.8 (10 cm) 2848
heading Heading 2754 2754
speed TransmissionAndSpeed | TransmissionState Bits 14~16 7
Speed INTEGER (0..8191) -- | 200
Units of 0.02 m/s (Bits
1~13)
2 ~ MSG_TravellnformationMessage 3 & #4354 (2009 5%):
Tag Data Frame Data Element Infomation Value Example
TravelerInformation
msglD DSRCmsgID TIM 16
PocketID UniqueMSGID 9-byte string 123 123456
(optional) Ex. Agency ID +
MinuteOfTheYear
urlB URL-Base (optional) Ist part of URL
dataFrameCount Count (optional) Count of frame 3
dataFrames (3)
Part [
Frame header
frameType TravelerInfoType Advisory 1
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msgld FurtherInfolD 2-byte string of ATIS
description value
StartYear DYear (optional) Year of the message 2015
StartTime MinuteOfTheYear 17:36, March 26 123456
(max 525600)
durationTime MinutesDuration 1hr40min 100
Part I1
Applicable Regions
of Use
Common Anchor Position3D Latitude
(optional) Longitude
Elevation (optional)
CommonlLaneWidth LaneWidth (optional) 300 cm 300
CommonDirectionalit DirectionOfUse Forward 0
y (optional)
Regions ValidRegion HeadingSlice noHeading 0000
ShapePointSet SegmentID Segment number 24680
Part I11
Content
Advisory ITIScodes 268 “40” 8721
DE ITIS
workZone WorkZone
genericSign GenericSignage
SpeedLimit SpeedLimit
exitService ExitService
url URL-Short (optional) 2nd part of URL 1_10&amp;type=[
CIFACIF]
cre MsgCRC(CRC-CCIT Seed value(x) 1
T) 1021 XM 6+xM2+xM5 4
Mt ERFEE - RF X FEFES GG 2 & TIM 5% ¢ 0 Advisory 1§

iz e ITIScodes & DE ITIS 4 W3 » 1T T k£ 7 o

i BT ITIS code
# % & 1% <25km/h 273
# % B i 25km/h — 45km/h 274
W F & 1% >45km/h 275
Boig /B iF ﬁ&;ﬁﬁ i# <40km/h 276
Poid /% i iE BL B 32 40km/h-60m/h 277
Mok /B i iE BL P iE 60km/h-80km/h 278
Poid /B i p BL P i > 80m/h 279
CMS 4 # F 3L ITIS code Text
CMS 6915 YRR B
B Az Eor ITIS code
e 4884
G 4885
BE R /b 5122
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MR R R R ~ ITIS code ¥2 Text & & o

5127

Vg

5129

ITIS code Text ITIS code
1 2 40km/h 268 40 8721
ITIS code text ITIS code
1 *2 50km/h 268 50 8721
ITIS code text ITIS code
:# *2 70km/h 268 70 8721
ITIS code text ITIS code
3 ¥ 80km/h 268 80 8721
ITIS code
A > PR PR AR 6944
ITIS code ITIS code
%R MY MR A 8234 6942
ITIS code ITIS code
LRSI R 1] 13580 8026
ITIS code ITIS code ITIS code
¥ B nﬁ.ilg Bac ] A8 (7% 9219 6678 9220
ITIS code ITIS code
b 7738 7751
ITIS code | ITIS code | ITIS code | ITIS code | ITIS code
7 A ﬁ%ﬁéﬁ){;gﬁ—fz‘& 7755 7688 7198 7721 11044
BiriE®
7 ~ MSG RoadSideAlert 3t 4, £ 7%(2009 %% ):
Tag Data Data Element Information Human
Frame Value
Example
msglID DSRCmsgID RSA=I11 11
msgCnt MsgCount INTEGER (0..127) 127
typeEvent ITIS.ITIScodes INTEGER(0...65565) 513
(Volume Two of the J2540)
description SEQUENCE (SIZE(1...8)) of SEQUENCE (SIZE(1..8))
ITIS.ITIScodes (optional) of ITIS.ITIScodes
priority Priority (optional) OCTET STRING
(SIZE(1))
heading HeadingSlice (optional) noHeading 0000
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extent

Extent (optional)

useFor1000meters 6

position

FullPosition
Vector
(optional)

DDateTime(optional)

Longitude

Latitude

Elevation(optional)
Heading(optional)
TransmissonAndSpeed(optional)
Positional Accuracy(optional)
TimeConfidence(optional)
PositionalConfidenceSet(optional)

ce(optional)

SpeedandHeadingandThrottleConfiden

Longitude: 121.0437024

Latitude: 24.7777775

Longitude:
1210437024

Latitude:
247777775

furtherInfolD

FutherInfolID (optional)

(SIZE(2))

OCTET STRING 0

Crc

MsgCRC(CRC-CCITT) 1021

2104 BEFEE S 6] R
RE Y UE S A R

| o B L

/

ITIS code 4= #151 o

ERRFTAEY P ETREET Y - {RR
4% RSA 4 #5¢ & typeEvent ¥ 3 » ¥ i 2

ITIS code

RERRT R 513

I
ITIS code

P ET R E 531
ITIS code

i B IR 7 1025
ITIS code

R 1545

% ~ MSG_MAP Data 3t 4 % (2009 *8):

Tag Data Frame Data Frame / Information Human Value
Data Element Example
msglID DSRCmsgID MAP=7 7
msgCount MsgCount INTEGER 127
(0..127)
name DesrciptiveName
layerType LayerType a data concept
used to uniquely
identity the type
of information
layerID LayerID 1
Intersections Intersection
dataParameters DataParameters
crc MsgCRC
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-~ ~ DF_Intersection

Tag Data Frame | Data Frame / Data Information Human Value
Element Example
name DescriptiveName
id IntersectionID a globally unique value 1
refPoint Position3D Latitude Lat:251547870,
Longitude long:1216966880
Elevation (optional)
refInterNum IntersectionID present only if this is a
computed intersection
instance
orientation Heading present only if this is a
computed intersection
instance
laneWidth LaneWidth reference width used by 300
subsequent lanes until a new
width is given
Unit: cm
type IntersectionStatusObject
approaches ApproachObje | refPoint (option) Lat:251548230,
ct laneWidth (option) Long:1216966260
Approach
egress (option)
preemptZones | SignalControl
Zone
priorityZones | SignalControl
Zone
~ ~ DF_Approach(2009 4x):
Tag Data Frame Data Frame / Data | Information | Human
Element Value
Example
name DescriptiveName
id ApproachNumber 1
drivinglLanes VehicleReferenceLane | laneNumber Lane number | 01
laneWidth (option) Left allowed,
laneAttributes no U-turn... | 0x01
nodeList (option)
keepOutList (option)
connectsTo (option)
computedLanes
trainsAndBuses
barriers
crosswalks
1 ~ DF_Nodelist(2009 x):
Tag Data Data Element Information Human Value
Frame Example
Offsets | Offsets xOffset INTEGER 0x00000064,
yOffset (-32767..32767) 0x00000032
zOffset INTEGER 0x00000128,
(option) (-32767..32767) 0x00000064
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-+ + MSG_SignalPhaseAndTimingMessage 3t 4, % 5% (2009 5%):

Tag Data Frame Data Element | Information Human Value
Example

msglD DSRCmsgID SPAT=12 12

name DescriptiveName | Optional

intersections | IntersectionState

-+ — ~ DF _IntersectionState(2009 4x):

Tag Data Frame Data Element Information Human
Value
Example

name DescriptiveName human readable name for intersection

id IntersectionID unique mapping to intersection map

status IntersectionStatusObject | general status of the controller 0
00000000 — Normal Status
00100000 — Pedestrian Priority is
Active

timeSta TimeMark In units of 1/10th second from local 0

mp UTC time

lanesCnt INTEGER(1..255) number of states to follow 2
Total 2 state

states MovementState

priority SignalState

preempt SignalState

-+ = ~ DF_MovementState(2009 5~):

Tag Data Frame Data Element Information Human Value
Example
movementName DescriptiveName
laneCnt LaneCount 4 lane to follow 4
laneSet LaneSet Lane 1,2,5,6 1256
currState SignalLightState Red ball 0x00000004
timeToChange TimeMark In next 10 sec 100
stateConfidence StateConfidence
Yellow phase time intervals
(used for motorised vehicle
lanes and pedestrian lanes)
yellState SignalLightState
yellPedState PedestrianSignalState
yellTimeToChange TimeMark
yellStateConfidence StateConfidence
vehicleCount

E?EﬁﬁﬁQMMB%iﬁGAEDBS%ﬁ&iﬂiﬁﬁ@ﬁi”’ﬁﬁ

BE G

& 2009

SAE J2735

1 -

S

i# * UPER(Unaligned Packed Encoding Rules) %% = 3% % S ASN.1 F#L o
BER(Basic Encoding

Rules)/DER(Distinguished Encoding Rules) - BER/DER # % ASN.1 chp¥iz 2 4f &

Type ~ ¢ type 1% & eh& & Length fop
MWAF = REH

MR- B

& 0 % 12 octet(8 bits)
PLAE 1 type & ASNLD ¢ &7 TA5String »

L EHE oo 4ot

H type LA

0x16 (HEX) > — i IA5String % 7bits > J* 2 S =% & & B [AS5String & & > Pl £
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% & 14bits (0x0E) » & »
Type class  [X.609 < li]

% A(0x41)B(0x42) - H ¢ Type ff =7 % 7-8 #F = %

Identifier octets Length octets Contents octets Contents octets
Type Length Value (A) Value (B)

-0101100000111001000001010000
0x16 0x0E 0x41 0x42

7R 2016 = & B+ £ %] 3 UPER {8 cnpF iz > 22 2009 %% ~ BER/DER %

W F Typetff it 2 g3 @& * i =7 o @ A4 Type f§f g i #> 2 o -

R AI* Dty if_i@if?fﬁi{'ﬁ »a g EREI A < ] o TPt 2016 Bk A SAE J2735 4
74512 % DSRCmsgID » 7 Ap$H et B Ao 7 - a2 % L

F R — ;fa‘f WA RN owrugrrlg AN ;fé)aéi ,T}g (£ WR ER 7&1&%}}9;_«‘1{.;&

AP AP 00 2 UL @t B en% 4 0 T 4 L BER/DER %

[ SCAEE: S

& B % Tbits #7114 § #-— 1 octet ehH ¢ — 1§ bit TR g o Ao

#H P o Type #§

EREPNFFM o b 5 [ASString 5 & 0 ]2 4v JA5String

: Identifier octets Length octets Contents octets

Type (4 v2) Length Value (AB)

00010110 0/0/0(0f1|1]1 11010100 1/0/0/0/0|1}|0

:-;)-x-l-é ------------------ 0xO0E 0X83 - R I
2 i bit

T &) I E

SAE J2735 # c3BSM ~ TIM ~ RSA ~ MAP £ SPAT v 2009 "< &~ & % 2
BHE O~ eff i A F A7 104 £ & #7i¢ * i ¢ Data Frame » T

=h

& IR
T
N7

1k
‘—;—.1

e

:grt

§ 8+2bits » #Fr2f& * UPER = 5% » ¢ S L eniafs » $2 &
;zﬁﬁﬁnzw,mﬁnlé'

?ijg:",f\%zﬂ\éﬂ;%,ap\ oo TmBEALEE AR 2016 K

— ~ SAE J2735 MessageFrame . 4 % 5% (2016/03 %% ):

o f R4
LM AT B R

Tag Data
Frame

Data
Element

Information

Human
example value

msglD

DSRCmsgID

MAP =18
SPAT =19
BSM = 20
CSR =21
EVA =22
ICA=23
NMEA =24
PDM =25
PVD =26
RSA =27

20
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RTCM =28
SRM =29
SSM = 30
TIM =31
PSM =32

type

Accroading msgID, there will be different
data frame and data element.

281

A

2009 SAE J2735d & p e A F p 2 imsglD e ¥ f msglD 2x % —

Peid ez

ML AR o

2

» MSG _Basic Safety Message 2t i % 7% (2016/03 *%):

i

# ¥ & 2016 SAE J2735 #.;V % = £ 4345 msgID /A7 EF L FH o @ e

2 pb A
poErE

Tag Data Frame Data Information
Element
coreData | *BSMcoreData
Part II---
partlI-ID vehicleSafetyExt = 0

special VehicleExt = 1
upplemental VehicleExt = 2

partll-Value

One of DataFrame of vehicleSafetyExt,

special VehicleExt and
upplemental VehicleExt

= ~ DF BSMcoreData(2016/03 3x):

Tag Data Frame Data Element Information Human example
value
msgCnt MsgCount 0-127 127
id TemporarylD Size(4) 0XABABABAB
secMark DSecond units of millisecond(0-65535) 65535
lat Latitude 24.7777775 247777775
Long Longitude 121.0437024 1210437024
elev Elevation 284.8 (10 cm) 2848
accuracy Positional Accuracy SemiMajorAxisAccuracy 0
SemiMinorAxisAccuracy 0
SemiMajorAxisOrientation 0
transmission TransmissionState State of the vehicle transmission 7
speed Speed Units of 0.02 m/s 200
heading Heading 2754 2754
angle SteeringWheelAngle | Angle of driver’s steering wheel 0
accelSet AccelerationSet4 Way long Accleration 0
lat Accleration 0
vert Vertical Accleration 0
yaw YarRate 0
brakes BrakeSystemStatus BrakeAppliedStatus, 0X02
TractionControlStatus 1
AntiLockBrakeStatus 2
StabilityControlStatus 2
BrakeBoostApplied 1
AuxiliaryBrakeStatus 1
size VehicleSize VehicleWidth 238
VehicleLength 495
pL 3R 22 2009 BSM partl p F - % o
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z ~ Partll DF VehicleSafetyExt(2016/03 4x):

Tag Data Frame Data Element
event VehicleEventFlags
pathHistory PathHistory
pathPrediction | PathPrediction
lights

Information

ExteriorLights | Vehicle exterior lights

£ 2009 7 DF_VehicleSafetyExtension £ %] %%t & % 3 DF_RTCMPackage % =

DF_ExteriorLights - # % DF_ExteriorLights 3 3 % 2009 3= & ¢ F_J 3¢

DF_VehicleStatus 42 # ¢ — i 72 Data Frame ©

-
7

7 ~ Partll DF SpecialVehicleExtensions(2016/03 %x):
Tag Data Frame

Data Information

Element

vehcileAlerts | EmergencyDetails
description | EventDescription
trailers TrailerData

Describe trailers pulled by a motor
vehicle and/or other equipped deviced

2016 % BSM # 4o » Bt & F i Fiuan@igic 4 « 62000 %7 BSM & 4 F
MigE o o

= ~ Partll DF_SupplementalVehicleExtensions(2016/03 x):

Tag Data Frame Data Element Information
classification BasicVehicleClass
classDetails VehicleClassification
vehicleData VehicleData
weathereReport WeatherReport
weatherProbe WeatherProbe
obstacle ObstacleDetection
status Disabled Vehicle
speedProfile SpeedProfile
theRTCM RTCMPackage
regional

L
I

Data Frame #7¢7 BSM ff = > 3028 jwend i { i 2 2009 %= & 7

DF VehicleStatus *# 7 AmbientAirTemperture - AmbientAirPressure ° = 3

*

WeatherProbe p 97 DataElement ; ObstacleDetection = RTCMPackage L o AR

2016 5= A& 7 BSM » & % 3 % 3 Data Frame o 4= 2009 5% * ¢ DF_VechicleStatus

B> BSM ¢ H ¢ - i Data Frame > & % 2016 % & @ & % PVD
Message(ProbeVehicleData) ® 71 Data Frame o 7t 104 & R 7t d @ € * $len
ke d TR AATE BSM ¢ ¢ g s

3 (& 25
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= ~ MSG _TravelerInformationMessage % 4, #3%(2016/03 5%):

Tag Data Frame Data Element | Information Human
example
value
msgCnt MsgCount 127
timeStamp MinuteofTheYear
packetID UniqueMSGID
urlB URL-Base
dataFrames | *TravelerDataFramelist 3
regional
222009 s Afprt > 2 & TIMB =P Z4F o
A ~ DF_ TravelerDataFramelist(2016/03 5%):
Tag Data Frame Data Element Information Human
example
value
sspTimRights SSPindex Content is allowed by CERT
frameType TravelerInfoType Enum, advisory or road sign 1
msID RoadSignID FutherInfolD
startYear DYear
startTime MinuteOfTheYear | Data element express the number
of the current year in the time
system being used. (UTC time)
durationTime MinutesDuration A value of 32000 means that the 32000
object persists forever.
The range of 0-32000 provides for
about 22.2 days of maximum
duration.
priority SignProity 0 as least; 7 as most 7
partll
sspLocationRights SSPindex
regions GeographicalPath
partlll
sspMsgRights1 SSPindex
sspMsgRights2 SSPindex
Content
advisory ITIScodes P PR AR 6944
DE ITIS
workZone WorkZone
genericSign GenericSignage
speedLimit SpeedLimit
exitService ExitService
url
Content ¥ 7 I i Data Frame 4 %|£_advisory, workzone, genericSign, speedLimit,

exotServicee * — B TIM ;8 p 3 &
12 104 #4722 4] % 6 0 3F advisory 1T % @B ih2
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P R

BREES BHAGER LR LT b

advisory ® 1 1TIScodes & DE ITIS #§ =42 -

E"J'Q‘-"T g\ = ;Vi_}ﬁf ~

i B AT ITIS code
W % P i# <25km/h 273
# % 2 i 25km/h —45km/h 274
W E @ %j>45km/h 275
Boif /% ik g LB i <40km/h 276
Poi# /B i i B P i 40km/h-60m/h 277
Poid /% i iE BL B 32 60km/h-80km/h 278
Poid /B i BB g > 80m/h 279
CMS 4 # F 3L ITIS code Text
CMS 6915 EYRI A B #
B Az %’ s ITIS code
+ & 4884
T & 4885
HE R /He B 5122
= h 5127
ek 5129
ITIS code Text ITIS code
i *2 40km/h 268 40 8721
ITIS code text ITIS code
1 *2 50km/h 268 50 8721
ITIS code text ITIS code
:# *2 70km/h 268 70 8721
ITIS code text ITIS code
:# "2 80km/h 268 80 8721
ITIS code
T ik PR AP 6944
ITIS code ITIS code
E L MR AR 8234 6942
ITIS code ITIS code
T3 SR 13580 8026
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ITIS code ITIS code ITIS code
Wa gLy ) | 9219 6678 9220
ITIS code ITIS code
# e g 7738 7751
ITIS code | ITIS code | ITIS code | ITIS code | ITIS code
7 A E R %5 1% 7755 7688 7198 7721 11044
%’};u p:u ]’1 133é
TIM % 2016 5% ¥ 3= 2009 5 ¢ 7 partll commonAnchor ~ commonLaneWidth -

commonDirectionality £ regions 3%~ 42%F & = DF_GeographicalPath- i3 # i¢ * ,T}u’ﬁ

WA = o partlll 6304 22 2009 4% A 4F4p e o 2016 R eRRA §

% SSPindex # /4> CERT e73& » pt N B4R 5 & £ 7% o

1 ~ MSG_RoadSideAlertMessage 3t 2

142 79(2016/03 5%):

SSPindex > 4

Tag Data Frame Data Element Informa Human
tion example value
*msgCnt MsgCount 127
timeStamp MinuteOfTheYear
*typeEvent ITIS.ITIScodes TER 513
I ?t B
*description SEQUENCE(size(1-8)) of IT IS.ITIScodes

*priority Prioirty

*heading HeadingSlice

*extent Extent

position *FullPosition | DDateTime(optional)

Vector Longitude
Latitude
Elevation(optional)
Heading(optional)
TransmissonAndSpeed(optional)
Positional Accuracy(optional)
TimeConfidence(optional)
PositionalConfidenceSet(optional)
SpeedandHeadingandThrottleConfidence
(optional)
futherInfolD FutherInfolD
regional

2016 "< RSA %
L 6] > d 12T ITIS code A %

K timeStamp J

— BX 4

TT:

Hepgr 2009 5 Adple o st 104 B 734
/EA)% ~ 5 éi -F)»gT lE

& P e BT

DR EAETE -

ITIS code
TEBRRETR 513

ITIS code
P EE R ;%’1" 531
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ITIS code
iﬁ'&%l‘%‘l?‘%ﬂi 1025

ITIS code
W R 1545

-+~ MSG MapData 3 4, ¥ 5% (2016/03 5%):

Tag Data Frame Data Element Information
timeStamp MinuteOfTheYear Data element express the
number of the current year in
the time system being used.
(UTC time)
msglssueRevision MsgCount (0-127)
layerType LayerType
layerID LayerID (0-100)
intersenctions IntersectionGeometryList of
*IntersectionGeometry
roadSegments RoadSegmentList
dataParameters DataParameters
restrictionList RestrictionClassList
regional
-+ - ~ DF IntersectionGeometry(2016/03 4x):
Tag Data Frame Data Element Information Human
example value
name DescriptiveName
id IntersectionID Globally unique 1
value
revision MsgCount (0-127) 127
refPoint Position3D Latitude Lat:251547870
Longitude Long:1216966880
Elevation(optional)
laneWidth LaneWidth Units of 1 cm
(0-32767)
speedLimits SpeedLimitList of Reference
RegulatorySpeedLimit regulatory speed
limits
laneSet LaneList of
*GenericLane
preemptPriority | PreemptPriorityList of
Data SignalControlZone
regional

B ° 2009 %< * * approachObject k 7 it lanes @ * laneSet k B~ % o

-+ = ~ DF GenericLane(2016/03 5~):

Tag Data Frame Data Element Information Human example
value
lanelD LanelD Unique ID 1
name DescriptiveName
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ingressApproach ApproachID Inbound
egressApproach ApproachID Outbound
laneAttributes LaneAttributes LaneDirection LaneDirection:ingress(0)
LaneSharing LaneS:not
LaneTypeAttributes shared(0000000000)
RegionExtension(o LaneAttribute-Vehicle:
ptional) isVehicleRevocableLane
(00000000)
maneuvers AllowedManeuvers The permitted
maneuvers for this lane
nodeList NodeListXY of NodeListXY Lane spatial path
NodeXY information as well as
various attribute
information along the
node path.
Attributes found here
are more general and
may come and go over
the length of the lane
connectsTo ConnectsToList A list of other lanes and
of Connection their signal group IDs
overlays OverlayLaneLis A list of any lanes
t of LaneID which hve spatial pats
that overlay the path of
this lane when used
regional

% 2009 W=k e MAP ¥ AR & gy g BenpF iz 3 & & DF Intersection 2 ¢0
DF_Approach ™ ¢4 DF_VehicleReferenceLane ¥ 4> » & 2016 "= @ » 1t 4= 2009
KRS ET 0 FTMAP e — 2§ % 4 B e e — B Data Frame ™ 3 if @ * >

=

vt m 5+ 2 Z & DF IntersectionGeometry ™ £ DF_GenericLane 7 ¥ 3% 3| ¥ & e

[
L

= ~ MSG_SignalPhaseAndTiming Message 3t 4, % 5% (2016/03 %):

Tag Data Frame Data Element Information
timeStamp MinuteOfTheYear | Data element express the number of the
current year in the time system being
used. (UTC time)
name DescriptiveName
intersections IntersectionStateList of
*IntersectionState
regional

+ = ~ DF_IntersectionState(2016/03 % ):

Tag Data Frame Data Element Information Human
example
value
name DescriptiveName
id IntersectionReferencelD 1
revision msgCount 127
status IntersectionStatusObject 0
moy MinuteofTheYear
timeStamp Dsecond
enableLanes EnableLaneList of A list of lanes where the
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EnableLane revocablelane bit has been
set which are now active
and therefore part of the
current intersection
states MovementList of Each Movement is given
*MovementState in turn and contains its
signal phase state, maping
to the lanes it applies to,
and point in time it will
end, and it may contain
both active and future
states
maneuverAssist | ManeuverAssistList Assist Data
List
regional
-+ 7 -~ DF_MovementState(2016/03 *%):
Tag Data Frame Data Element Information Human
example value
movementName DescriptiveName
signalGroup SignalGroupID The group ID is used 1
to map to lists of
lanes.(0-255)
State-time-speed MovementEventList of
*MovementEvent
maneuverAssistList | ManeuverAssistList of
ManeuverAssist
regional
-+ = -~ DF_MovementEvent(2016/03 %x):
Tag Data Frame Data Element Information Human
example
value
eventState MovementPhaseState Consisting of phase state (the 3 (red light)
basic 11 states), directional,
protected or permissive state
timing TimeChangeDetails Timing data in UTC time
stamps for event includes start
amd min/max end times of
phase confidence and estimated
next occurence
speeds AdvisorySpeedList Various speed advisories for use
of AdvisorySpeed by general and specific types of
vehciles supporting green-wave
and other flow needs
regional

-+ = ~ DF_ ManeuverAssist(2016/03 4~):

Tag Data Data Element Information
Frame
connectionID LaneConnectionID The common connectionID used by all lanes to
which this data applies
queueLength ZoneLength Unit = 1 meter, 0 = no queue
The distance from the stop line to the back
edge of the last vehicle in the queue
availableStorageLength ZoneLength Unit = 1 meter 0 = no space remains
Used for enhancing the awareness of vehicles
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to anticipate if they can pass the stop line of
the lane.
Used for optimizing the green wave, due to
knowledge of vehicles waiting in front of a red

light.
waitOnStop WaitOnStopLine If “true”, the vehicles on this specific
connecting maneuver have to stop on the
stop-line and not to enter the collision area
pedBicycleDetect PedstrianBicycleDetect True if ANY ped or vicycles are detected

crossing the above lanes.

-+ A~ ~ DF_ AdvisorySpeed(2016/03 #x):

Tag Data Data Element Information
Frame
type AdvisorySpeedType None(0)
Greenwave(1)
ecoDrive(2)
transit(3)
speed SpeedAdvice
confidence SpeedConfidence
distance ZoneLength The distance indicates the region or which the advised speed
is recommended.
class RestrictionClassID the vehicle types to which it applies
regional

& 2016 %% 7 MAP ¢ » SPAT

DF ManeuverAssist ¥ > £ 2009 5% & DF Movement ¥ 7 ObjectCount #& i i /| ¥
Biplcp 2o AMEERIeZ F LA 23
B §@ [ ehE & availableStorageLength #% eyt BREC DT F 40 5 0 K R s 1
2 ¥ 4 * pedBicycleDetect 2 +&_F B3] 7 A 22 %rihk & o ¥ *F DF_AdvisorySpeed

_ﬁ i ?ﬁ’l’é%,é)’}ﬁgfi?”}.@:? "&‘-"é'_

» #& i queuelength ¥ 3 » P w JEEE % 1 AR

P ¥R 7 I AdvisorySpeedType 4 egreenwave ~ ecoDrive fr transit % #& & ¥

EHRER 4 BEMEZRER L AN

TS SRR R Y o

& SAE 12735 ¢ £ 4HF 43 0 B enF s F A E G LN > 2.4] PDM
(Probe Data Management)#? PVD (Probe Vhicle Data)3t 4, o 12 T 4 %] it 2016 4% ~

7 PDM 4 ¥ PVD 4 » ¥ 3P i@

TH5% - PDM 1 £ §.d4 ATMS (Advance

Transportation Management Systems)# # > * %3k ¥ RSU w & Tl g F g2 2% 7ot
A E2 3 v 0 538 PDM K TF - 31 2 P E(Threshold) » ¥ &% & F

WA F AR > Bl w3 ATMS o RSU #7% & 3 ATMS 2 T3 kiR
o PVD 3 4% 7 tedkrE B _'rﬁfgjx#ﬁ:i . B
FoLEIREE

%> - BB RSU @z BF 4 m%ﬁ?f’é’* °

d OBU #17% ¥ ¢ PVD B :g.s

Foror R E S

Bhoir gz %

e

b

TR 4ed b A ESER RE S T

-+ 4 ~ MSG_ProbeDataManagement Message 31 4, ¥ 5% (2016/03 5%):

Tag Data Frame Data Element Information
timeStamp MinuteOfTheYear
sample Sample

126




direction HeadingSlice Applicable headings/directions

term (CHOICE)
termTime TermTime Terminate this management
process based on Time-to-Live
(1-1800 units of sec)
termDistance TermDistance Terminate management process
based on
Distance-to-Live(1-30000 units
of meters)
snapshot(CHOICE)
snapshotTime SnapshotTime Collect snapshots based on time.
The value 0 indicates forever.
snapshotDistance SnapshotDistance Collect snapshots based on

combination of vehicle speed
and distance

txInterval SecondOfTime It define the time interval

between transmissions or probe
messages. (1-61 units of sec, 61
indicates the value is unavilable)

dataFlement VehicleStatusRequestList
of VehicleStatusRequest

regional

# ¥ DF_VehicleStatusRequest & 7 7 28 fa¥ i ehF FLfa4F » 7 4 %3k T RSU
FCPVD ¥ H B F AP R o 11T S5 4% PDM o PVD 2 [ fai] F 5P o

— ~ MSG_ProbeVicleData Message(2016/03 #x):

Tag Data Frame Data Element Information

timeStamp MinuteOfTheYear

segNum ProbeSegmentNumber

probelD Vehicleldent Identity data for selected types of vehicle
startVector FullPositionVector The space and time of transmission ot the

RSU

vehicleType | VehicleClassification Type of vehicle

snapshots Snapshot

regional

+ DF_ VehicleIdent(2016/03 %%):

Tag Data Frame Data Element Information
name DescriptiveName
vin VINString
ownerCode Vehicle owner code
id VehiclelD
vehicleType VehicleType
vehicleClass(CHOICE)
vGroup ITIS.VehicleGroupAffected
rGroup ITIS.ResponderGroupAffected
rEquip ITIS.IncidentResponseEquipment

A K & 2009 5+ ¢ BSM 7 izyt Data Frame ¥ i3 % & T4l > ¢ 7 8 M50
e A s > R4 2016% 4% BSM ¢ @t DataFrame #i¢ * > & F# * PVD
¥ & DF Vehicleldent 4 » # #pM 54 o 3 4 ¥ 4o 7 B u#E48 AR FTH
¥ 41 * BSM # ¢ 7 DE TemporarylD > #% & 7 4bytes 7 FF ¥ ik * o
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= ~ DF_Snapshot(2016/03 %x):

Tag Data Frame Data Element | Information
thePosition FullPosition Vector
safetyExt | VehicleSafetyExtensions
dataSet VehicleStatus

% PVD *® =z Data Frame DF Snapshot #2 7 DF_VehicleStatus = % % & PDM
? DF_VehicleStatusRequest 728 & F 3 o 4ew #7if » OBU i @i PVD 3 4 #
;¢ ¥ ¢ DF_Snapshot #2 <77 DF_VehicleStatus % % RSU # 3 3t ; RSU P|i% i ATMS
g J a9 PDM 3 4 7 DF_VehicleStatusRequest 3% & izt B fA 8 P enf 1
o FHF AN BB R RS T BT ATMS 2 X §F T
B > § 443 OBU @i PVD # 1 DF VehicleStatus 42 <5 DE_SunSensor (units of
watts/m2) > 2 4 RSU P & F 4t T3 ® [k enig B > £ 28 E % & PDM #7% 2
it > RSU Pl v @324 F4L1 ATMS -

SAE J2735 ¥ SRM (SignalRequestMessage)l;’i’ SSM (Signal Status Message) ¥ %
Bar @t fEEE AR BB R ABLAIRIY R T B B dmid # % IRk -
OBU { § 4 i SRM ¥ i 3~ RBL3&IRA% 0 request » RSU f F 4 SRM 3t & & 444
SRM # 4 ¢ éiF 2 7 4% > A 46 SSM 4 OBU -

OBU #73 J e 3 SRM ® e DF_SignalRequest ¥ 14 3% 7 3% i BLIRPRIS c3g B
BEGE > FRBILRA R L PPk R B F YR - OBU ¥ j&_RSU #7% 1) ¢ SSM
WAP TR RSU EJZ P hrequest % &5 0 4o % request @ = # T 4E % 0 H R
S PR AR AL B 4F PR Y e S SPAT 2 4 5N ¢ 38 T H BE zE Pk Ap bk ik ensg b o

2 ~ MSG_SignalRequestMessage 2 £, 5% (2016/03 3%):

Tag Data Frame Data Element Information
timeStamp MinuteOfTheYear
Second DSecond
sequenceNumber MsgCount
Requests SingalRequestList of Request data for one or more
SignalRequest signalized intersections
Requestor RequestorDescription
Regional

7 ~ DF_RequestorDescription(2016/03 %x):

Tag Data Frame Data Element Information

Id VehicleID The ID used in the BSM of
the requestor. This ID is
presumed not to change.

Type RequestorType
position RequestorPosition Vector
Name DescriptiveName
routeName DescriptiveName
transitStatus TransitVehicleStatus Current vehicle status
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transitOccupancy TransitVehicleOccupancy | Current vehicle occupancy.
transitSchedule DeltaTime Current vehicle schedule
adherence

ey b L& chE v RSU # 48 OBU #74 & ¢ SRM ¢ ¢ DF_
RequestorDescription 1 v 1} 3 fe e B 3 vRE 3] W] 0 > 4o £ 3 ﬁgl N o A
B EH > ¢ H VehicleID FER A F 2 7 ®¥d - RSU #&4c7 SRM L2 {8 5 3%
B 2 RSU ¢ 4 % SSM i & » fﬁ%ﬁ i SRM £firequestor 7 % R IRk Ry Aok
forr R Ry AES G RENFHRL T fm*—lﬁ*CBU<Lt* R s
AR > K OBU 3hdck 7 fas e R F £ o B L840 o

+ ~ MSG SignalStatusMessage 2t 4, ;% (2016/03 5%):

Tag Data Frame Data Element Information
timeStamp MinuteOfTheYear
second DSecond
sequenceNumber MsgCount
Status SignalStatusList of Status data for one of more
SignalStatus signalized intersections
regional

- ~ DF_ SignalStatus(2016/03 *x):

Tag Data Frame Data Information
Element
sequenceNumber MsgCount
Id IntersectionReferencelD This provide an unique mapping to the
intersection map.
sigStatus SignalStatusPackageList of A list of detailed status containing all
SignalStatusPackage priority or preemption state data, both
active and pending, and who requested
it. Requestes which are denied are also
listed here.
regional

& RSU #r3¢ 11 e SSM ¥ 9 DF_SignalStatus 42 71 DF_SignalStatusPackage € s
it b SSM H_4-4vR— B requestor W SRM #r3F e o w HR F Y & 2 TR

Jodt R o de kR R P R R T RELAR AR E T A M A SPAT U L §
? oo

1.2009 & £2 2016 & 5= SAEJ2735 £ B » 47| &

g@ﬁ@agﬁﬁﬁ@,?%mSMUW%2MMB%$%3§@%#¢%§
PRt FBRARSS o LAF I EE S ETFY R P E
RABT AGNARP LB ET P2 e

# 3.2-4 SAE J2735 2009 & 5% /2016 & =& ~ £ B P

VLR B ARE L LB
BSM 1. #73 3% DF_SpecialVehicleExtensions #f =7 &4 it p & B At
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FA2BREFE

2. #% ",% DF_VechicleStatus 45 it p & & F > % 2016/03 =4 7 ¥ 3
PVD ¥ 45 i p & B F o

RSA Kf%nl::%] e 2. ]"F\ Z;#.’,d"l”ﬁ;%#rO

TIM H 4v SSPIndex ¥ icfa i 2 T AT £/ > Happ 7 N ivgip
2R -

MAP é_f%ja DF IntersectionGeometry % 7 speedLimits » g it & © &9

BOBFEIEREFELE - BMER BB ERNIRF ARG
&ui“ﬁﬁﬁ@m“ Wi R e

SPaT 1. 3 BEIRe 1‘? % DF ManeuverAssist ® » ¥ 2009 & &
DF Movement ¥ _'ri’JObjectCount FEWRIT) D P 2 oo Y
&Eg’ﬁt«fr"“ [ S

2. #7334 4P = 1 queueLength ¥ 3 » P W §EARIR I AL D iﬁ’v«‘f*k 5
ek & ; availableStorageLength #‘t BErREDPT IS SRR
e =5 11 2 ¥ 4| * pedBicycleDetect 2 4v&_F 1 p| 3] 7 4 &
gr g & o DF AdvisorySpeed * ¥ 1 1 # * F
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24 4e ~ %fﬂfgiaﬁmv feft e TA L 104 & B AR Y hTIM $258p % o
Tag Data Frame Data Element Infomation Value
Example
TravelerInformation
msglD DSRCmsgID TIM 16
PocketID UniqueMSGID 9-byte string 123 123456
(optional) Ex. Agency ID +
MinuteOfTheYear
urlB URL-Base (optional) | 1% part of URL
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dataFrameCount Count (optional) Count of frame 4
dataFrames (4)
Part1
Frame header
frameType TravelerInfoType Advisory 1
msgld FurtherInfolD 2-byte string of ATIS
description value
StartYear DYear (optional) Year of the message 2015
StartTime MinuteOfTheYear 17:36, March 26 123456
(max 525600)
durationTime MinutesDuration 1hr40min 100
Part 11
Applicable Regions of Use
Common Anchor Position3D Latitude
(optional) Longitude
Elevation (optional)
CommonlLaneWidth LaneWidth (optional) | 300 cm 300
CommonDirectionality DirectionOfUse Forward 0
(optional)
Regions ValidRegion HeadingSlice noHeading 0000
ShapePointSet
SegmentID Segment number 24680
Part 111
Content
Advisory ITIS.ITIScodes | ITIScodes
AndText DE ITIS Advice 7712
Advisory ITIS.ITIScodes | ITIScodes
AndText DE ITIS Speed limit 268
Advisory ITIS.ITIScodes | ITIScodes
AndText DE ITIS Text <advice speed> 70
Advisory ITIS.ITIScodes | ITIScodes
AndText DE ITIS km/h 8721
url URL-Short (optional) | 2" part of URL 1_10&amp;t
ype=[CIF,4C
IF]
cre MsgCRC(CRC-CCIT | Seed value(x) 1
T) 1021 XM 6+xM12+x15 4

s

% partll ¥ Regions 7 DF_ValidRegion 7 3 & % # 75 »ode B = H 3 & B b
—

- ~ DF_AdvisorySpeed 2t 4 #2354

Tag Data Frame

Data Element

Information

direction

HeadingSlice

extent

Extent

uselnstantlyOnly(0)
useFor3meters(1)
useForl0meters(2)
useForS0meters(3)
useFor100meters(4)
useFor500meters(5)
useFor1000meters(6)
useFor5000meters(7)
useFor10000meters(8)
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useFor50000meters(9)
useFor100000meters(10)
forever(127)—very wide area

area
shapePoinSet | ShapePointSet
circle Circle
regionPointSet | RegionPointSet
F]pt ¥ 12 f extent 19 DE_Extent 4c » 5 ke [

)M EEFF
3 11 4e 126 2

AR W

FAi ™ > RIS 212 PR

ﬁﬁ%%%%w%ﬁﬂ°

2
F
pPETET “}J’*%I%'*i

B ok ] dEAE o & 104 E}i?%v‘ SRS HE S R 5
RSA o A i g4t % RSA R ek R4 83§ W inv 2R AL G 25
BI(BE4E) o T 4 5 104 & B ¢ #7i2 * FHRSA \,fgq
= » MSG_RoadSideAlert 3t 4, $5%:

Tag Data Frame Data Element Information Human Value
Example

msglD DSRCmsgID RSA=11 11

msgCnt MsgCount INTEGER (0..127) 127

typeEvent ITIS.ITIScodes INTEGER(0...65565)

(Volume Two of the J2540)
description SEQUENCE (SIZE(1...8)) | SEQUENCE (SIZE(1..8))
of ITIS.ITIScodes of ITIS.ITIScodes
(optional)
priority Priority (optional) OCTET STRING
(SIZE(1))
heading HeadingSlice (optional) noHeading 0000
extent Extent (optional) uselnstantlyOnly(0) 6
useFor3meters(1)
useFor10meters(2)
useFor50meters(3)
useFor100meters(4)
useFor500meters(5)
useFor1000meters(6)
useFor5000meters(7)
useFor10000meters(8)
useFor50000meters(9)
useFor100000meters(10)
forever(127)—very wide
area
position FullPositionVector | DDateTime(optional) Longitude: 121.0437024 Longitude:
(optional) Longitude 1210437024
Latitude Latitude: 24.7777775
Elevation(optional) Latitude:
Heading(optional) 247777775
TransmissonAndSpeed(opt
ional)
Positional Accuracy(option
al)
TimeConfidence(optional)
PositionalConfidenceSet(o
ptional)
SpeedandHeadingandThrot
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tleConfidence(optional)

furtherInfolD FutherInfoID (optional) OCTET STRING 0
(SIZE(2))
cre MsgCRC(CRC-CCITT)
1021
i < 3T RSA #7 DE Extent 7 iF 3 F st LBk ¥ « 73

LER RSt TSI S SRR 3 A A IO T
FRFASERET o & 104 ERJFFEY > 50 F 2k Ry
RSU 3

KB OB HIT P R BSM o % 38 RSU &2 #4153t B Be ol » T pFen
GRS FORSUBRIHT A F 2 IRTELT BT 5 R o REF 4

%% P B PE  BSM 12 10HZ 48 5 25 T g P > ¥ 4t i3 & RSU & ﬁﬁﬁ'lf“ |
Feanp oy A dte FROFRFL oS BPE Y FEG P R BSM
FEAR S A F AR R YA R A & DE T hgL e

R ETST 2 L sudk @ » H i * CAM (Cooperative Awareness Message)
KR HDF LB E M TR BB 6 ¢ 4ok SAE J2735 ¢ chBSM ¢ & CAM
SR 2R BZEBFEM I B 5 IHz x5 10Hz & - g E P edhd T
g R DS B EER 2 'XT;I%«E’,T‘Q LR =
CAM -

I § TR EPFEPFE L - SFgEFI I B A4 0 TFE CAM -
2. PR EPOFERF A - A pERFDI I I e L 4RFF TFE CAM -
3. B TR AF S E - PSS B E LA 05m/s > TFE CAM -
4 FATR NP ERF L - IFERL EFPFFLL s TFiE CAM -
PHFIT R CAM 13458 + Gk RE R RG EAFFERF > F 12
PR ARZ I AFEERE S RF U E CAM e A RS CAMrﬁtJ@w
A S e ] B A28 R BSM S S0 5 AL SN aE (78 &40 T 51 DSRC
MM ERE o B LA BSM @352 2 8§ 23 g% CAM % 23 4 i &
X EFR T LR LB BRI 0.1 f)t &2 fnf ok i K3 BSM e i
B AR 32410 d SFEEARTIEE T Y D F R A T2 22 s
0.1 f7 efs §5 JEGRA-X 30 2 2 % > Fhphig £ 20 72 2 F @ enBEAE S L 10HZ > pF
#7202 % 3622 2 Finl A L SHz o @ f P M0 36 22 pF o 4 g
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L KFR0.5m/s
1
fet EETE T
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I RET A SRR R
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Pl

EAREE— BRI |

F13.2.4.10 % {33 % BSM @ #iji¢ 5 % & 2
KT B RPN EETRRI  F 3347202336202 2 F 3 fAs5
BSM & 4 chi B B FEAEd 5 02 ) @ 4 2 #3036 22 T pF > BSM tha 4 i [

I 5 034 » 39 BSM 5 AL 33 BOHF 5 54 30 38 (T 4o ) o

#3265 i 4 5 BSM i85 & %

NALAAPER BSM A% |Flga | ID | #R(22 |Heading(®)
2016/11/18 13:29.5 110 2 |12 40.61 208.5
2016/11/18 13:29.7 111 2 |12 40.46 207.8
2016/11/18 13:29.9 112 2 |12 40.10 207.5
2016/11/18 13:32.3 121 2 |12 33.26 203.7
2016/11/18 13:34.9 1 2 |12 30.96 201.9
2016/11/18 13:35.6 3 2 |12 31.18 202.8
2016/11/18 13:35.9 4 2 |12 31.03 202.1
2016/11/18 13:36.2 5 2 |12 31.54 201.2
2016/11/18 13:36.6 6 2 |12 32.33 202.1
2016/11/18 13:37.7 10 2 |12 37.30 199.9
2016/11/18 13:38.2 12 2 |12 40.32 199.0
2016/11/18 13:38.4 13 2 |12 41.76 199.9
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BERID] E RERNFEY BB TERBEF TS SRBEF T SR
RSU 3 # 2 Ap M RER T AN F 0 #5382 Wori] Lok SAE 12735 p 3 ¥
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Tag Data Data Infomation Value
Frame Element Example
TravelerInformation
msgID DSRCmsgID TIM 16
PocketID UniqueMSGID 9-byte string 123 123456
(optional) Ex. Agency ID +
MinuteOfTheYear
urlB URL-Base 1* part of URL
(optional)
dataFrameCount Count (optional) Count of frame 4
dataFrames (4)
Part1
Frame header
frameType TravelerInfoType Advisory 1
msgld FurtherInfolD 2-byte string of ATIS description
value
StartYear DYear (optional) Year of the message 2015
StartTime MinuteOfTheYear | 17:36, March 26 123456
(max 525600)
durationTime MinutesDuration 1hr40min 100
Part 11
Applicable Regions of Use
Common Anchor Position3D Latitude
(optional) Longitude
Elevation
(optional)
CommonLaneWidth LaneWidth 300 cm 300
(optional)
CommonDirectionality DirectionOfUse Forward 0
(optional)
Regions ValidRegion HeadingSlice noHeading 0000
ShapePointSe
t SegmentID Segment number 24680
Part III
Content
Advisory ITIS.ITIScod | ITIScodes
esAndText DE ITIS Advice 7712
Advisory ITIS.ITIScod | ITIScodes
esAndText DE ITIS Speed limit 268
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Advisory ITIS.ITIScod | ITIScodes
esAndText DE ITIS Text <advice speed> 70
Advisory ITIS.ITIScod | ITIScodes
esAndText DE ITIS km/h 8721
url URL-Short 2™ part of URL 1_10&amp;type=]
(optional) CIF,4ACIF]
cre MsgCRC(CRC-C | Seed value(x) 1
CITT) 1021 XM 6+xM2+x15 4
FP R g A SR RB3 R REREB TATHA D 0 R SAE

J2540-2 £ > 2 ¢
ITIS CODE - % i§ + 5 RSU ’-‘"1")%‘ #A 4 e TIM P 3
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Bl 3.2.71 & & i B B3k % S 30 2% H OBU i 38 RSU B~ SPaT 2 MAP §
o R AFE D R g #;'Bh % (Smart Vehicle Information Gateway, SVIG)#f B~
OBD Il 3 >SVIG 2 7 #fd w2 g2 %L OBD II /15 > % OBD 1II
P18 3 g5 ‘??gmj%*gu@gm i ¥ B85 % 3% OBU Wi - ) and 4238
g %ﬁ%i*w%

L@ 2 %7 ,% ¥ (On-Board Diagnosis System, OBD-II)i & # it 5 377 2 51 38
ATy 0 'E fﬁ'ﬂ—é’ iﬂi5]§3§$§ L E Fﬁ/ﬁjﬂ* HEITA #m/{—é’%‘ P 7)11‘ °
B OWRIDIGEFA LR > OBD-II 5t g RARAPF P nE R HEREL R A o

7% ¥ ¢ 7 TCheck Enginey # FService Engine Soony 2 #f 1% £ 4 7 5% o
e R > OBD-II % ‘fug IP‘EIT}FIF.@’*} 4 F T aEd ;}pﬁﬁg*\’m s j\j;ﬁ‘pé;}iga:iﬁiﬁ
B A BT R

%38 SVIG 7 4£ 8 A2 5% I pF 4% B - N SR 2 s gR-ET S 2
FENSIEF R R EF R ;‘1‘%:3,7 i d iﬁﬁ%?%ﬁéi’?;%o% 3.2-8 7111 SAE J1979
R H2 A PID RAEEHEEL RV 6§ E M4 g 7 5] g (Vehicle
Speed) ~ % # it & (Mass Air Flow, MAF) ~ 51& § §%(Calculated engine load value) %

i

J‘é‘f
3

|
(a8
3
i}

"

i

# 3.2-9SAEJ1979 % &2 PID = & &E# 5 %

Mode | PID Data Description Min Max Units Formula
(hex) | (hex) bytes value value
returned
01 00 4 PIDs supported [01 - 20] Bit encoded
[A7..D0] == [PID
0x01..PID 0x20]
01 01 4 Monitor status since DTCs Bit encoded. See
cleared. (Includes below.
malfunction indicator lamp
(MIL) status and number of
DTCs.)
01 02 8 Freeze DTC
01 03 2 Fuel system status Bit encoded. See
below.
01 04 1 Calculated engine load value 0 100 % A*100/255
01 05 1 Engine coolant temperature -40 215 °C A-40
01 06 1 Short term fuel % trim—Bank | -100 99.22 % (A-128) *
1 (Rich) | (Lean) 100/128
01 07 1 Long term fuel % trim—Bank | -100 99.22 % (A-128) *
1 (Rich) | (Lean) 100/128
01 08 1 Short term fuel % trim—Bank | -100 99.22 % (A-128) *
2 (Rich) | (Lean) 100/128
01 09 1 Long term fuel % trim—Bank | -100 99.22 % (A-128) *
2 (Rich) | (Lean) 100/128
01 0A 1 Fuel pressure 0 765 kPa A*3
(gauge)
01 0B 1 Intake manifold absolute 0 255 kPa A
pressure (absolute
)
01 0C 2 Engine RPM 0 16,383. | rpm ((A*256)+B)/4
75
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01 0D 1 Vehicle speed 0 255 km/h A
01 OE 1 Timing advance -64 63.5 °relative | A/2 —64
to #1
cylinder
01 OF 1 Intake air temperature -40 215 °C A-40
01 10 2 MAF air flow rate 0 655.35 | g/s ((A*256)+B) /
100
01 11 1 Throttle position 0 100 % A*100/255
01 12 1 Commanded secondary air Bit encoded. See
status below.
01 13 1 Oxygen sensors present [A0..A3] == Bank
1, Sensors 1-4.
[A4..A7] == Bank
2...

NG F 1 &%@%1i@43&rﬁﬁﬁgﬁﬁﬁﬂﬁﬁwa o
TEEFEE R RE T @lﬁ—éi/'a‘”ﬁH;ﬁ‘ﬁ)iid’pihffﬁ/zl%?"é Zor
2Bl R a4 4o B 3.2.72 #oF o

Same Range,
Different Speed

Different Range,
Same Speed

BHEEAATE RSUFT MEFRr HiTd fmeniicg 28> 735 p ik
v I3 R AR T EESE SAE J2735 p % ¥ &0 Traveler Information
Message k% # o TIM 2_ i & p 74_; Fo N e

Tag Data Frame Data Element Infomation Value Example
TravelerInformation
msgID DSRCmsgID TIM 16
PocketID UniqueMSGID 9-byte string 123 123456
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(optional) Ex. Agency ID + MinuteOfTheYear
urlB URL-Base 1* part of URL
(optional)
dataFrameCount Count (optional) Count of frame 4
dataFrames (4)
Part I
Frame header
frameType TravelerInfoType Advisory 1
msgld FurtherInfolD 2-byte string of ATIS description
value
StartYear DYear (optional) Year of the message 2015
StartTime MinuteOfTheYear | 17:36, March 26 123456
(max 525600)
durationTime MinutesDuration 1hr40min 100
Part I1
Applicable Regions of Use
Common Anchor Position3D Latitude
(optional) Longitude
Elevation
(optional)
CommonLaneWidth LaneWidth 300 cm 300
(optional)
CommonDirectionality DirectionOfUse Forward 0
(optional)
Regions ValidRegion HeadingSlice noHeading 0000
ShapePointSet SegmentID Segment number 24680
Part 111
Content
Advisory ITIS.ITIScodes | ITIScodes
AndText DE ITIS Advice 7712
Advisory ITIS.ITIScodes | ITIScodes
AndText DE ITIS Speed limit 268
Advisory ITIS.ITIScodes ITIScodes
AndText DE ITIS Text <advice speed> 70
Advisory ITIS.ITIScodes | ITIScodes
AndText DE_ITIS km/h 8721
url URL-Short 2™ part of URL 1_10&amp;type
(optional) =[CIFA4CIF]
Crc MsgCRC(CRC-C | Seed value(x) 1
CITT) 1021 XM 6+xM2+xM5 4

.

BRERFEBMLETLEANRATEZRIESU NFLT G EHEE
FEZPZRERARFIE2ZHFRFL - UTRBEFRP 4o 58 SAE
12735-2009 %% ¢51 MAP U 4, 27 SPaT 31 4 B~ B ELzApFdA T 40 o 1 & S eht F e v

EF _FT £ MAP 2 4 P i T eZE 4{# % Intersection->Approach->lane > Interscetion
TEE T 0 FF P AEDID ik T B v BHY 5 Approach > Approace
B EIRT DR eEEEE > & 5 IngressApproach ¥2 ExgressApproach » 4 %] %
R ERE GG v ORGSO Aof] 3.2.74 91T e AR E 70

8 ® Approach-4 i IngressApproach £2 4 1 ExgressApproach> 2 ¥ >IngressApproach
£ ul T T ID 1~ d STEEERE IR iR &~ B Approach § R & 0 rril F
MAP # 4 5 ¢ ¢ 7 IngressApproach &3 3 (2 ™ f§ #£ Approach) o St ¥ & B

oy

Approach * 42 7 7 & if drivingLanes » I & W% 1~8 chi¥a%l > - B §. T 71 Lane
S R rE— o ot ,Tﬁ? A % kasa] Lane 53R — B Approach » 5 b a2 b
AF 3R > & i Lane ¥ /24| * NodeList &k &7 #* if B ehd_w o
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nr

Y
"

Approach 3
Southbound

Reference
Point

Maneuvers

Stop Bar

Offsets

LanelD

® 3.2.74

Northboundé—| approach Name
Approach 1

Ingress Approach (ID)

ol F BT 2 MAP AL

BB T IMAP UL 5

Westbound

Approach 2

MAP 2 5,

ALME

msglD

msgSubID
MsglssueRevision
LayerType

refPoint:
lat
lon

laneWidth

0x12

<local use default = “0">
0x01

0x03 (intersection Data)

Intersections\IntersectionGeometry\Intersection\
Name Example Intersection Map
ID 0x01
revision 0x01

247768000
1214505000

elevation 3000

366

LaneSet\GenericLane:
GenericLane:
lanelD 1
name Northbound1
ingressApproach 1
laneAttributes:
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directionalUse 0 (ingressPath)
sharedWith 0 (not shared)
laneType 0 (vehicle)
maneuvers bin 000000000001 (straight allowed)
nodeList/nodeSet/node:
offset](Node-XY-32b) (Stop Bar)
offset2(Node-XY-32b)
offset3(Node-XY-32b)
offset4(Node-XY-32b)
offsetS(Node-XY-32b)
offset6(Node-XY-32b)

GenericLane
lanelD 2
name Northbound2
ingressApproach 1
laneAttributes

directionalUse 0 (ingressPath)
sharedWith 0 (not shared)
laneType 0 (vehicle)
maneuvers bin 000000000101 (straight and Right allowed)
nodeList/nodeSet/node:
offset]l (Node-XY-32b) (Stop Bar)
offset2 (Node-XY-32b)
offset3 (Node-XY-32b)

GenericLane
lanelD 3
name Westbound1
ingressApproach 2
laneAttributes

directionalUse 0 (ingressPath)
sharedWith 0 (not shared)
laneType O (vehicle)
maneuvers bin 000000000011 (straight and Left allowed)
nodeList/nodeSet/node:
offset](Node-XY-32b) (Stop Bar)
offset2 (Node-XY-32b)
offset3 (Node-XY-32b)

GenericLane
lanelD 4
name Westbound2
ingressApproach 2
laneAttributes:

directionalUse 0 (ingressPath)
sharedWith 0 (not shared)
laneType 0 (vehicle)
maneuvers bin 000000000101 (straight and Right allowed)
nodeList/nodeSet/node:
offset!(Node-XY-32b) (Stop Bar)
offset2 (Node-XY-32b)
offset3 (Node-XY-32b)

GenericLane
lanelD 5
name Southbound1
ingressApproach 3
laneAttributes

directionalUse O (ingressPath)
sharedWith 0 (not shared)
laneType 0 (vehicle)
maneuvers bin 000000000011 (straight allowed)
nodeList/nodeSet/node:
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offset] (Node-XY-32b) (Stop Bar)
offset2 (Node-XY-32b)
offset3 (Node-XY-32b)
offset4 (Node-XY-32b)

GenericLane
lanelD 6
name Southbound2
ingressApproach 3
laneAttributes:

directionalUse 0 (ingressPath)
sharedWith 0 (not shared)
laneType 0 (vehicle)
maneuvers bin 000000000101 (straight and Right allowed)
nodeList/nodeSet/node:
offsetl (Node-XY-32b) (Stop Bar)
offset2 (Node-XY-32b)
offset3 (Node-XY-32b)
offset4 (Node-XY-32b)

GenericLane
lanelD 7
name Eastrbound1
ingressApproach 4
laneAttributes

directionalUse 0 (ingressPath)
sharedWith 0 (not shared)
laneType 0 (vehicle)
maneuvers bin 000000000011 (straight and Left allowed)
nodeList/nodeSet/node:
offset1(Node-XY-32b) (Stop Bar)
offset2 (Node-XY-32b)
offset3 (Node-XY-32b)
offset4 (Node-XY-32b)

GenericLane
lanelD 8
name Eastrbound2
ingressApproach 4
laneAttributes:

directionalUse 0 (ingressPath)
sharedWith 0 (not shared)
laneType 0 (vehicle)
maneuvers bin 000000000101 (straight and Right allowed)
nodeList/nodeSet/node:
offset1(Node-XY-32b) (Stop Bar)
offset2 (Node-XY-32b)

L RRIREE T PN AR BB AR 138 2 o 4o 3275 fa B
BEFEPLARE PP T FMLPR TR E F A B Approach 4~ £ & B Approach
IR O T EEKRIE . VM ALP L 2 g P & 2T 8E S B Approach %
AR B S A B ¢k ST EE Y R IR A RTVRRET 0 A
Approach %% BLR| 7 12 4] 8 w2 4rp w H (7 %R Approach b o it 53 2| 477 R
R i Approach 4 it 59 ¥ &v B o Approach b g B Mm%l 38— ) & e R
W SpaT FHELFM o3+ H P B R Y M PIFY wRIBEFLT AL LHER
BB YU P B AT AR T M 2 P W {7 8 ¢ Approach @ ‘:5‘_53’@ °
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sa%
?’;\/\\?N“"
Se R

M6 138

] 3.2.75 SPaT % ip| 3= e v

Fi v MAP 4

WENE valuel MapData ::= {
msgID 0x12,
msgCnt 1,
intersections {
{
id '0001'H,
refPoint {
lat 251547870,
long 1216966830
}’
laneWidth 3,
approaches {
{
refPoint {
lat 251547800,
long 1216967240
}s
approach {
drivingLanes {
{ laneNumber '01'H,
laneAttributes 2, },
{ laneNumber '02'H,
laneAttributes 2, } } }
}’

{
refPoint {

lat 251547970,
long 1216966420
}s
approach {
drivingLanes {
{ laneNumber '03'H,
laneAttributes 2, },
{
laneNumber '04'H,
laneAttributes 2,
ISR
¥
crc '0000'H

H

% OBU 42254z 3 MAP 2t 4 14 » d > MAP 21 4 ¥ 7
L% iEE T ID Y4 EE ¥ S DB BT 7 MAP 24, o
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o FE o PIREL T TG e R B Y LB o
Lane 5 i k%3t > B F]E_SPaT énF 1 & 4 ¥ i%5:F Lane ID 7\’*‘\‘;7‘1 °

SPaT {1 L 47 3t MAP L L ff ¥ » d 30 F30 § EF PR 4 e it > e i
¥ €375 10Hz 2 &p 3¢ g8 ID- B%FAW— 12 % % e ¢h MovementState(i
CREAR) AR A T S 2P Ed Sif Lane X % o e P L > FAAR
AT BB EHER T OMAP L > FESDER T R AT E] MAP UL
PUPE L YRR LGP AR ¥ R F “ip W BE T T BT BLAPR A 2
FIRER &~ W {3725 6 IOTARGHEL S FT 538 Lane ID & 5B A7 -
4o b oarit o T #-EJT MAP £ SPaT 3t 4 )i 42408 3.2.76 & 57

SPAT # 4 %
MENE msgID 0x13
intersections/IntersectionState:
Name Example SPAT
Id 0x01
Revision 0x01
Status bin 0000000000000000
Moy 100
timestamp 1000
states/MovementState:
signalGroup 1 (lane 1,2,5,6)
state-time-speed/MovementEvent
eventState 5 (permissive-Movement-Allowed)
signalGroup 2 (lane 3,4,7,8)
state-time-speed/MovementEvent
eventState 3 (stop-And-Remain)

FEU273551 S GRS
A HEFMAPELE

v SPATFIEREA

SPaT:fE . HEELE
AR — ~ EESEELER LG
. MAP E
BB C1ID¥ H i ELane Y5k SEIHAH

BREGREE
7 MAPRHL _
S S RS EE
T St
fﬁﬁﬁ%lﬂi&f i k B
g
i EERFTSEST 2 Approach

o TR AL A 2R

B 3.2.76 SPaT £2 MAP 2t i EJ? 42
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3. & E AT
?7ﬁﬁﬁﬁﬁﬁﬁi’“ﬁﬂ%giﬁﬁﬁﬁfﬂwuagﬁﬁﬁﬁiﬁﬁ
g{% LM S :u/PL*v—_BPE*Iﬁf"%_L A_V,E;!Eé/g;%f{ﬁf r’f’%gi/g’%ifiill
ﬁ%ﬂﬁﬁﬁﬂw@pdﬁﬂ#%gﬁﬁﬁﬂ?%&ﬁﬂ’mm%&%%%ﬁﬁf
A7 Jo 3| SPAT ~ MAP 22 TIM ;L 4 {6 > Bhpiedrd 1 B # 2 &8 fpn b
#£ P~ % (Smart Vehicle Information Gateway ,SVIG)% # 15 OBD 11 4 & B~17 & §m351
G SRR R RLE SRR ) S S L SRR Rl i
SRR IR R IR RS YR

BHCN 2 T E 0 AL TR IR

Lo dIR B T R RE R S 2 % R R R Wi S et b X
B &R T S AR TR R 2 A

2. R EFFRFEM ABNRREIREELERERSRET R T L w5
B L 0 BB W FTRE T AR R A AR A R it o

A EEAEE 5 o d N ERERF TN 2 R OBD I R iirz £7)
BN A ADT I 42 E S N EE R F L 8 I VKPL=8.16 x Vs/VMAF
KB g 4L o "f % MAF ~ 1 @32 & 5 &0 § R4 etk iie B gig
ig_\vs?él =2 ﬁ <;r\‘. 9}@:1 LI S

Vkrr=1.29 - (VEL/100) x (0.197 x Vs - 0.844) X atemp

PPN RS TR AL AT R Y o A R f A dmAEr R
B iFd el 2 TR R 1 PR R IR R AR R T R E S TR Y B L
M%EW&%BJ*éf’&@u@ﬁﬂ*%¢%*irHWPHﬁ"&ﬁﬁﬁﬂ
WOBOTORANBIME S P EFET RE FHE(S D F)FE AL R COHC
CO2 5 A #3cdr » i3 B T30 &> 352 8 BRIl B 5 Fd P52 dmil it
A R B gmAs AL RCR] o Y b - R T 2ot .

BEATL A XN AR T RRRIT R REF 2N RIIF LR
BREET D AERIFIPF R Ry ORI EFT EEPFD L Y oY
AR 2 AR T NERBRITRIT RN L DD ETETE 25 e

T

- ~ I ¥ 73 (% VEL>30%):

KPL = (—0.0158xVg; + 2.1865)x(—0.0011xV4 + 0.2756 XV, s — 3.6913)
=~ B A (F VELS30%):

KPL = 0.5179xVy¢ + 0.255

bR A R R TR R AR Y SRR FRATT

Lhgd R LR DgRARH R L TR SR E R RO R ok 329
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% 32-10 Bav B EEp

&R
=2 - iR 4 2ehhid | ¥ 2 RS EL 2 RE RILER T 3
GE Bl PUP )88 0 P | B e Ry T 2L R R
BHERCRERFENE D | B2 fE L EiRd e g
B o LR o

i ’Mﬁsmﬁiﬁ-@iﬁwﬁ HAvehB 8 o %2 gL iad
GERLE'IP ) B % > R F) 5 (Ao h 2 b Lo 2 - e

HEPERTN O Fla gL BRI

¥ o

FRZ IHEAZEHEL 240 @l | FETER LA S92 HFRS
WEEORSFPEIRCBE P RRETE T 2084 0

RS ERVREEI] GNP

o

FrRw » RTR T B SRET R | S TR R T T g L
SEE DR RE L RE | B A

¥ 2 | SpaT ~MAP & TIM 3t 4 (5 > TR dpedis | F S8~ B3¢ ~ 23
PR BLGAPS AR T AR A L TR b (F L ki A 4T R o
32,6 F R PR ER

TP % AP BT A A PREE B TR R S
RS (R A<Sm)E B E (L A<lom) RIS P i Rn Y b A
TEFAORNIE G ERRET > 295 10315 28 2 Feagid 41 &
kp = BINA o

\mb?

. i B ERE S L Mg FL kp FEFE Y B8 g b3 7 AT
é*ﬁ%&oﬁﬁiﬁi’W@ﬁ “Pm%h% EFRENN o WGy Rxgllc

o JF A (SA )R] %2000 # 15 0 F R B IO GBS B o

2. @%ﬁﬁ*W€§4’iﬁm%%&ﬂ%ﬁm%&ﬂi kg fersdpa + + 48 -

F_

3. BijzHBRBid SRETEE AP BT R & Ve IR o Ty b A
Ff‘;’ -:5- —?‘ °

ARG S RSB ERT R WA LA E AU g
ﬂ@ﬁﬁitﬁﬁﬁﬁpz’%?&iﬁ?m&@#y@m@s%g iR ks
r & QZSS fFkE o Bs 5%k ti(Satellite Based Augmentation System) = #& £ A i+ &
I k52 ff 2 % (Dead Reckoning, DR)# B @ i i Sz #b » 3E3-ATH - A4 &
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Tl k%o 4ol 3.2.77 0 58 P 7 2% DGPS Ak > A4 RTCM
% RSU % # » & &2 OBU %= I JRI% ; & m@%e@%S%ﬁ@{i,
i B AR E Foung 2 RS AT P 7 A &mé‘:\w A ERTE TS mé

L3 /f ) iR 3 g2l llﬁl——i 4 irf?'iff’_’]‘iﬁ °

—A—
©k
=

=

B:10%
=
o

’zu;
(

\’l

o % - ]
~ -~ GNSSHE
N (HUEEBBILEHEEEE)

Base[EFEE L Rover 15 H i (&)
MBS000 antenna
(GIS V-F)
MB5000 Sensor,
(REEEMD)
NMEA 0183

1PPS

RTCM2.3/3.0

- Computing center
__________________________________ > g MBS5000 Utility app (for
S configuration &

recording)

| BEsREREE |
B 3.2.77 p 2EREE L Tl ki
BF“&mDmﬂé¢ & E RPN R 2RI P o 1e-GNSS JRIF 0 AT
;:_F,g LA ER PR 2 E A3 1% DSRC A 5 R 3@ i i 71 (RTCM
SC-104 #8458 ) 0 pangr® e 38 3 B 49 M 34 B TR LD
%:éSAEHBS%ﬁﬂ#4&%Rﬂmhgﬁﬁﬁﬁﬁﬂiyipf@ﬁ%€%
#F % SAE RTCM 3 4, #_i=4e Ik % %t o

VEBEY DR FACEG - BRI R TP AR A E
R d ¢ o P L RP A2 REY sRiEZEFRT G E R
(http://emap.nlsc.gov.tw/gis103/) PR T VAR R e A 1 4
13N ER 2 o B AR e N AP RE P TR U E P
PRSI DT LA o S ERBREY FHALE S EaUEE K52 RTK Tini
& 7 GNSS 2_i+ ik (COMTECHSYS MB5000) % § T4 # ¢ Z_i= #§* c7 Golden
Sample > #% BT G ¥ B AT 5 A o 4= PIEP FR O THEH 2
%#ﬁ@ﬁ%%@i%%%ﬁﬁﬁ’?ﬁﬁﬁ%ﬂiﬁﬁiﬁﬁﬁﬁﬁiﬁﬁ*ﬁ
FRWRAEHRZ GRS BB AR g2 A ARIK
SRR - 3;’1(1? P F RN A L RE SRR R R A
EREASFRA L NRBREE TR G o B S R F AR
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Foebad ERERE - d AN GNSS & B4 430 f2 0 &2 J;P’D{I"'}LF 17 &
B+ QZSS fh o 24 3 3 % bi(Satellite Based Augmentation System) > 522 Jn Fi39 B
6 BT /B SBAS T i={f& 1% ;fﬂ T_SBAS #k & Seengiprd 32 0 4

—-— /

¥t ublox NEO7P GNSS fi-ie » ¥ 1135354 T 45 4 B B SBAS T i=f& it -

echo -en "xB5\x62\x06\x16\x08\x00\x00\x07\x03\x00\x51\x08\x00\x00\x87\x29" >
/dev/ttyPSCI1

A T LT 4 4 dp LQZSS SBAS ik o

echo -en "x00\x00\xC2\x01\x00\x07\x00\x03\x00\x00\x00\x00\x00\xCO\x7E' >
/dev/ttyPSC1

Flt Bd E RARP DT RREFTR R T A B e g TR e A6 E 2

Bl A R 2k S S T

1. ITRIIWCU (% GNSS %_i*)

2. ITRIIWCU (QZSS f#k # 4 % =)
3. ITRIIWCU (f % 4 = DGPS)

4. ITRIIWCU (R 2 % ¥ «~ DGPS)
5. Cohda MKS5 (% GNSS #_i+)

6. Cohda MKS5 (QZSS # % # v+ %)

BT g FIRBE I P A j AR * AR BPERET R LR ot chk
Foo 72 A7 IR T (de SAE J2945/1 #7244 2. Open Sky Tk 3 )4 20 £ i 2 i &
EUES 35 (*u A0 % B RS BT L B enk Ko A izl R
WEREFD L 2R WA A - BAPF ER DTS ORERR LT B RAmE T
PHEAT LR FEZ 2F R LT BB Rl BT R
LR R AR AN R e ER AT NP RS s AR
NMEA-0183 #f % & T chF 458 @ 5 4p B e & 7 42 3 B (5] 4-SGPGGA ¥
HDOP -k ## & F]+ ~ $GPGST ¥ chig &/ R EER L) Lo L3535 2 %
T E A R AT o AR HHS OB TR RN AE > A 1749 B NMEA h R4
FHROBFAIF ACFLFAAAMOTRAL F LT nE 2 Lk g R
B el o
327 BB FNE REIRG

KL SRR D BT AR 2RAEIRDBRRT 20 1R 2 £ RE
R A 2P ALK DL 2B EF Lk K (Security Credential
Management System, SCMS) » H ¥ £ 4c Bl 3.2.78 #77% » 4 & & ¥ H (Certificate

Authority, CA)~3:1p % Jfﬁ(Registratlon Authority, RA)» ¥ ¢t 2 4% Jfﬁ(Linkage Authority,
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LA)#f e & o sz t&ﬁa BT AIED PRBLEET R £ BET BB
L EEBHAELER

Certificate 1Ds:
Encea(CertiDyay)

4. Issue certificates:
Encsi(<PUB,, CertiDyy XOR CertiDy,,>)

2. Request certificate: Encca(PUB;, SK;)

3. Provide certificate IDs

5. Provide encrypted certificat;\ h
CA

R kR http/www.its.dot.gov/meetings/pdf/Security Design20120413.pdf

B 3278 % 2iGa@ F I} S
MTE R ETR 3278 X 2GR IR A B TRP

L3 %% OBU ¢ » RAHREH

2. RA ¢ ##73 OBU i FR(request)=t A& 47§ » T 1345 % E&]gg‘gﬁlgrs o0 w_ e
B3 CAREzZ 48 bl4cl@FET DI F FEEBEKE -
RA e LAl fr LA2 & £7 Bruifdjsic FCA AL BH -

4, CA#iEd RAEI LB S8 A2 B o

CA$A2%E P2 BEL SB2RFID F12p ¢ »rF NehBE L > T
6. OBU ¥ RA £73|&# -

SCMS k3 2 b o /- P 8 — B 454 (Authority) s &% +oif 2 G H L
7i— B OBU & # & £3% OBU ##£3 vdt I§3F o 4r CA ¥ wif 3 - - RF R EF
e frlg A4 2 B AV B OBU #7g ; RA 7 i i %R Bk CA
etz 1D B Ari 3%t CA “rw @@ %% %5 - B OBU ; LAl & LA2
7R AT TR P B Rt 5 - B OBU & AL V- SRIEHE

Yok BALRRIE Y B RE R %ﬁéiﬁlﬁﬁ’é' »IEEPE R0 RIRER G S
iR F R g 2 82 .&?’é‘_f‘f—'%ﬁ Zo ko Hep o R e iy 2 B
ERIRER R MAEFRL S L e L2 e b BAFRD TR L D
WAVE/DSRC & $$ 33 ¢ 4ot & Rz ?5& THA AT CFE T D F 2R
FEFEZEZRE R ‘?'i\' FE Z 3% 18 IEEE 1609.2 #7 %_% 57 ;8w SCMS 2%
¥ 2 RA & F(request)iG# > 22 15 F 3|d CA % I chigE b e £ 5| 2 4&(Public
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Key)¥ 4 4% (Private Key) © 1609.2 % > # 4| JR7% 30 Ao & F i de B 27 f2 % HPRTE o
BFoRANBAFTALFEERE AL 2 RHIRBR LT ’%}‘ﬁfﬁ‘&? £ ok i
FRIRE Oa FE VI Bt oo B L SR - R T R
FATUEEL P L RBEEALN 7o REL R AL g ,{a‘:%n

A
‘m\\
=
»¥

rEY ﬁ%iﬁ#ﬁnfr B iR S T E DA ke 4E
1.SCMS &R B

BEGHEPA A P 0 B % 3B Y HRSUZ OBU » RSU ¥ 2
%38 3G/AG AR R B- T A ho i@ B 2 { #7enig @ OBU i@ i * ¥
B pHEFEF R FRAENEFEELIEHET AR L AZERER
PEEAENGHE 261 REZ REZERSURE S E AL ITERE -

2.3 ¢ 9RSU 2 OBU

RSU 2 OBU 5% iz 5 SCMS #_& 0% > 1% 2% SCMS #PREH 1 7 Fapi@
B o B 3 N4 A RB -5 F EF R CVPD 2+ F 1 2 OBU k> #i5
203 F @B TEAF R > F S A - BE; L RSU ko RIEERG 1
G ORBHET ® 1 (S  Heotd H RSU 2 OBU #7 i# e & 351 5 IEEE 1609.2
MEBEFWH 4 T 2EFVEP LRERAFERZEN S RSU 2 OBU »M i 4
6+ & iadp IEEE 1609.2 ;U L&l k@ Lz FiE 2 KRl mit o

Initial-
obtain one-year
certificates

Update
certificates

SCMS Server

Initial-obtain certificates -
Update certificates

RSU

B 3.2.79 SCMS 7R E # & OBU/RSU & % 5 +1
% 3.2.79 325 OBU -~ RSU i i SCMS 7R B kB~ 18 & § #7182 » OBU *t 4= 45
A AL PF Lo SCMS RIREB1H - # Pelg ik ® 2 18 7 £ 51538 RSU { 37
cR el @ RSU 7 3 47 desft s 28 { AT R ALY 4215 46 SCMS ®IRF P~

B3 -
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SCMS Server

™ [ ra cA LA1 A2 |
i Module Module Module Module i

Request Certificates

Get Certificate|IDs from LA1 A

Get Certificate|IDs from LA2

3

Request Certificates
Provide Certifi¢ate IDs

Provide Encrypted Certificates

Provide Encrypted Certificates

Bl 3.2.80 OBU 4~ 455k 5 B~ 17 15 ZE 5 & [

SCMS Server

o RA CA LAL a2 |
Module Module Module Moadule

Request Certificates

Request Certificates
Get Certificate|IDs from LA A

Get Certificate |IDs from LA2

Request Certificates
Provide Certificate IDs

Provide Encrypted Certificates
Provide Encrypted Certificates

Provide Encrypted Certificates
le

] 3.2.81 OBU { #7!& %P Bl

B 3.2.80 % OBU 4~ 45k fii B~ 5 15 % ep% A B) » SCMS PR EA % RA ~ CA
LAl 2 LA2 » f# Module » & §3% # OBU » SCMS ® IR E & /5% » RA Module
e P52 LAL fv LA2 Module & 4./ % ID » CA Module 1518 RA #5448 24 &

w5 d RA @ OBU =4 - OBU { #7/& #R|i% i RSU P~{7 » 4- @] 3.2.81 #7577 o
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SCMS Server

RSU RA CA LA1
Module Module Module Module

Request Certificates

Get Certificate|IDs from LAl__

ke S

Get Certificate|IDs from LA2

be—

Request Certificates
Provide Certificate IDs

Provide Encrypted Certificates

Provide Encrypted Certificates

I+

B 3.2.82 RSU A= 43k i B~ B IE % 3 { 3TIQ HEE B B
OBU/RSU

1609.2 Signing Module

Send signed
message

1609.2 Verifying Module

B 3.2.83 OBU/RSU % % % sz h

B 3.2.82 5 RSU #~ 4ok 5 B~-10 G H 2 { ATRFETPFA B > B RK % RSU »
SCMS #IRE & 5% ¢ » RA Module ¢ F#§2 LAl fv LA2 Module & .5 % ID >
CAModule i% i RA {#F| % & %8s »CA A4 B#HEL SY RABLRSU -

OBU & RSU w SCMS @R BB~ F G #F L » I BHEHEALTEFE%H
4] 3.2.83 #1770 A3r4]¢ OBU % B~{¥ th)f % #- J2735 BSM 3 4 %6 1609.2
ERH T ER L MM LEN S P OBU L * GE¥ L5 HE 1609.2 %%
Wl ivgk® 4 i P>® BSM 3 4 0 % 5 RSU B £ 4] * B~ 7 ch i 3% #
RSA/TIM/SPAT/MAP %31 4,156 16092 § T it g 16 » R ¥ L3 0 )

B 17

g OBU £ * 15z #2045 18 1609.2 % - (5% 7% 27353 4 B o

&34 & 3 & Cohda RSU/OBU 1609.2 #3 id {4ipl3ker § iF » d % Cohda #
Security * & & * % = & $t 48 Aerolink » M IR0 F ER A AR E £ P rEE o F
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&7 psid B F T3 3 configuration ff % ¢ > #7121 2 T Aerolink EFEE O =d
Cohda % % } {52 configuration 4% ¥ chpsid B> R 2 fr1 F L F AP > £ T
IEEE 1609.2 3t & 35 3 P o @ SCMS 1§27 7 : §8 4 > Cohda MKS5 &2 & 4 3% iF
Aerolink » #& ;% ® 2 1 7 SCMS i 4% > ¥ Cohda 3% % }+ root &% ¥ Key & /2
PB4 1 AT SCMS #1424 ¢h o 9700 A 57 5 # Cohda 1 root 1§ 52 Key ¢ »
SCMS M i{ gz & 53 o ¥ % Cohda K # PR3 & & RSABE R L &
F % PEE ST Aerolink ApREdp £ kA 2 RSA B -

3.3 ’J‘ =3

N\

£ EREAT 558 RSU KA K B3 ) 04 2 552 B 35402 fod L 73
T IREHAHRSULFRAZ FRTHBRIL AR L0 7 REL
%

7 I 2 3K T ¢ Probe Data 14 1% 5 Bym s 47 @ % 4] Sop e v A
Yoo B RS CERMRATHE S ERLH R ETESRLENE
FHEE 2R TC%%&@'Q‘?fxwiﬂm AR B TR

E
Ij"ﬂké y & gif;?%ﬁf‘?ﬁﬁﬁ?%#\i y 1"157%%%&?”'7%3—5—‘1%? °

a2 TR ELRAARRPLFTHEEAG <0 7 ERRSE N 2 RSU
TR E A m R Rl R Y F o 8 AT L 4040 TSR PR
¥~ TR  2REVFEAIH N FRRIE P D TR TAKE
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% (V) crpRi% > % AR 2k A e B KA F(V2V)2 TR "’(C)
B 2 ngw(I)mepR o e B SR P HR R 4 T BLTAPR AR F) BT A (SPaT) B
WOEBRBEIN 2 FEARL A KR RBIE SRS DB SR RN B
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7 - W15 SRR BB ELIEN
SR EURE
33 1RE
SEEZWE  CHANEE  EEEED s Hla2
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B EE B a
R
sHEE

Bl 411 T2 @ivshpl3Bl - FERL 2 %P 21 TH7F-A
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BIFB L FRANLF 2L FLEEFRBEE(ZRER)N L2 ﬁF’rs# RGO
B Pk B2 kB o

ERETAF AL SR E T T RPN C
TR LIRS T FEE 0 Aod fRFEEE SR(AVD ~ R A(CCTV) & &
jw R E(VD)E - 1 ﬂ C2l 1 ieendads o mfe & B WA FAHAEL > bl4e ETC
MO04 /MO5 > B 5 ] # DRELE  BAFR G D e P hETCH R P T
ENE T
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aan»
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N

3. B

ERFERE IR T RBE D AP FRPEREF FRAEERFE2
Bafe o B R R E g S FRAAFEE N FE R 5 @ S ARRIEIR D
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SAE J2735 i & ri 3 % 352 %3 - (Abstract Syntax Notation One) (ASN.1) v
A AL (BER) k4] &% - DSRC SAE 12735 &% p e % LFL#' DSRC/WAVE
PrBEat KA L RS B L Redd 3 AL E - TRAE
AAFHREAHp f L 0T A DSRC A H T @ifn 4 e * 4258
=RUCECE S R SR WS SR g 1

DSRC SAE J2735 . A =& 3 & § & ’f? % WAVE &3 i 3 - T (Wave Short
Message Protocol, WSMP) } » H ¢ % £ 125 582 (78 & 24ph e 4, 8 o pt o> &
DSRC SAE J2735 t#R#%& ¢ » #r5 W L % Fipends i A3 *  ASN.1(Abstract Syntax
Notationone); iz k477> ¥ 2% 2 ¥ 4phE 23 4 BT 5+ ASN.1 %5 2R
A # &9 DER kK % o

% DSRC SAE J2735 B A4Ten> ¢ BE e sl A AN LE Y 3 &2
i BB KM LS Y BSMCTIM~RSA~SPAT Z £ &£ chF & o

BSM(BasicSafetyMessage) sk &~ % >3 4 3 & § % k@78 78 &80
St AR T N GlAe Bk CER N S e E o f SR REAMNLETR ’—EL
ABPRATINLB ML FAF AP DR ENE BRAAT 2L B
BETIEERT I & «u&i“"""‘lz:}%ﬂxﬁ/mrﬁ Riag B e R R R PR F)
NI0ELEBSM AAE 2 L P UREFE X 2R FFFEF L2 LRS-

RSA (RoadSideAlert ) #RI%¥ 730 L& » 1 & 84 BRIK & S d]? w8 F 2
B TR N MR FE ST BT SRR S OBU 7R
# o A & % # ¢ 7 F #& (accident) - % ¥ # (incident) ~ i B % 1
(road construction) ~ FE % (crowded) & % o TIM(TravelerInformation Message)*= {7 —'ﬁ

BEFRUH A & B BRI Y s R P IFE ST B H LR ERSD
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He oo

% 5.1-1 SAE J2735 7L £

BN ALEPNF
(1) MSG Al a Carte (ACM)
(2) MSG_BasicSafetyMessage (BSM)
3) MSG_CommonSafetyRequest (CSR)
(4) MSG_EmergencyVehicleAlert (EVA)
(5) MSG _IntersectionCollisionAvoidance (ICA)
(6) MSG_MapData (MAP)
(7) MSG_NEMA Corrections (NEMA)
(8) MSG_ProbeDataManagement (PDM)
9 MSG_ProbeVehicleData (PVD)
(10) MSG_ RoadSideAlert (RSA)
(11) MSG RTCM_Corrections (RTCM)
(12) MSG_SignalPhaseAndTiming Message (SPAT)
(13) MSG_SignalRequestMessage (SRM)
(14) MSG_SignalStatusMessage (SSM)
(15) MSG_TravelerInformation Message (TIM)
(16) MSG BasicSafetyMessage Verbose

2R AR S B

e V2L RREEB P 0 ¢ 3 OBU #4725 ~ RSU B pl 8 ~ Azt ~ ¢ wxifp
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A * (re-use) ~ ¥ S it R EBcOBU A o c B AR F g 2 oo K
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3%}}3;—}? Jé—‘

BB PRIERAZ AL R ARERAL
%%ﬁmunmUﬁﬁgiﬁﬁxﬂmgﬁo%
194

-
)h-

>_L

bl

=

P
- N
1€

(e

ol

¢

ey

=3

n}'}



AR THRMEEY cHN G o MPERTHRTL R AN ERRERE A KT
Pt 2 )T SR EEHRE T BORW R R S w0 ¢ 7T R RSP
AATE A

(DB BAELEV2DE TH 2L FEFTA RPN ETAZES T %
RBRBEET P TERS I HREY R AR FRLALAL R 8
LS Riai= TS

B DB R EEERT 2 THER KR ) IR R TR

T OERTRIZ RS RS EARNERE AR ATF LT LF

N

S0 B N3k gL R K HOR B O R 2 B8R

ﬁ? K OBU SR PIREFIAPBETHR - pFHET  RFE- BERE

B KK SR B R R 2 TR 4R T s KASZ 4 £ OBU ki

M RSU 2 + £ RSU w @ FREAAT 2  FRIPHRS L P 20867

WEAPRER AT K- BEFFREAD OBURSU ~ ¢ T S eanfitg 258 > &

BT R S RS & H TR LRI g o B RS A ¢ 8

FEHCRATF 27 en@ f ORI 7 RIEL R P~ mIZR L T LR SR

LR B R FEASEN 4 CCPU RHMETRET £ L ik

Wite 7 RRFHERA R EE T

TRT R BMERRY e 72 PR E CRRKEERE R T CHREE =
A H A AifdeT oo

FEG T Ed o T R E LN LA WS

5.1.1 A R a0 % 3

el T AR A

4§ OBU-RSU-~ 3% & B el e ff > %2 5 = b > - @ 4 543
T4, - A RSU B ~- B3 OBU &> it P52 RET AN EAE
B i Pl AR - ] B 5 P A3 B R R -

2. REGT R G

R A& AT ST HHE S0 » OBU 2 20 = RSU» 5 £+ 2 OBU *
410 % BSM T4l 4 4c RSU s 43877 UL B > Tt b 2 27 %
#1750 5 OBU #i#m s | 2 ¥ £3:8(7 RSU #E ik o ¥4
SHETEARVHAEARAE T OSRE ]l EF EY LT FHAT S

B oo ALK > S EREFALINE > I Bl fmASATT o

e

[
o8 (m‘g

=

bl
=

195



100M/40M TARiLE R

PSS

SMEREE N 2 4

4G EREE

CEES)

RSUzL %

| PR |
IERBEAFE |
: |
| I
| GE |
| I
| I
I

| el PreRIER
25 BOBU S 1EARSURHS |
| (E5E508) (E5i208) |

B 5.1.1 fepeaid 2n % ’Iﬁ?ﬁ%ﬂ%}

Iﬁ%ﬁ’ﬁ?iﬁéﬁé’ﬂ‘?#*#%& X3¢ 0 OBU figdzst ¢ 3 Ul 2 TR g2
FTEBAWREBAT L~ (TR P B AR TIL L7 TR Ft UL K
FEE ~ Blom a0 ATt R E UL ;kkﬂwfa%?z&‘p? FURE L > @
e P2 Service # BARNEFTHEY > F RN E UL S &8 TR EPAEE In
Memory 4228 & {7 F 8 B o

£ RI3% % RSU #3423 cn@ g 228 304 » gt 384 -1 ThreadPool fe ¥ F ik >
staﬁ = RSU % % A2 OBU 2 4] 5B e & o po 304 2 4 § 4258 Service 9
TR o OBU 2 RSU B A & L4 4" K 2 SAE hilFt L2 B
FoRkTF REHIRFERT HRET L SEINT EFRFEET A RPN
o AT S B DSRC;{ # + Middleware %2> » ;R OBU % RSU figg &+ 14
# P~ DSRC i3l » B EFRIFEFTALRNE ot KT W BRR > FH4cR 5120

196



RS )

OB - EnAE)

(Aunaas) z'6097 3331

FNM £609T 3331

SR e T R |
- e il
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TCP/1P R | R | IEEE 1600.3/WAVE TCP/IP
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Short Message N . 8 8 | short Message L
IPv6 S8 Pv6
Protoco % | = | Protocol
£ |z
= i
LLC (IEEE 802.2) < LLC (IEEE 802.2)
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AF g ¢ 5t DSRC % # + e Middleware 4 & #-3 * IWCU + WSMP/UDP
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[/ nerwork
m SERVICE i
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Registered WME Services and Converter Rules

m SYSTEM i

Register a WME Service and the Converter

Tndex [Service [Chamel PSID ~ TWCUPort PCPort PCTP [psc Status

1 [Provider 172 |11 1 11 192.168.10.10  [ITRI Active
? User 174 12 33 3 192.168.10.10  USER Pending | Uniegiser
3 wsMP 178 113 44 44 192.168.10.10 Active | Unegisier
Unregister

Bervice [ Promieseme v [channel — [cun s ) s

I EE—

IWCUPort | PCPat | per

(Regee |
WSA Repeat
Repeat: o vitimes/5 seconds

(=3
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192.168.10.10:10

e

B 5.1.4 IWCU Fiuinindzr A B
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# 5.2-1 OBU #up* % 4%

T A L v2x_obu_historydata 1s view
W L i e B
rsu_id varchar(32) 3 RSU ID
obu id varchar(32) 3 OBU ID
msgid varchar(30) 3
msgent varchar(3) 3
temporary _id varchar(30) S Temporary
ID
secmark varchar(30) 3
lat varchar(20) 3 SR
lon varchar(20) S =R
elev varchar(10) 3
accuracy varchar(30) 3
speed varchar(8) 3 # R
heading varchar(8) 3
angle varchar(8) 3 iR
accelset varchar(14) H_
brakes varchar(10) 3
width varchar(8) E i
length varchar(8) 3 B
vehicleident name varchar(20) 3 R
vehicleident vin varchar(256) E
vehicleident ownercode varchar(10) i
vehicleident vehicletype varchar(20) i 7| A
fullpositionvector utctime varchar(32) i
safetyext eventflags varchar(2) i
safetyext pathhistory itemcnt int i
safetyext pathhistory pathhistorypointsets | varchar(256) i
safetyext pathprediction radiusofcurve int i
safetyext pathprediction confidence int H_
upload time varchar(30) % g ATPE R
receive time varchar(30) Z B apF R
# 5.2-2 T 5 RSU 483 RSA 3 4, & &%
TAA LA V2X_rsu_rsareport
[ ey - 8 3 ik e B
transation_id varchar(30) 3 transation & — 3%
LEIe:4
rsu_id varchar(32) E RSU ID
rsa varchar(255) 3 RSA 3 4,
update time varchar(30) z {RTRERE
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# 52-3 OBU F#lfa iz &2

TRA LR obu_recv_log
[ Ry - 3 & T iRT L
obu id varchar(20) % obu FiE - L u] L7
obu recv_time varchar(5) % obu T 3| pF &
sae_msg_type varchar(10) Z sae 3| %]
event_type varchar(160) S ¥ i ITIS CODE
timestamp varchar(20) E SAE p#fF
position_lat varchar(160) T ¥R
position_long varchar(20) Z EARERGY
car_lat varchar(160) E3 B3R
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car_long varchar(40) Z &38R

mac_data varchar(80) 3 RSU MAC
same_data varchar(10) Z FLAG
3 52-40BU # & ¥ 7 & 4
TAREA LA obu_sendtohmi_log
[y S 3] i ¥ F o
obu_id varchar(20) E obu & — L u] X5
obu_time varchar(5) 3 obu P fF
sae_msg_type varchar(10) Z sae 3| %]
event_type varchar(160) Z % ¢ ITIS CODE
position_lat varchar(160) Z EAE ¥4
position_long varchar(20) Z FEER
car_lat varchar(160) 3 3 ¥R
car_long varchar(40) 3 B3GR
distance varchar(80) E 588
warning_distance | varchar(10) 3 L e RER Sk
json varchar(10) z json F
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“aFe SAE J2735 4 4§ 6

1. Road Side Alert(RSA)# =3 — B L n

144 1.1 RSA ff (=3

%= & f W P Bz
msgID WA AR AR

msgCnt L EE

typeEvent ¥ AN

description ¥ ©# 3§ it ¥ 112 % % B data Element
priority I;& £

heading BER

extent 3 i 7 R
positon il ;- R T

furtherInfolD H i ¥ 2 i % (ATIS # i)

cre ¥ 155

ASN.1 Representation:

RoadSideAlert RoadSideAlert ::= SEQUENCE {SEQUENCE {

msgID

DSRCmsgID,
-- the message type.

msgCnt

MsgCount,

typeEvent

ITIS.ITIScodes,

-- a category and an item from that category
-- all ITS stds use the same types here

-- to explain the type of the

-- alert / danger / hazard involved

description

-- two bytes in length

SEQUENCE (SIZE(1..8)) OF ITIS.ITIScodes OPTIONAL,
-- up to eight ITIS code entries to further

-- describe the event, give advice, or any

-- other ITIS codes

--up to 16 bytes in length

priority

Priority OPTIONAL,

-- the urgency of this message, a relative
-- degree of merit compared with other

-- similar messages for this type (not other
-- message being sent by the device), nor a
-- priority of display urgency

-- one byte in length

heading

HeadingSlice OPTIONAL,
-- Applicable headings/direction

extent

Extent OPTIONAL,
289



-- the spatial distance over which this

-- message applies and should be presented

-- to the driver
-- one byte in length

positon FullPositionVector OPTIONAL,
-- a compact summary of the position,
-- heading, rate of speed, etc of the
-- event in question. Including stationary
-- and wide area events.
furtherInfolD FurtherInfoID OPTIONAL,
-- a link to any other incident
-- information data that may be available
-- in the normal ATIS incident description
-- or other messages
-- 1~2 bytes in length
Crc}
B4+ 1.1 RSA 2. ASN.1 # 3¢
Fol g S R RSU g w2 A AL
Item Human Value Machine Value / Units
Lat 34.0833330 0x14-50-B4-32 1/10" micro degrees>
Long -117.8666660 0xB9-BE-F9-5C 1/10" micro degrees
Vertical skip
Speed 0 (stationary, so skip)
Heading 0 (skip)
Key Phrase “accident” 0x0201 (513)
Other Phrases “right lane” 0x2004 (8196)
“blocked ahead” 0x0308 (776)
“short delays” 0x0602 (1538)
Heading Applied Presume northbound traffic Two bits set, 0x8001
only
Extent For 100 meters 0x04
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ITIS code — Accidents and Incidents(§& ;= ¥ i) © 3 B >+ description ## i+

-- DE_Accidents and Incidents (Desc Name) Record 1(a)

AccidentsAndIncidents ::= ENUMERATED {

-- Accidents (513) -- Use when no further data is
-- available regarding involved
-- vehicle
-- type
serious-accident (514)
injury-accident (515)
minor-accident (516)
multi-vehicle-accident (517) -- To be used when events are NOT
-- distributed along a road segment
-- (i.e. one location)
numerous-accidents (518) -- To be used when events are
-- distributed along a road segment
accident-involving-a-bicycle (519)
accident-involving-a-bus (520)
accident-involving-a-motorcycle (521)
accident-involving-a-pedestrian (522)
accident-involving-a-train (523)
accident-involving-a-truck (524)
accident-involving-a-semi-trailer (562)
accident-involving-hazardous-materials (525)
earlier-accident (526) -- Hint: Typically used as a cause,
-- with "Due to"
medical-emergency (527)
secondary-accident (528)
rescue-and-recovery-work-REMOVED  (529) -- Removed, use Rescue and
-- work in progress in the Incident
-- Response Status group when
-- needed
accident-investigation-work (530)
incident (531) -- Hint: For non-accident incidents

-- (disabled, police pull over, etc.)
-- where no further information is
-- available
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-- DE_Accidents and Incidents (Desc Name) Record 1(b)

-- Disabled, etc.

stalled-vehicle (532)
abandoned-vehicle (533)
disabled-vehicle (534)
disabled-truck (535)
disabled-semi-trailer (536) -- Alternative Rendering:
-- tractor-trailer
disabled-bus (537)
disabled-train (538)
vehicle-spun-out (539)
vehicle-on-fire (540)
vehicle-in-water (541)
vehicles-slowing-to-look-at-accident (542) -- Alternative Rendering:

-- slowdown, Rubbernecking

-- DE_Accidents and Incidents (Desc Name) Record 1(c)

-- Spills
spillage-occurring-from-moving-vehicle (546)
acid-spill (547)
chemical-spill (548)
fuel-spill (549)
hazardous-materials-spill (550) -- Also use the Disaster lists for
-- large HAZMAT events
oil-spill (551)
spilled-load (552)
toxic-spill (553)
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-- DE_Accidents and Incidents (Desc Name) Record 1(d)

-- Overturned. Stuck

overturned-vehicle (554) -- Use when no further data is
-- available regarding involved
-- types

overturned-truck (555)

overturned-semi-trailer (556)

overturned-bus (557)

derailed-train (558)

stuck-vehicle (559) --Itis preferred to provide data

-- which denotes WHY the vehicle
-- stuck (i.e. mud/snow, under
-- too wide, etc.)

truck-stuck-under-bridge (560) -- Alternative Rendering: high
-- hit involving truck
bus-stuck-under-bridge (561) -- Alternative Rendering: high

-- hit involving bus

-- DE_Accidents and Incidents (Desc Name) Record 1(e)

-- Cancel Types
accident-cleared (638)
incident-cleared (639)

... -# LOCAL CONTENT _ITIS
}
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Data Element: DE_Extent(#2 55 4 ) ## =

Use: The spatial distance over which this message applies and should be presented to
the driver. Under certain conditions some messages may never be shown to the driver
of a vehicle if they are short in duration and other conflicting needs supercede the
display until such time as the subject message is nolonger relevant.

ASN.1 Representation:

Extent ::= ENUMERATED ¢{

uselnstantlyOnly (0)
useFor3meters (1)
useFor10meters 2)
useFor50meters 3)
useFor100meters (4)
useFor500meters %)
useFor1000meters (6)
useFor5000meters (7)
useFor10000meters (8)
useFor50000meters )
useFor100000meters 0)
Forever (127) -- very wide area
}

-- encode as a single byte

Bl *fds 1.2 RSA 2 B ¥ 2 4 b 2 3¢
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. Traveler Information Message (TIM)#ff =3P — % = % ~ F EFTRE B ¥ X
%~ CCTV & i
4 % L2 TIM § =3m

= = f (P %
msgID WA B AR
packetID e i
dataFrameCount Data Frame #c&
urlB URL 13 & 304

Data Frame } %4 it | ¥ ¢ 2 % i3 Data Frame
% i# Data Frame ¢ 3
(1)header (% # pF /)

(2) valid Region (# £ ID)

dataFrames (3) content (B £ F 31 :3#
s A iEFFEFTR
*)
(4) URL (CCTV it %)

url URL e3¢ 2o 38 4

cre AREE]
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ASN.1 Representation:

TravelerMessage ::= SEQUENCE{

--Packet Header
packetID OCTET STRING (SIZE(9)), -- PacketID (9-Byte ID)
dataFrameCount INTEGER(1..32)
dataFrame SEQUENCE (SIZE (1..32)) OF { -- entire packet limited to 1200 Bytes
maximum
--Part I: Data Frame Header
dataFrameType  DE_StdTagL.ist, --“Advisory” or “Road Sign”
msgID  CHOICE { --Message ID
SEQUENCE OF { --Advisory ID
advisoryNumber INTEGER( SIZE(2)) -- Unique Advisory Number
¥
SEQUENCE OF { --Road Sign ID
Position DF_Position3D,-- position of sign
viewAngle DE Direction, -- vehicle direction while facing sign
mutcdCode DE MutcdTagList -- Tag for MUTCD code or “generic sign” code
H
¥
startTime DF DDateTime,
endTime DF_DDateTime,

signPriority DE_SignPriority

--Part II: Data Frame Valid Regions

region SEQUENCE (SIZE(1..8) OF DF_ValidRegion

--Part III: Data Frame Content

content CHOICE { --Advisory
SEQUENCE OF{

link DF Location OPTIONAL,-- LRMS link location description ~ image

[A5String (1..32) OPTIONAL --image URL (obtained via TCP connection)

advisory SEQUENCE (SIZE(1..10) OF DF_ITIScodesAndText

¥s

workZone DF_WorkZone, --Road Sign (work zone)
speedLimit DE_Speed, --Road Sign (speed limit)
exitService DF _ExitService, --Road Sign (exit service)

- ... --Other Road Signs
genericSign SEQUENCE (SIZE(1..2) OF DE_ITIS Text --Road Sign (generic) }}}

Bl *4% 1.3 TIM 2. ASN.1 # 58

%6 1.3 TIM 2. ASNL1 4 6]

FCRE b B BEEEA G AL- RAFLER
pEpi2015F 3% 260P PR D 17:36 #ZFHF PR 1100 448 @z 0 10 km/hr
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Tag Data Frame Data Element Information Human Value Example
Travelerinformation
msglD DSRCmsgID TIM 16
PocketID UniqueMSGID (optional) 9-byte string 10017 123456
Ex. Agency ID + MinuteOfTheYear
urlB URL-Base (optional) 1* part of CCTV URL http://210.241.78.39/mjpg.php?id=
dataFrameCount Count (optional) Count of frame 1
dataFrames (1)
Part|
Frame header
frameType TravelerinfoType Advisory 1
msgld FurtherinfolD 2-byte string of ATIS description | {5
value
StartYear DYear (optional) Year of the message 2015
StartTime MinuteOfTheYear (max 17:36, March 26 123456
525600)
durationTime MinutesDuration 1hr40min 100
Part Il
Applicable Reg of Use
Common Anchor Position3D (optional) | Latitude
Longitude
Elevation (optional)
CommonLaneWidth LaneWidth (optional) 300 cm 300
CommonDirectionality DirectionOfUse (optional) | Forward 0
Regions ValidRegion HeadingSlice noHeading 0000
ShapePointSet
SegmentID(H]) Segment number 10017001
Part 11l
Content
Advisory ITIS.ITIScodesAndText | ITIScodes
DE_ITIS Traffic-congestion(ITIS code) 263 (2 EHE SAE ERE{ 7T
DE_ITIS_Text 10 km/hr 10
url URL-Short (optional) 2" part of CCTV URL 1_10&amp;type=[CIF,4CIF]
cre MsgCRC(CRC-CCITT) 1021 | Seed value(x) 1
XM16+x"124+x"5 4
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ITIS code - Traffic Conditions( % i ;%) @ 3 & >+ content f i+~

-- DE_Traffic Conditions (Desc Name) Record 44

TrafficConditions ::= ENUMERATED {

stopped-traffic (257)
stop-and-go-traffic (258)
slow-traffic (259)
heavy-traffic (260)
traffic-building (261)
long-queues (262)
traffic-congestion (263)
traffic-lighter-than-normal (264)
traffic-heavier-than-normal (265)
traffic-much-heavier-than-normal (266)
current-speed (267)
speed-limit (268)
travel-time (269)
merging-traffic (272)
-- Cancel Types

traffic-flowing-freely (379)
traffic-easing (380)
traffic-returned-to-normal (381)
no-problems-to-report (382)
traffic-congestion-cleared (383)

... -# LOCAL CONTENT _ITIS

}

-- Typically followed by a value

-- units entry (MPH/KPH)

-- Typically followed by a value

-- units entry (MPH/KPH)

-- Typically followed by a value

-- units entry (seconds)

-- NEW: Typically followed by

-- left/right. Can be used for W4-1R
-- W4-1L signs

-- Alternative rendering: traffic

Bl vitas 1.4 TIM 2. 2 3 % v 4 B 1 50
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ITIS code - Warning Advice(+- #) : 3§ ** content # i

-- DE_Warning Advice (Desc Name) Record 53(a)

WarningAdvice ::= ENUMERATED {

risk (6913) -- Conditions are more
-- likely than "normal"
watch (6914) -- Conditions are
-- favorable for an
-- event to occur
warning (6915) -- An event has occurred
-- but is not (yet) near
alert (6916) -- An event has occurred
-- and it is near
danger (6917)
danger-of-explosion (6918)
danger-of-fire (6919)
extra-police-patrols-in-operation (6920)
look-out-for-vehicles-stopped-under-bridges (6921)
increased-risk-of-accident (6922)
rescue-and-recovery-work-in-progress-at-scene  (6923) -- No long used, see
REMOVED -- item 2825
police-at-scene (6924)
emergency-vehicles-at-scene (6925)
traffic-being-directed-around-accident-area (6926)
police-directing-traffic (6927)
rescue-workers-directing-traffic (6928)
repairs-in-progress (6929)
pilot-car-in-operation (6930)
look-out-for-flagger (6931) -- Alternative
-- Rendering: look out
-- for flagman
look-out-for-workers (6952) -- NEW: Alternative
-- Rendering: workers
police-checks-in-operation (6932) -- Hint: all types of
-- checks
truck-check-point (6937)
lockdown (6935)
security-check-point (6936)
single-occupancy-vehicle-check-point (6938)
mandatory-speed-limit-in-force (6933)
speed-limit-in-force-for-heavy-vehicles (6934)
behind-you (6950) --NEW:
ride-with-traffic (6953) --NEW:
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-- DE_ Warning Advice (Desc Name) Record 53(b)

-- MUTCD Signs

look

photo-enforced
traffic-signs
traffic-laws
use-low-gear
bridge-ices-before-road
speed-checked-by-radar
speed-checked-by-aircraft
fines

fines-higher
fines-doubled
fines-tripled

(6939)
(6940)
(6951)
(6941)
(6942)
(6943)
(6944)
(6945)
(6946)
(6947)
(6948)
(6949)

-- NEW:
-- NEW:
-- NEW:
-- NEW:
-- NEW:
-- NEW:
-- NEW:
-- NEW:
-- NEW:
--NEW:
-- NEW:
--NEW:

-- DE_Warning Advice (Desc Name) Record 53(c)

-- Cancel Types

warning-canceled

watch-canceled
alert-canceled

Ended

cleared
canceled
... -# LOCAL CONTENT _ITIS

}

(7034)

(7035)
(7036)

(7037)

(7038)
(7039)

-- Canceling a warning
-- may "revert" to a
-- watch

-- Canceling an alert
-- may "revert" to a

-- warning

-- Hint: used for many
-- sporting / special

-- events

Bl vitds 1.5 TIM 2. 2 &k v g b 1 5%
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Data Element: ESS EssPrecipRate quantity [NTCIP](*# -k £ ) : 3 & *% content # >
Use: The rainfall, or water equivalent of snow, rate in tenths of grams per square meter
per second (for rain, this is approximately to 0.36 mm/hr). A value of shall indicate an
error condition or missing value.

ASN.1 Representation:

EssPrecipRate ::= INTEGER (0..65535)

B fit 45 1.6 TIM 2. "8 /R 2 R g b 2 5
ITIS code - Precipitation(*# -k ) : 3 & ** content # >

-- DE Precipitation (Desc Name) Record 26

Precipitation ::= ENUMERATED  {

severe-weather (4865)
blizzard (4866)
heavy-snow (4867)
SNOwW (4868)
light-snow (4869)
snow-showers (4870)
winter-storm (4871)
ice-glaze (4872)
heavy-frost (4873)
frost (4874)
ice-storm (4875)
sleet (4876)
rain-and-snow-mixed (4877)
rain-changing-to-snow (4878)
damaging-hail (4879)
hail (4880)
thunderstorms (4881)
thundershowers (4882)
extremely-heavy-downpour (4883)
heavy-rain (4884)
rain (4885)
light-rain (4886)
drizzle (4887)
showers (4888)
dew (4889)
-- Cancel Types

precipitation-cleared (4891)

... -# LOCAL CONTENT _ITIS
}

B vitas 1.7 TIM 2. %% /K v g B 1 50
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ITIS code - Winds(k # ) : & & ** content # i~

-- DE_Winds (Desc Name) Record 55

Winds ::= ENUMERATED {

tornado (5121) -- Note that this can be combined with
-- "warning" etc. This index is not to
-- used as a default value for this

-- category

hurricane (5122)
hurricane-force-winds (5123)
tropical-storm (5124)
gale-force-winds (5125)
storm-force-winds (5126)
strong-winds (5127)
moderate-winds (5128)
light-winds (5129)
calm (5130)
gusty-winds (5131)
crosswinds (5132)
windy (5133)
-- Cancel Types

strong-winds-have-eased (5146)
strong-wind-forecast-withdrawn (5147)

... -# LOCAL CONTENT _ITIS
j

Bl L8 TIM 2 b 4 jk o b 2 38
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ITIS code OCAL_CONTENT _I Air Quality(sc L & %2 7 § & #) © # B ** content {§

-- DE Visibility & Air Quality (Desc Name) Record 52

VisibilityAndAirQuality ::== ENUMERATED {

-- Visibility

dense-fog (5377)  -- This index is not to be used as a default
-- value for this category

Fog (5378)

patchy-fog (5379)

freezing-fog (5380)

ice-fog (5405)  -- Different than freezing fog, ice fog occurs
-- well below freezing temps and is quite
-- common in the Fairbanks area.

mist (5381)

haze (5382)

visibility-reduced (5383)

visibility-blocked (5404)  -- Used when signs, trees, etc., block the view

white-out (5384)  -- Alternative Rendering: Snow glare

blowing-snow (5385)

smoke-hazard (5386)

spray-hazard (5387)

low-sun-glare (5388)  -- Do not use for snow glare

snow-glare (5389)

blowing-dust (5390)

blowing-sand (5391)  -- Hint: dune accumulations

dust-storms (5392)

sandstorms (5393)

-- Air Quality

air-quality-good (5394)

air-quality-fair (5395)

air-quality-poor (5396)

air-quality-very-poor (5397)

severe-exhaust-pollution (5398)

smog-alert (5399)

pollen-count-high (5400)

pollen-count-medium (5401)

pollen-count-low (5402)

swarms-of-insects (5403)

-- Cancel Types

fog-clearing (5499)

visibility-improved (5500)

fog-forecast-withdrawn (5501)

pollution-alert-ended (5502)

air-quality-improved (5503)

v #

}

Bldr 1OTIM 25t LR 2 2§ & F AR G5
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(3) B4 22 TIM ASN.I § &

(4) 3081E7800110820E687474703A2F2F676F6F2E676C2F830101A481CA3081C7800101A 1048002
0000820207DF830305E97B84013C850107A60C80040EE8D36281044865EC06880101A920301E8002
0000A218A016A00C80040EE9139081044866588AA306040400000000AA72A0703006A00480020112
3006A0048002010B3006A004810233323007A00581034B50483006A0048002010D3006A0048102353
0300BA00981076D696E757465733006A00480021B033028A0268124E5898DE696BIESB7TAFES8FA3
E5SA385E5A19EEFBC8CESBBSAESBCIBESABSBE694BIE981938B06746D75376C7A8502B1AE

)

(6) <TravelerInformation>

@) <msgID>

(®) <travelerInformation/>

) </msgID>

(10)  <urlB>http://goo.gl/</urlB>

(11)  <dataFrameCount>1</dataFrameCount>

(12) <dataFrames>

(13) <SEQUENCE>

(14) <frameType>

(15) <advisory/>

(16) </frameType>

17 <msgld>

(18) <furtherInfolD>0000</furtherInfol D>
(19) </msgld>

(20) <startYear>2015</startYear>

21) <startTime>387451</startTime>
(22) <duratonTime>60</duratonTime>
(23) <priority>7</priority>

24) <commonAnchor>

(25) <lat>250139490</lat>

(206) <long>1214639110</long>
27 </commonAnchor>

(28) <commonDirectionality>

(29) <reverse/>

(30) </commonDirectionality>

31 <regions>

(32) <ValidRegion>

(33) <direction>0000</direction>
(34) <area>

(35) <shapePointSet>

(36) <anchor>

37 <lat>250155920</lat>
(38) <long>1214666890</long>
39) </anchor>

(40) <nodeList>

41 <Offsets>00000000</Offsets>
(42) </nodeList>

(43) </shapePointSet>

(44) </area>

(45) </ValidRegion>

(46) </regions>

47) <content>

(48) <advisory>

(49) <SEQUENCE>

(50) <item>

(51) <itis>274</itis>

(52) </item>

(53) </SEQUENCE>

(54) <SEQUENCE>

(55) <item>

(56) <itis>267</itis>

57 </item>
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(58) </SEQUENCE>

(59) <SEQUENCE>

(60) <item>

(61) <text>32</text>
(62) </item>

(63) </SEQUENCE>

(64) <SEQUENCE>

(65) <item>

(66) <text>KPH</text>
67) </item>

(68) </SEQUENCE>

(69) <SEQUENCE>

(70) <item>

(71) <itis>269</itis>
(72) </item>

(73) </SEQUENCE>

(74) <SEQUENCE>

(75) <item>

(76) <text>50</text>
7 </item>

(78) </SEQUENCE>

(79) <SEQUENCE>

(80) <item>

(81) <text>minutes</text>
(82) </item>

(83) </SEQUENCE>

(84) <SEQUENCE>

(8%) <item>

(86) <itis>6915</itis>
(87) </item>

(88) </SEQUENCE>

(89) <SEQUENCE>

(90) <item>

91 <text>w > B U FE 0 B IR <text>
(92) </item>

(93) </SEQUENCE>

(94) </advisory>

(95) </content>

(96) <url>tmu7lz</url>

97 </SEQUENCE>

(98) </dataFrames>

(99) <crc>B1AE</crc>

(100) </TravelerInformation>

(101)

(102)

(103) 4 % TIM ASN.1 # 6] :

(104) 3081CF800110830102A481C2305F800101A10480020000820207DF830305E97B840105850107A
60C80040EFES5034810448897126880100A920301E80020000A218A016A00C80040EF9633081044889
AOBAA306040400000000AA12A0103006A004800213153006A00480021407305F800101A 104800200
00820207DF830305E97B840105850107A60C80040EFES5034810448897126880101A920301E80020000
A218A016A00C80040EF9633081044889A0BAA306040400000000AA12A0103006A00480021315300
6A0048002140785025759

(105)

(106) <TravelerInformation>

(107) <msgID>

(108) <travelerInformation/>

(109)  </msgID>

(110) <dataFrameCount>2</dataFrameCount>

(111) <dataFrames>
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(112)
(113)
(114)
(115)
(116)
(117)
(118)
(119)
(120)
(121)
(122)
(123)
(124)
(125)
(126)
(127)
(128)
(129)
(130)
(131)
(132)
(133)
(134)
(135)
(136)
(137)
(138)
(139)
(140)
(141)
(142)
(143)
(144)
(145)
(146)
(147)
(148)
(149)
(150)
(151)
(152)
(153)
(154)
(155)
(156)
(157)
(158)
(159)
(160)
(161)
(162)
(163)
(164)
(165)
(166)
(167)
(168)
(169)
(170)
(171)

<SEQUENCE>
<frameType>
<advisory/>
</frameType>
<msgld>
<furtherInfolD>0000</furtherInfol D>
</msgld>
<startYear>2015</startYear>
<startTime>387451</startTime>
<duratonTime>5</duratonTime>
<priority>7</priority>
<commonAnchor>
<lat>251547700</lat>
<long>1216966950</long>
</commonAnchor>
<commonDirectionality>
<forward/>
</commonDirectionality>
<regions>
<ValidRegion>
<direction>0000</direction>
<area>
<shapePointSet>
<anchor>
<lat>251224880</lat>
<long>1216979130</long>
</anchor>
<nodeList>
<Offsets>00000000</Offsets>
</nodeList>
</shapePointSet>
</area>
</ValidRegion>
</regions>
<content>
<advisory>
<SEQUENCE>
<item>
<itis>4885</itis>
</item>
</SEQUENCE>
<SEQUENCE>
<item>
<itis>5127</itis>
</item>
</SEQUENCE>
</advisory>
</content>
</SEQUENCE>
<SEQUENCE>
<frameType>
<advisory/>
</frameType>
<msgld>
<furtherInfolD>0000</furtherInfolD>
</msgld>
<startYear>2015</startYear>
<startTime>387451</startTime>
<duratonTime>5</duratonTime>
<priority>7</priority>
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(172)
(173)
(174)
(175)
(176)
(177)
(178)
(179)
(180)
(181)
(182)
(183)
(184)
(185)
(186)
(187)
(188)
(189)
(190)
(191)
(192)
(193)
(194)
(195)
(196)
(197)
(198)
(199)
(200)
(201)
(202)
(203)
(204)
(205)
(206)
(207)
(208)
(209)
(210)
@211)
(212)

<commonAnchor>
<lat>251547700</lat>
<long>1216966950</long>
</commonAnchor>
<commonDirectionality>
<reverse/>
</commonDirectionality>
<regions>
<ValidRegion>
<direction>0000</direction>
<area>
<shapePointSet>
<anchor>
<lat>251224880</lat>
<long>1216979130</long>
</anchor>
<nodeList>
<Offsets>00000000</Offsets>
</nodeList>
</shapePointSet>
</area>
</ValidRegion>
</regions>
<content>
<advisory>
<SEQUENCE>
<item>
<itis>4885</itis>
</item>
</SEQUENCE>
<SEQUENCE>
<item>
<itis>5127</itis>
</item>
</SEQUENCE>
</advisory>
</content>
</SEQUENCE>
</dataFrames>
<crc>5759</cre>

</TravelerInformation>
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TR A L H c2c_cctv_value
Wit f 3 i Vi3 PP
cctv_id varchar(100) i K S
status varchar(1) i R
url varchar(200) i CCTV Hehnt
update time varchar(20) g g ATRE R
source id varchar(10) E R H R g
F ' 2.5 CMS # 3 T 4
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it A A& ¥ s .
id varchar(32) Z UUID
cms_id varchar(100) q_ A s
location path varchar(10) g ¥ £ (Link) #7 /% Location Path ID
start location_point varchar(10) H_ i £~ (Link)4= 2k Location Point ID
end location point varchar(10) H_ i £ (Link):iz B Location Point ID
road section varchar(255) i KEEZE AP
px varchar(20) 2 =R
py varchar(20) i SR
update time varchar(20) £ {RTPE R
source id varchar(10) % R E A
Fe ¥itd5 2.6 CMS # j ok £
TR A LR ‘ c2c_cms_value
Wi A Wi A e
id varchar(32) 3 UUID
cms_id varchar(100) X R H S
status varchar(1) X Sk Ak
message CLOB ey CMS = 4
update time varchar(20) T { FATPF R
source_id varchar(10) E g H N g
F ¥id5 2.7 VD # js TR £
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W= - A 3 i ¥ 53 P
id varchar(32) 3 UUID
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312




FARE L ‘ c2c_vd_info
’H}E i~z %F— A A ¥ i z FLF
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[y A R L PP
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id varchar(32) Z UUID
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A L ‘ c2c¢ _road value
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speed_top varchar(5) i Bg ik F
roadl varchar(255) X iR SEL(l)
from1 varchar(255) i 3 BE A1)
tol varchar(255) i A BB * w(1)
road2 varchar(255) i PR H5(2)
from?2 varchar(255) i 3 BE A(2)
to2 varchar(255) i A BB 7w (2)
comment Text i FEIPLO N
message Src varchar(100) T A Btz BOR kR
src_detail varchar(100) T FHawmp R kR
cancel time varchar(20) A 5 R
x1 varchar(25) g GPS X1 A& &
yl varchar(25) 2 GPSY1 &
x2 varchar(25) i GPS X2 7 %
y2 varchar(25) i GPS Y2 &&=
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T E L c2c_etraffic
o i v iz o

twd67_x1 varchar(25) i WGS X1 & %
twd67 _yl varchar(25) 2 WGS Y1 &%
twd67 x2 varchar(25) i WGS X2 & &
twd67_y2 varchar(25) 2 WGS Y2 At
name varchar(50) & * LA
station_sn varchar(20) i ;ﬂ@:&- 5 M5
area_sn varchar(20) i HE b 25
area varchar(50) i %
from_km varchar(15) i EA IS B -
to_km varchar(15) i gL 2 #ic
level varchar(5) i B E &
affect varchar(200) 7 PERR
data_update_time varchar(20) g T AT R

3. A FFREETHRA

i#45 ¢ & § % - CWB OPEN DATA Data Dictionary B 327 4L XML # i 3¢

WP RFOTEET MM &
it RER ETHRE -

aE - B4 7‘;"5*5\1 ' UPDATE TIME :& @ # i > 32

F e 215 % F BB R4 F A A

TR L v2x_weather origin data

%= A 3 i L P
stid varchar(40) | % B =k 1d
cpid varchar(30) | % BRI P
lat double g R
lon double i i
stnm varchar(50) | &_ P Bl
time elev text g i
wdir varchar(20) | &_ b s Hi B - bk w0 £2THER
wdsd double g it Hix or/F
temp double g BREH> EN
humd double H_ AR¥RER  H i B A F o P F 8 0-1.0 eék
pres double A iElJ‘:&«éF‘ BRoHix gk
rain double i AfA R Hix EX
h fx double 2 J EE?E!%F'&&“ R b oo B R/
h xd varchar(20) | &_ I PEREFAR LR R HiX R
h_fxt varchar(20) | &_ | PEBR R & LR PFRF > hhmm (0] PF 4 48)
h_f10 double i AFEE L 10T o # 0 Hix SR /F
h_10d varchar(20) | &_ AFEERL 10445 » Hix B
h_f10t varchar(20) | &_ AEER X 10 A 45T 35k @ F 4 PFR  hhmm (0] PF 4 48)
city varchar(30) | &_ B
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A L ‘ v2x_weather origin_data
Berf | 2B [Taz wr
city sn varchar(20) | &_ R
town varchar(30) | &_ R4
town_sn varchar(20) | &_ FREF B
update time | varchar(20) | &_ g FrpF R

KEEH: REARSUKAE 2 PR pis ¢
IP - TCP Port ~ /i #& ~

< A4

Ed) r”fﬁ-*’; nE)
% "4 2.16 &

T A

S & ID~ TR ID ~ i

TR o

v2x_equipment_info

[y 3 & s 3 o
rsu_id varchar(32) 3 * % ID
link id varchar(20) S BEID
ip varchar(20) H_ g 1P
port varchar(10) H_ TCP Port
x1 double precision & GPS X1 & &
yl double precision i GPS Y1 & %
name text & EL
update time varchar(20) T { ATPF R
receive_port varchar(10) i < port

S5RSU FRiBRFR 4 (#4: RSU HRRFAZ TR T ¢ 3 REH %

CCTVURL ~ 2 £ # ~ % §)

# vi4r 2.17RSU Fazm B T4l 4

A LA v2x_rsu_subscribe
W A TR e wp
rsu_id varchar(32) | & RSU ID
route id varchar(20) | & & ID
service type | varchar(4) X FTREN S R K CCTV
URL‘ ‘té’ii SR
update time | varchar(20) | &_ { ATPF R
transation_id | varchar(30) | &_ Transation ID
6.0BU Rdpfokt 4 (k45 d RSU B 2 2§ OBU 2 dmd i1 & > ¢ Z A+ R

WE AR R AR TN

3 i 2.18 OBU R 40 7

A EA LA v2x_obu_historydata
W L f ITEEE L
rsu_id varchar(32) | & RSU ID
obu id varchar(30) | & OBU ID
msgid varchar(30) | & DSRCmsgID
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PP

v2x_obu_historydata

[y 3 i v eF P
msgcent varchar(3) 3 MsgCount
temporary_id varchar(30) | & TemporaryID
secmark varchar(30) 3 DSecond
lat varchar(10) 3 Latitude
lon varchar(10) 3 Longitude
elev varchar(10) 3 Elevation
accuracy varchar(30) | &_ PositionalAccuracy
speed varchar(8) 3 Y
heading varchar(8) T > h
angle varchar(8) i SteeringWheelAngle
accelset varchar(8) X AccelerationSet4 Way
brakes varchar(10) | &_ BrakeSystemStatus
width varchar(8) Z VehicleWidth
length varchar(8) Z Vehicle Length
vehicleident name varchar(8) 3 DescriptiveName
vehicleident vin text 3 VIN string
vehicleident ownercode varchar(10) 3 vehicle owner code
vehicleident vehicletype varchar(8) i VehicleType
fullpositionvector utctime varchar(32) | & DDateTime
safetyext eventflags varchar(2) i EventFlags
safetyext pathhistory itemcnt interger i itemCnt
safetyext pathhistory pathhistorypointsets | varchar(256) | &_ pathHistoryPointSets
safetyext pathprediction_radiusofcurve interger i radiusOfCurve
safetyext pathprediction confidence interger i confidence
upload time varchar(20) | % OBU + @& Fiflpr &
receive time varchar(20) | & oL TR

7. {7 R R A

(DI » &7

LA 219 T A4 R T AL A

A LA ‘ v2x_road Sm_travel time
[y 3 i e 3 B
segment_id varchar(20) Z 2 7 P R R B id
traveltime varchar(20) Z ¥z {7 R
update time varchar(20) z { ATPF R
record time varchar(20) Z AL % ErpE A

8. 26 Ik B TR £

(1)- & it &

£ 220 - A b
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TARLA L ‘ v2x _road lm avg speed
W A A e o
segment_id varchar(20) 3 @ EBE I
avg_speed varchar(20) 3 T 3o B
update time varchar(20) % { TR
record time varchar(20) % TR g
level machine value | varchar(10) 3 Bl B G
volume integer Z B g
Q)T ~ 483k B
e 221 T A smiE R T A
FRA LA v2x_road 5m avg speed
W Ak 755 P
segment_id varchar(20) 3 @R BEId
avg_speed varchar(20) Z T2 B
update time varchar(20) Z { ATPF R
record time varchar(20) Z AL % srpE A
level machine value | varchar(10) Z Bl B

9.5 Lk bk (Gedrigd lgﬁl/\ PREEBEZARN BT 2

TR R

73

3222 SRk BT L

B ID~ R

FRE g

v2x_road top accident

[y A & ¥ s 3 P
sid varchar(32) % R
link id varchar(20) s BEID
msg varchar(20) E FEER T
data_start time varchar(20) % oA A P
data_end time varchar(20) z TR
update time varchar(20) 3 3T R
road_type varchar(18) z %A

L (e g i F AR R B S B

40223 i FraE AT A

?l’:é{_‘pg ’ é

/g\

B

£

28

T A L v2x_road level stdander
[y - EES Ve F B
route id varchar(5) 3 id
level name varchar(5) 3 BT LHEE B S s R
top_value varchar(5) E A B E
low value varchar(20) | % iR M
pub_time varchar(20) | & R
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T d L v2x_road level stdander
i o g g [ iz p
level machine value | varchar(10) | & Foreis B g
type varchar(2) ZE FfARE B # ~F ST o R
IILRSU KR # ki % (Ge8 RSUKRA KL > ¢ 24Kk & ~CPU 2 * 5 - DSRC @&

Eg

F. "i45 2.24 RSU K # 4 s Tkt £

A L v2X_rsu_report
i e A 3% W o

rsu_id varchar(32) Z RSU ID
rsu_status varchar(2) Z AR A0 4 pr 1 = #
rsu_cpu varchar(8) Z CPU & * F
rsu_dsrc varchar(8) Z DSRC & $i5 &
update time varchar(20) Z g ATRE R
transation_id varchar(30) X Transation ID
ip varchar(30) X IP
port varchar(30) i PORT
12RSU JR7% % 4% (ed RSUTTRIRIFFH2Z A T > ¢ Z37RpP 7~ ¢ o F

* % RSU %42 RSU v 4R 47 =% X F )

1 %45 2.25 RSU JRAR % AL 4
A LA v2x_rsu_service record
% = - 3 & e 3 L
rsu_id varchar(32) 3 RSU ID
subscribe type | varchar(4) i TRE RS 7R E YT CCTV
URL ~ 2 @&~ % §

center_rsu_msg | varchar(50) Z ¢ 8 RSU & &

rsu_report varchar(2) Z RSU w3 = # /% pz

update time varchar(20) Z { ATPF R

type varchar(10) 3 type:in/out

13.35 47 OBU & 7= ¥ Tl 4

7e4% OBU & A7 %

73)

3 145226 364 OBU $ i =% T4

A LA v2x_obu_newest

[y 3l i R o
rsu_id varchar(32) Z RSU ID
obu _id text Z OBU ID
lat varchar(20) Z latitude
lon varchar(20) Z longitude
speed varchar(8) Z #RE
heading varchar(20) Z > d
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—

T LA v2x_obu_ newest
e 2 1 G o
upload time varchar(30) E obu } & FHLpERE
receive_time varchar(30) 2 LN k=i
14. OBU $ B - T AL 4 (334 OBU R 5 T )

£ %45 2.27 OBU BB 5 F 4 4

AL v2x_obu_speed segment

[y 3 i e 3 P
rsu_id varchar(32) Z RSU ID
obu id text Z OBU ID
lat varchar(20) Z latitude
lon varchar(20) Z longitude
speed varchar(8) z iR
heading varchar(20) 3 Ry 3
upload_time varchar(30) z obu & FHLpFRE
receive_time varchar(30) Z NN =X k2= v
segment_id varchar(20) z i# R BB I
type varchar(10) z BB AR

15. OBU $t g5 (7 fF @ PIRRELF o 2 (Ge#- OBU R 7 F i BB T 2%
TER)
# "4 2.28 OBU ¥z (7 pF I il IR ECF AL £
FRA LR v2x_obu_traveltime segment

[y 3l i i P
segment_id varchar(20) | & iz 7 P R R id
obu id text 3 OBU ID
vd_up varchar(20) | & AR R id
vd_up_entertime varchar(30) | & B3 PEERIER
vd_up leavetime varchar(30) | & B3 HE R RIER
vd_down varchar(20) | & T f§ B id
vd_down_entertime | varchar(30) | & B3N TR RIER
vd_down_leavetime | varchar(30) | % &3 éﬁF’“ 1 RIRER
record_time varchar(30) | % fie ¥ T PEpE
traveltime varchar(30) | % TR
update_time varchar(30) | & g FTRE R

16. OBU 1§ i# & B 7 42 4

3ed OBU A (7 o VB B 0 R 5 B T 4)

3 M4 2.29 OBU i el A 742 4

T LA v2x_obu_traveltime range
Wi 3l i Ve P
rsu_id varchar(32) Z RSU ID
obu_id text Z OBU ID
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T LA v2x_obu_traveltime range

WA 17 e L
lat varchar(20) Z latitude
lon varchar(20) Z longitude
heading varchar(20) Z > d
upload_time varchar(30) % obu } & 7 L pF
receive time varchar(30) Z ¢l Er T pE R
segment_id varchar(20) Z *z 7 P R R id
vd id varchar(20) Z R id

17.RSU # i# RSA 3t & T & (354 RSU v & RSA 3 4 F i)

3 4 2.30 RSU % @ RSA 2 4 71 %

A LA v2X_rsu_rsa_report
WA 4] i 3 B
transation_id varchar(30) 3 Transation ID
rsu_id varchar(32) 3 RSU ID
rsa text T RSA =t 4,
update time varchar(30) S { ATPF R

18. RSU w & TIM 3t 4 T4 4 (34 RSU w & TIM 3 4 F#L)

% '4% 231 RSU w & TIM

1 = Jn
LA

A A LA Vv2X_rsu_tim_report
= = A A& A% Hp
transation_id varchar(30) s Transation ID
rsu_id varchar(32) Z RSU ID
tim text E TIM =t 4,
update time varchar(30) z { AT R

19.RSU w i# SPAT 3t & T4l (34 RSU % @& SPAT 3t 4 F )

% %i4% 2.32 RSU w i@ SPAT 3 4 74 4
A LA Vv2Xx_rsu_spat_report
WA 4] i 3 Bl
transation_id varchar(30) 3 Transation ID
rsu_id varchar(32) 3 RSU ID
spat text T SPAT =t 4,
update time varchar(30) S { ATPF R

20.RSU w i 3 6 30 4 74 % (24 RSU w @2 & 3 4 FHL)

F %445 233 RSU w @ H s 20 4, TR 4

LR 2

v2x_rsu_other report

i

g

A B

transation_id

varchar(30)

Transation ID

rsu_id

varchar(32)

RSU_ID




FEA A

v2x_rsu_other report

[y A i s P
payload text 2 payload 3t X,
update_time varchar(30) z L3R

213 RRE TR A (Gebrd REEF LTI
7 '4 234 3 REBRREF A
A A LA v2x_speed segment

R e e BN
segment_id varchar(20) 3 £ ID
dir varchar(5) i > 12(1,0)
dirl varchar(5) i > » }2(W,E)
x1 double % GPS X1 7 &
yl double E GPS Y1 A&
x2 double E GPS X2 7 &
y2 double E GPS Y2 A &
name text T BB L
length double X BEAER(SR)
rsu_id varchar(255) X BEFenRSUID
update time varchar(20) i { ATPF R
the geom geometry 2 IR
coordinates text g BAREZ SRR
azimuth double g IR 8
type varchar(2) H_ IR R
cms_id varchar(255) i BB CMS
cctv_id varchar(255) i BEAEH BT CCTV
seq integer X B EOE B

NAAFRFRETEE: 8Tl RAHFLE T
F 4R 235 AR EL L E AL A

A LA v2x_traveltime segment

WA 4] i L B
segment_id varchar(20) 3 £ ID
dir varchar(5) i > e 12(1,0)
dirl varchar(5) i > » }2(W,E)
name text oy B LF
length double i BB E R(2 7))
rsu_id varchar(255) i B E+ e RSUID
update time varchar(20) i AT R
the geom geometry £ ol !
coordinates text X AR SHRE
azimuth double T 3 4
vd up varchar(20) A F 50 R ID
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T LA v2x_traveltime segment
B i 204 75z wp
vd_down varchar(20) X T A5 ID
23.%% {7 pE A RE B O RL R B TR A e g 17 PR T RSB O R 4 D B TR

% q‘ﬁfsr236 wEERREGRFERET A

A LA v2x_traveltime segment range

ey 4] i Ve P
vd id varchar(20) E i ) ID
poil varchar(50) q_ B F A BE
poi2 varchar(50) i B e BEE
poi3 varchar(50) i B A BEE
poi4 varchar(50) i B e BEk
segment_id varchar(20) 7 e {7 P R R
azimuth double i > ix i
the geom geometry i T8 E P W
the polygon text 2 KRN SRS i
top_value varchar(20) Z R (F))
down_value varchar(20) % TR (F))

45 FEHEET RFAHET L &F T AGEET RFIFETH)

2O 23T R A A EE R FIHBET A

o LA v2x_road accident type
= A 4] s R PP
accident_type varchar(20) z CREiE]
accident_reason varchar(20) Z EX R 7

25.RSU % # 3¢ FH A (24 RSU R & 300 T4

3 it 238 RSU 3% & 31 F 4L £

A LA Vv2X_rsu_registration
W e A Wi v 5% w
transation_id varchar(30) 3 Transation ID
rsu_id varchar(32) 3 RSU ID
location_lat double T RSU latitude
location_Ing double i RSU longitude
host name varchar(50) oy EL
update time varchar(30) S { ATPF R
26,5 F BB E BT A GeEE T RATH)
F V40 239 B R R BT A
A LA v2x_segment publish _event
W I e 5
id serial E KB
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FREA L v2x_segment publish _event
W o A i e BN
segment_id varchar(100) 2 B’ ID
speed varchar(20) i wH g R
traveltime varchar(20) T R T pE R
incident varchar(100) A wm ey 2
update time varchar(20) Z { AT R
27. RAHF I BFTHA (LE L F %)
%' 240 i g IL;&?‘;}—'%‘\
R £ *’{nf,a_ v2x_road_level stander
W A i v i3 e
route id Varchar(S) Z id
level name varchar(5) Zz FAC LT B R
top_value varchar(5) 3 #AEBE
low_value varchar(20) | & e
pub_time varchar(20) | % o
level machine value | varchar(10) | % Bl B G
type varchar(2) 3 s E B % 2 ST o iR
28. VIN F# 4 (Z& VIN 7 H)
# 'é 2.41 VIN T4 4
o LA ‘ v2x_vin_list
¥ A i e wp
obu id text 3 OBU ID
2. RFL BT EFRRETRE bkl 2 fIiomizmEE)
%ﬁ%l@%@@ﬁﬁiﬁﬁﬁ%ﬁ?%%
A LA ‘ c2c_ ETCm04 travel time
et A A& vz P
time_interval varchar(20) Z PEPE(S A 48)
gantry from varchar(10) 3 BN e A
gantry to varchar(10) 3 T AEW R
vehicle type varchar(5) E -0}
traveltime varchar(20) Z T iavE 7 pE R
volume integer 3 g
30 A LA P/IDEREFFTHEL (BHEFFLIPLTOFRETFRT)

2243 S LB BT ERE S TR A

FHA L

c2c ETCmO5_speed

% = - 3 ik s 3 P
time_interval varchar(20) Z PEFE (5 & 45)
gantry from varchar(10) 3 bE R R




gantry to varchar(10) Z TAE P
vehicle type varchar(5) 3 -0
space_mean_speed | varchar(20) 3 T 9P g
volume integer 3 g
3. 2R H 22 FTRA DB AEE B e EETN)
F Va5 244 SRR DB T EE R A
TAEA LA | ptx_realtime by frequency
Wt 1k [753 w
plate_numb varchar(10) % R R3S
azimuth double k3 3 g
bus_status varchar(5) % FaMkm =00 & %" or'l: 48 or 2: #&&' or
B Ed'or'd: BAEFIE or'5 4 or'90: A P
or '91: 2 w 2 " or '98: A5 EA' or '99: 2Ly i@
A or '100: £ &' or '101: & 2 d14E or '255: &
']
direction varchar(5) Z 4 iEAE =['0: 2 #7' or'l: & 47']
duty_status varchar(5) Z P fe =10 & ¥'or'l: Basor'2: B R
gps_time varchar(30) | & & % 253 B (ISOS60 1 ¥
34 yyyy-MM-ddTHH:mm:sszzz)
message _type varchar(5) 3 FRA ffERE = [0 A5 or'l: THP or 20 A
#']
operator_id varchar(10) T FEE K RIS
position_lat double % > % & (WGS84)
position_lon double ZE %, ;J*}:(WGSS4)
route_id varchar(10) % R B SRR (E RO )
route name en | varchar(10) 3 LA L2 *";. i
route name zh | varchar(10) 3 B LY 2R LA
route uid varchar(20) T A - 2 u] NG
speed double Z 7 % i & (kph)
src_rec_time varchar(30) Z * ROz T L B o B R (ISO8601
3V yyyy-MM-ddTHH:mm:sszzz)
src_update time | varchar(30) | _ KR T S OF K L R P B (ISO8601
34 yyyy-MM-ddTHH:mm:sszzz)
trans_time varchar(30) | & B o T R @ @?] PR (ISO8601
34 yyyy-MM-ddTHH:mm:sszzz)
update time varchar(30) | % A~ T 5 F # { & & (ISO8601 #
34 yyyy-MM-ddTHH:mm:sszzz)

32. ABER 2B LT

A Gegrd 22 W EHWPFOT )

F V42,45 c R AR 2B T BEF A
T A LA ptx_realtime near stop
Weef | AE [Tz L
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plate_numb varchar(10) B M

bus_status varchar(5) Fa =10 & %" or'l: &A% or 2: #&M&' or
B FA'or'd: BEFIE or'5: 4ed'or'90: A P
or'91: & w 2 " or '98: KA ELA or '99: 2Ly iE
A8 or '100: Z &' or '101: & & d 42" or '255: &
']

duty_status varchar(5) ik =00 & F'or'l: B4 or'2: B 1]

message_type varchar(5) FRA e fEEE = [0 A5 or'l: THP or 20 A
#']

a2 event type | varchar(5) 3 kel =['0: Zgzk'or'l: xR,

direction varchar(5) Zz 4 &4 =['0: 2 7' or'l: & 4%']

gps_time varchar(30) % B 4 223 Fy (ISO8601 ¥
;% 1yyyy-MM-ddTHH: mm:sszzz)

operator_id varchar(10) Z FEEH G

route_id varchar(10) | % PEREY Y 2 REACHEGGRTEPNE)

route_name en | varchar(10) % B LE 2 LH

route name zh | varchar(10) | % B LY 2R LA

route uid varchar(20) T A - 2 u] NG

src_rec_time varchar(30) Ed ® RO T L B o BB (ISO8601
3V yyyy-MM-ddTHH:mm:sszzz)

src_update time | varchar(30) | §_ KR T S OF M L R P B (ISO8601
34 yyyy-MM-ddTHH:mm:sszzz)

stop_id varchar(10) | % PREY Y 2 BRRAE(GRTRENBD)

stop_name_en | varchar(160) | & B LEY 7 7}16_

stop name zh | varchar(20) Z BAR LY 2R LA

stop_uid varchar(10) 3 B A v — 3 E) A ya:8

trans time varchar(30) | % 2 % F o @ ﬁia?] PR (ISO8601
;% 1yyyy-MM-ddTHH: mm:sszzz)

update time varchar(30) 7 A~ T 5 F # R B (ISO8601 #

3% yyyy-MM-ddTHH:mm:sszzz)

330 BB H BRI RFRTRE GHERIEFR)
e 2.46 ML B B TR B Pl TR A
FTH L L4 | ptx_estimated time of arrival

W Ak [ 73 o
plate_numb varchar(10) % B S
current_stop varchar(10) 3 B R P W T pb g
destination_stop | varchar(10) E B gm P kg N
direction varchar(5) Zz 4 &4 =['0: 2 7' or'l: & 4%']
estimate_time integer e | 2 pE R B (F))
is last bus boolean Z A E 5 ARTLE
message _type varchar(5) 7 TALA R AESE = ['0: A& or 'l ¥ oor 20 2

T 8]
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route_id varchar(10) | & B ETH B SR (E RF AP AS)
route name en | varchar(10) | % BARLE fn 756-
route name zh varchar(10) 3 BR LY 2R
route uid varchar(20) 3 LA — ) (NG
src_rec_time varchar(30) Z X RO T S & o FO(ISO8601
;% 1yyyy-MM-ddTHH: mm:sszzz)
src_update time | varchar(30) | &_ kR T oo TR L AT (ISO8601
;% 1yyyy-MM-ddTHH: mm:sszzz)
stop_count _down | integer 3 B REYL A o b i
stop_id varchar(10) | % PR P ZBERAH(RFTEPNBH)
stop_name en varchar(160) | % PR LER L 7f]a_
stop_name zh varchar(20) E BREY 2R
stop_uid varchar(20) 3 FLARPE - 2 J 75
stop_status varchar(5) % BgEk i = [ WA A or 20 AR
F'or'3: Arid e if'or'd: S p AFiE
trans_time varchar(30) | % B % F R @ ﬁis?J g (ISO8601
3V 1yyyy-MM-ddTHH:mm:sszzz)
update time varchar(30) | % ~ T L F o A pF B (ISO8601
34 yyyy-MM-ddTHH:mm:sszzz)
34, SRR 2D RAFTHA (Gesrd S Baendzk BB TR
FoER 247 2RI R 2B RA T A
FRA LA | ptx_bus_route
= A 3 & a3 Hp
route_uid varchar(20) | & B AR PR - W] R G
authority id varchar(5) E ¥y H g
bus_route type varchar(10) | & o BB AR W] A
departure stop name en varchar(160) | & AerbE v LfL
departure stop name zh varchar(20) | & Azzh @ 2 Rl LA
dsetination _stop name_en varchar(160) | & REbrkm o~ LA
destination_stop name_zh varchar(20) | & BEpxbY 2 TR LA
fare buffer zone description en | varchar(160) | & i S e
fare buffer zone description zh | varchar(40) | & fop R P 2 At
headsign varchar(80) | & B Ep e it
operator_id varchar(10) | & FEEE
provider id varchar(10) | & TR T LR
route_id varchar(10) | & PREY P ZBEACE(E RTINS
route_map_image url varchar(80) | & B AR S B “}&h_
route_name_en varchar(10) | & B LE f?_
route_name_zh varchar(10) | & BT 2R L
shape id varchar(10) | % e AR A R ni« p:s
ticket price description en varchar(40) | &_ L e~ st
ticket price description zh varchar(20) | & £ 2 Anif

W
[\
e ]




update time | varchar(30) ‘ z ‘ TALATP IR

35, SRR B B RMTHL GebE 2B R EE TR

AR 248 DpLi b B R TR A

A LA ptx_bus_stop

% = - 3 i Ve F P
stop_uid varchar(20) 3 B AR - SRR (NG
stop_description varchar(80) i M Py it
authority id varchar(5) E FpH g
location_type varchar(20) i L Y e
parent_location_id varchar(20) T RBp W] xk
position_lat double E =% %R (WGS84)
position_lon double E =B 5 R (WGS84)
stop_address varchar(80) 3 R B ph
stop_code varchar(20) Z LA O S
stop_id varchar(10) % PRTH P ZRMAE(ERTAANB)
stop_name _en varchar(160) | & BRARLEY L
stop name zh varchar(20) % BAR LY 2R LA
update_time varchar(30) | & FALL AT HPER

36. NELR DD BARL LY TR AL Gesrd 0B RAF SR T

FoVar 249 SRR R OB BB N T AL

T LA ‘ ptx_ stop_of route
= A 3l i i L
route uid varchar(20) T A - 2 u] NG
stop_uid varchar(20) E B AR - W] 7R
direction varchar(5) % 2 EAE =['0: 2 7' or'l: & 47']
stop_sequence | integer E ¥ H g
route id varchar(10) - PR P 2 RBRREE(ERTRPN )
route_name en | varchar(10) S BRARLEY L
route name zh | varchar(10) 7 BAR LY 2R LH
stop_boarding | varchar(5) z b T A Ew =0 T2 0or'l: A or -1t
AL
stop_id varchar(10) Z PREE Y 2ZRBRRANE(GGRTAREPNB)
stop name en | varchar(160) | & BRLE2 L
stop_name zh | varchar(20) | & BALY 2R L

37. 23 HRREFTHE Getr2 B HERKETH)

#4250 2 3 HRBEE TR A

FRA LR ptx_bus_speed segment
Wit fE 3 ik s 3 P
gps_time varchar(30) | & B 4 223 Ey (ISO8601 ¥
;% 1yyyy-MM-ddTHH: mm:sszzz)

329



plate_numb varchar(10) | & B M

azimuth double g 3 g

bus_status varchar(5) % Fa e =10 & %' or'l: #4% or'2: &'
or'3: 2@'or'd: BE R or'5: 4eid! or '90:
F P 'or'9l: 2w A P 'or'98: kA5 ELA or '99:
FLEE A or '100: E &' or '101: ¢ B dige!
or '255: & ']

direction varchar(5) E 24 EAE =['0: 2 7' or'l: & 47']

duty status varchar(5) % ik =[0: & ¥'or'l: Bdsor2: B4

message_type varchar(5) % TRA i fEEE =[0: AF'or'l: = 'or'2: 2
T ']

operator _id varchar(10) | & FEE K A

position_lat double Z > % %R (WGS84)

position_lon double z =% 5 & (WGS84)

route_id varchar(10) | % PREY Y ZREACHEGGRTENE)

route_ name en | varchar(10) | & BR e~ H

route_ name zh | varchar(10) | % BALY 2R L

route uid varchar(20) | & A - 2 u] NG

speed double 3 7 % i# & (kph)

src_rec_time varchar(30) | & X ko TS E ot O (ISO8601
34 yyyy-MM-ddTHH:mm:sszzz)

src_update time | varchar(30) | &_ KRR T o F R L AT (ISO8601 #
34 yyyy-MM-ddTHH:mm:sszzz)

trans time varchar(30) | % 3o F O @ ﬁs?] pFo R (ISO8601  #%
;% 1yyyy-MM-ddTHH: mm:sszzz)

type varchar(2) 3 fasE 3 # 2 ST o iR

update time varchar(30) | & ~ T L F R AT B OB (ISO8601
;% 1yyyy-MM-ddTHH: mm:sszzz)

38. o & route

FHEA (LEMF R AATDIRAUID hFH4)

% {45 2.51 2 @ route T 4

ptx_route uid

B i

Al 5L
= &

¥ Lz
» T

route uid

varchar(20)

7 RS- i u] A
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