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% 22.1-4CVIS#+ 4 % & ),ﬁg;’* Ll

& A FTit
Cooperative Urban @ P IAiFD Y v RS IR SR P stk
Applications ° gf%fg fRR T R B R TR RS R(L R
e R AL I

Cooperative Inter @ FiFR T M R IE KR U B e R E KR —‘k
-urban Applications 05 TR B B 1
Cooperative Freight @ i@ (»IF LIIp T
and Fleet Applications | @ fHER FPER o e S B

® Gt B iR T IR
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Drive C2X % %755 182 A @ %~ » A FH42p 2011 & 1 * ~2014 & 6 *
2 A AFE TR (0B 2212) o Hine T D 2 B R ﬂleﬁz" TFE
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SafeSpot
« Safety use case

M19
DRIVE C2X vehicle integration and M33
interoperability checks completed Testsite operations
M21 completed
FQT system validated M4z
M24 Data analysis completed,
Pilot tests completed results documented
M26 M42
Technical performance of Detailed roadmap for deployment of
DRIVE C2X system verified cooperative systems available
Q1 S Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2
2011 2012 2013 2014
ﬁ‘ F &R [12]
] 2.2.1.2 Drive C2X 3 7 #f 42
PReVENT, EASIS, NoWw,
GeoNet, iTETRIS etc.
= Harmonised architecture FESTA FOT-Net
= FOT methodology = FOT Network
= Research questions = Methodology improvement

Y Y

C2C-CccC

= Scenarios & use
cases for vehicular
communication

= Basic services

T

PRE-DRIVE C2X

= C2X use cases

= Function
implementation

= C2X OBU & RSU

= Test management

v

COMeSafety
= |TS architecture

N

DRIVE C2X is European-wide
= large scale testing

= impact assessment

= interoperability of systems

= deployment preparation

European test sites

= Helmond, NL

= Hessen, D = Tampere, Fl
= Versailles, F = Goteborg, S
= Brennero, IT = Galicia, E

E

4' euroFOT, TeleFOT
ETSITCITS = FOT experience
= Common European Standard = Data analysis
forITS = Data collection e:q::erience
TR &R [12]

B 2.2.1.3 Drive C2X #p B2+ &

Drive C2X B4 & % & 352 45 ~ B )8 % 2 4@ w £ (] 2.2.14) - 2 4
F ¥ pe & L #F TEEE 802.11p~UMTS % GeoNetworking # & 72k #% () 2.2.1.5);

BpE A~ 75 mﬁﬁﬂm@b*ﬁbﬁ&iﬂﬁﬁ’%?%ﬁﬁﬁaiié
ﬁ’ﬁ?wmﬂ%$ﬁ%4imw’x@mm% e TR I et Ul
(AR idal ST B S SR RO o ‘%ﬁﬁw\ﬁw\%w\ﬁ
19 % & * 1 ¢ B (R 2.2.1.6) -
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@ nIIIII

Traffic Signs. ‘Adaptive Cruise Control  Vahicla-to-Vahicle Safaty Systams

B 2.2.1.4 Drive C2X Fi i & %

— WIFI WIE! UMTS 2x11p GPS
o) HMI Device
riant N
_(?’_ENT—_A-‘ _____ e — <— e ’ T Y T
| o
De Android Tab F=n Card External Antennas
1
- ) 1 TomTs H
Variant A Wariant B i o e H
H 1 E
: E
¥
i 1 8
VGA, Audio, Touche, Power (all in one cable) : £ I 2
1= 4 =
18
1e
14
HMI Integration ]
(OEM specific, for Demos only) :
I I
HM i :
OEM Device OEM Device

T T

{Atom Dual Core 1.6GHz
OEM Specific

2GB Mem, S50)

-
OEM proprietary
optional touch, keyboard

AL % ke hitp://www.drive-c2x.eu/publications
B] 2.2.1.5 Drive C2X 3%k # % %= H. [

est Site Sweden
Gothenburg

Coop TS Finland

@ Helmond, Netherlands

functional test sites

@ Brennero, Italy

@ Frankfurt, Germany
@ Gothenburg, Sweden
® Tampere, Finland

- . ® vigo, Spain

. —at & @ Yvelines, France

Autobrennero
Brennero-Trento

B 2.2.1.6 Drive C2X ;& ¥ B R
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PR & BEE RSU % B 2

J7 W Helmond A270 332 ¢ 3 A270 % i# 2K 2 N270 % R B4 2 2 B 33K

FrAl® o ¥ % 20 % ITS G5 RSU 12 %2 56 - @B 11 B3 24
P/ 1% (dome camera)#-8% .18 T f-4] ¢ & TREERLIP| B SN o Freilot 3% > Helmond

ARFBFED 14 B LA IEPR T X ERPIKE > AR5 WRIREER 2
F1 8RG0S BB A VTR R 2 8 S F pp
ER* o 1 ®WHF B Safe and Intelligent Mobility - Test Field Germany % % 7 42 iF
100 @5 RIEE & C2X fb7 RIgE® o 4o d fpf it I @ B9 Cooperative
Awareness Messages (CAM) ~ Decentralized Environmental Notification (DEN)3t £,
MR LA HGERFARLE .

L Gothenburg #-4# ¢ 3 7 % RSU 122 3 ik 802.11p @it 4 hiizssy
FIBA B SR T R BEIR o &+ f) Brennero H53t § @ S L3 10 B
RSU ﬁ“"if‘i@;‘éféf‘%&%‘@‘?iﬁ' PP R P LR KB RGED PR o SR ITS
Test site Tampere 3/ F 8 2 2 £ 79 Rif ¥ X £ 4 B RSU> 27 - BHH
FORSU B & st g R i R4 ~ 2 R HICER 12 3G 82 802.11p At 4 - 3
BETNRSUE LG ER R EE - BPHB L2 3G 2 802.11pda 4 o2
R Yvelines 33 ¢ 3 = B+ 33 1 Al0 3% £ £ % 4 % RSU » Yvelines 33 % 5%
10 i RSU - Isere H# &% % 4 B RSU> & 53528 % 2RIFR* - d 317
Spanish/Galician Test Site (SISCOGA)R|:EH3# 3T B 1 S b % 2 30 B8 54y
#]¢ i MORSU fFw B ~ X IR PIERIpr e o FTHE -

Drive C2X x* 30 P 2 B & ' &7 ~ FRFH - W in e @ §12
2R TWIRIFZ R (Ao 2.2.1-5) B3t 758 = B '*zl“i’ 262 iﬁf’ F 82 % ?Ui%
BOREE TR 2 AR BAE 180 § 22 ~ &3t Edp e R £ & 400GB 2 367,500
BEE o

% 2.2.1-5 Drive C2X § P78 P

8] T 3P N
e ® S EIrRLFEe b
] (Approaching WL D AT H gRIL R B
m Emergency Vehicle ® kP iy PIEEP D
Warning, AEVW) oo TR bR KD F &
W G A E (Traffic | @ H B 50 J T Fg i B PRI
Jam Ahead Warning, R wFAA RENEE
Oﬁ') TIAW) ® L HBEAFFIHIEF
BTN S R
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J8 B R 75

8] 7
' B e i ® i%5iF C2li A ER g W ehR i BT
(In-Vehicle Signage, WA TR AT N B b I8 e
\\ IVS) ® RIFFETRA R F oL

®D B

5 - | i B 1 &1 (Road ® KR MIEE g
@ A, Works Warning, RWW) L]
am g e
et ® REUERTIAFMPAL
i

N

-~

®
ey
=

N
&)
[t

S

7 ~ | B & 2 (Obstacle ® Flwm RGeS p 82 f &
D\ ) Warning, OW) #E)o Tﬁﬁﬁ'iﬁ?ﬁ’éf’ﬁf@°
o)
No

Yoy 2 R & L (Car ® i gy d gmi Bk pRARIT P
Breakdown Warning, ® HrEEAGX MG LRIER
IAY Jr

% § ¥ ¥ (Weather @ VRTPEHREFPELFE VR

‘ Warning, WW) EEREEDIFALE EL de
-

>

fEIJJk \"\%\J\ﬂ»\ %ig\}k"i

N

$gd 2 K(Green | @ ZEREH/EIELZH TRELIR

Light Optimal Speed BRI EIER T B E B
Advisory, GLOSA) ® Fai *?ﬁ TR A AL

ARl S UM T S -
® GPEENT LI 'ly.iff']fkﬁﬂf
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E-)

\

M
*

}

TR kR [12]

7 90%: RlH & mF @ NG Drive C2X [k sipe & 5 # ¥ LA FF
KRR 015 42% 0 A0 e D ET 2 B R TTEAME T bR
TVS(# P &7 45 ) Uil W 0 23% 7~ < 8 13%% i & - WW(R § 7 &)

Foad a3 0% = B At 5% 1 5 TVS 2 Ui ke R GLOSA(S%F & ¢ 12
EN SR SR A

FOTsis 34 7 §3- R 42 p 2011 & 4 # ~2014 & 9 » > FOTsis 113k % 5 %
v o Drive C2X RIA & 2wl e > PRAILIREL G B el i B2 4
RFRIRIE At T 5o k4 CAITSH ATRBE T 2203 @ 25 &£ 4 4
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LﬁiﬁﬁufmCHS%%ORJ PedaSl: FARUFR S2: %23
I S3 AE R S B EEARY S5 BRI ImEH S6: &
BHEZ ST KBEX 2T HERD (% 22.1-6) iR Ap M A AR a4 £ F
ﬁkiﬁ%ﬁ'*%kmﬁ’“ 47 1 & 49 M ISO 2 ETSIH53E - 21 ¢ /& 5
BEA] o~ REHEZ AL 2EERHG & B V2 o V2V 2 % H[12] o

A2 - HIGHWAY- SECTION 1

A2 - HIGHWVAY- SECTION 3 VIA!
M12- TOLLROAD AQQ

BAIXO ALENTEJO = A2
ALGARVE LITORAL

PATHE MOTORWAY

B,

FH &R [12]
B 2.2.1.7 FOTsis 2+ & i % B 3

% 2.2.1-6 FOTsis ¢ ip|78 p

IE P nE

S1:

REFEHER | @5k AAG T &

43
D rd i SR B
#FL

H

PEREE | @ FH WEE AN T A
ORGSR o R

WA P B2V R

S3: HEZFRHY |01

S4: FEERY | LEREELEFAREN A
BRERFIR

S5: FEAIREHL | @ HRETIARNTFE R
Pend s TR G ESNH
F R AER A D IR
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P mF

S6 :

L O HERARFRITA

S7:

AE TR .%‘%Ad %@%{;;&EE’F\ ?—F‘%ﬁ
Bk E DHIER
® SR T LB

P TEMERR 2

FAL %R [12]

pt b > CompassdD 2 ~ Al pf ITS2Z %344 » p 2013 & 1 7 I N fad » 4
FHREFIS3E I NFTHT BSD e Bordeaux‘Copenhagen~Helmond‘
Newcastle ~ Thessaloniki ~ Verona » 72 % Vigo » & * el 3 Fjire? 3G/LTE {7 &
PR, FE3 < V20t o Wi B E 7 (Road Hazard Warning, RHW) ~ B 4%
iz %% ¥ 75 (Red Light Violation Warning, RLVW) » 12 2 g v & iy JR 7% (Energy
Efficient Intersection Service, EEIS) » 2 #5% # 122 g% 2228 & % K525 4 B4 F
2218 2§ 2.2.1.9 #7757 » H k3 fF ,?’}ﬁ?}&rﬁl 22110 2 & & 352 ?‘Ty{

HER O S - S

P EEE P B EEH ERS L A N R 22,111 ~ B
22,1120 & B 22,113 #77 o B 2.2.1.11 L B P B E T 2 5 E N
P%EE&‘%%ii’MA%,Ew SRR e ERBRT 22T
Mo d PHRREG FNRGEE > AL I FLERBELFLF T L o B
22112 BPAX B8R 2 F iﬁ*ﬂ’@%ii~%,ﬁw’ﬁﬁwii B 45
PR KR 0E B G R BTN R B Y KRR L A
Foomod A TR AR “ﬁ®4%fww’ﬂ“@v£Uﬁﬁﬁﬁ“%”*
BEIF=2 LAY G AT EFAW HNBE A RS T
Moo B 22113 BT & JRIRZ T #w*ﬁ’ ﬁ%&*v%ﬁ’?
BERIRA R F S RIME > BRY o M2 R A RRRA
FPREAFSZEF» PR AT ELR Do R EF IR > R B X H
PR E AP LA FEE A S o NS Y RE AR R P RE TR
PPRGEP R R RGBS RARI T o IRF TR FEE R —ﬁo

it %%’d AT B4
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Helmond-Eindhoven

Bordeaux
Copenhagen
Newcastle
Thessaloniki
Verona

Vigo

Traffic Jam / Queue ahead

®e
®e
® e

Accident/Incident ahead

Road works (exit) ahead

® |®

© e

Bicycle/Pedestrians crossing

Detour ahead

® ©00e

Red Light Warning

Q|

®
SHISISIS)

Red Light Violation Warning

Emergency Vehicle Warning

Turning Ass. — Oncoming Traffic

Turning Ass. - Crossing VRU

GLOSA

®
®

Idling Stop Support

© e

Start Delay Prevention @

Green Priority @
F AL kR http://www.compass4d.eu/
] 2.2.1.8 Compass4D & * # & {3

SIS
® 0
© e

f=
4
>
<]
<
2
8 | % |o |2
5 2 2 5 S Total
© @ = ©
@ c o S @A c
B I £ = & S o
s} [S) [7] 7] < o a0
) o T = = > s
2 6
Cars 35 BV (EV) 7 30 10 90
Trucks 13 8 7 28
@ | Buses 87 2 10 20 119
=3
;uE)
> | Emergency Vehicles 6 12 11 2 31
Taxis 3 10 150 9 172
Total 54 100 37 11 157 40 41 440
§ RSU 22 21 32 20 7 25 17 144
o
= Back-Office Y N N Y Y Y Y 5

TR kR http://www.compass4d.eu/
@] 2.2.1.9 Compass4D % # % %K #cE



r — — — — — — — — — —
Applications
Safety applications
Efficiency
applications

e s s s e s s e e s b s s e s s e s e s s
- Facilities .
1 ) 1Vehit9le o | |Flectronic| | Data Remote 1

Integration horizon i 1
] M logging management |
[ .

y BO & RSU
* | communication

DENM/CAM/TOPO/SPAT/
SLAM basic service

Position & time Authentication & Privacy & T
security anonymity g

Roadside Unit

Efficiency applications

* | DENM/ICAM/TOPOISPAT/ Data Position & 3 I
1 SLAM basic service logging time d

Remote Traffic Light ‘

Management

Sensor data

access management

Authentication &
security

OBU &BO
communication

‘ Vehicle priority eligibility and travel information management

Privacy &
anonymity

I . Facilities 1

I...oo-...-u...-oc-...-u-

UMTSLTE

ETSI Networking & Transport

Physical link or

Communication

.

[

UMTS/LTE
Communication

b oe— —d

Back office

Traffic Management Centre

Vehicle priority eligibility and travel information management

Applications
Safety applications Efficiency applications |
1 Facilities . |
OBU & RSU Data OBU & RSU 9
communication logging Remote management | «
. DENM/CAM/TOPO/SPAT/ | I
. SLAM basic service 9 |
* | Authentication Position & Privacy & Sensor data |
< & security time anonymity access J |
|

[
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|

. . .
Facilities 9

OBU & RSU 0BU & RSU ]
communication Remote management | |

Pilot Site Information

Acquisition I I Authentication & security I !

|
Track & Trace Privacy & anonymity . I
|
|

Pilot Operation Management System

TR kR http://www.compass4d.eu/
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Contents

Traffic Insurance
>UELETT company Enforcement
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1= /o s "
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Connectivity| Moy, e I ¥
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Service
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IT g
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@ 3
o =
S N £
o
S
x
RSU RSU
Provider

Fee

oo P

=

oad Sensor| Dc:

Provider ﬁ

K]

3

i

F A% kR http://www.compass4d.eu/

B 2.2.1.11 i B laat &7 2 5 £ RN

-

1
1
1
]

/ Y
! 1
| Fleet 1
I Manager 1
I 1
! 1
e
I P 'r\
! 51\
| §| “
| 3 1
| g1/
o 7
~ 57 7
—_—————— -~z
o 8
o

Retrofit
Installer

OBU

Traffic
manager

4
12
1E
o
i 3
|1 ©
’
Connectivity Co ey 18 pAs AT T
Provider 1‘/!4'5, 1 § S5 soninfo i |
i/ Violalon  _ i—r T 1
/ ...._.------"'""'_ I Manager 1
Contents Contents service Nl Service : 1
Provider Provider i ;""'Ir
Fee I _ \\
31
' g
IT g | g 1
Provider 8 | =1 ]
> \ S/ 4
£ ~---=- 2
2 :
g Public (o]
RSU QU Admin.
Provider 1~._____‘_ Car /Truck Retrofit
RSU infr. oot ®
\J Maker
Cost manager ontt :g Installer
©
oad Sensorl ?’ o
Provider Sensors b
S
i3
Provider
TR kR http://www.compass4d.eu/
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Traffic
manager

4
I
Lo
1€ 4
G g2
- &
Connectivity| On, ol ———Ne e
= ec;yw = 4 N
Provider N | ! 1
\ [ Fleet |
I M 1
Contents Contents . Senvice | anager |
e —
HGLL ey Psrir‘z'::r 1 )
! DA N
| 2N
S 3
. m. > ! 3, 4
Provider ~ o @ l %"-I J
s 3 - \ 5/ 4
A ﬁ -E —————— -7
3 D + D -
Z 3|5 ]2
o
RSU ‘*-&S.’E___’
Provider
‘\'—'—- RSU infr. m Can;;':;reurck Fettl'O"ﬁt
Cost manager ot nstaller

Road Sensor| é
Provider Sensors

Rules & Policies

OBU
Provider

78 % iR http://www.compassdd.eu/
B 22.1.13 B v &5 PRar2 5 LR

FHHRE T S PRIFZ PR E TR AR AR 2 RV T BIE E F WPk E
G RG A - LB ET SR RAEG S R AR A 2 2
ARBATPEFERETNaA I NEFRG D E - 2R Sk YR
FEAk ~OBU #& & RSU B F - L3 =K &7 27 e i (R
22.1.14) > %@ B F %z ik S
BRI ER ATV 27 R E ST 5 9 A8 (R 2.2.1.15)> 1 {7 41 Critical
Mass (CM)£2 Optical Mass (OM)da 1 » CM 2 7 it B ¥ B e periis 2 K & % %
BE L m OM %77t £ 5+ BB RR i 2% F T EE 5] & 4% OBU
2 RSU 2. CM £ OM 2. A % 4e[] 2.2.1.16 #77% o & 2 = 585 v 5 i 417
3R A R 2 L R doB] 22,117 TR o

a5
FRS

e

I

v

% 3+ 72 35 (Design of Experiment Theory) » %

Levels
Congestion Low Medium  High
Traffic Traffic Traffic
OBU 10 % 50 % 90 %
penetration
RSU 10% 50 % 90 %
penetration

T KR http://www.compass4d.eu/
B 2.2.1.14 B v &5 JRARPTE 320 & 2 - 2

9

e g
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Traffic congestion level = OBU.Penetration RSU.Penetration
Scenario 1 High 100% 10%
Scenario 2 Low 50% 100%
Scenario 3 High 10% 100%
Scenario 4 Low 100% 50%
Scenario S Normal 100% 100%
Scenario 6 High 50% 50%
Scenario 7 Normal | 50% 10%
Scenario 8 Normal 10% 50%
Scenario 9 Low 10% 10%

F A% kR http://www.compass4d.eu/
B 2.2.1.15 B v & i PRI E 3+

Ao LR

—

<
g
g oM
E
£
o
a

C

Market penetration (vehicles)

x
g
g oM
E
£
o
a

(&

Spatial penetration (infrastructure)

Tk kR http://www.compass4d.eu/
B 2.2.1.16 OBU £ RSU /% i 5 2_ B 5Tic B

Benefit at network level = 40

0%, 0% 0% 0%

<>
x%  x% extrapolation x%

Origin Destinationg

Non-equipped traffic light (no benefit)
Equipped traffic light (benefit)

Green wave effect (no benefit)
Simulation scenario area

|
simullation

T spacing |

| l

} Fuel consumption (no EEIS)

Fuel consumption reduction
1 Fuel consumption (EEIS)
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1999 £l 52T R FRE R g2 G Ao BARR AW e-Call &
N2 PLE BT d P SRR R TS 1 ¢ European Automobile
Manufacturers Association » = & = A2 ¥ > 5 JRIE2 e-Call & 3L 95T &%
2014 & F) @ 455 = £33 5 25700 4 0 i A s 150 5 4 0 i e-Call 2
JRirE R EE L 5 ¢ B BEaR o

eCall: The crashed car calls 112!

B e | e

Pasiticaing 2
Via s e psidton g and e bile [
] irbzhary caller lzrson, the srmuns
- pasition of The accidest
. Foceed ard then trammitted by
the £ Ll i thee Pesaiet ePReTgEeCp
L

cal conive. Mav inkrraiioniugien
i the eCall e.g. the divecrion of masel
ared e wehichs bype.

Emsrgency call conbrs (FSAF]
Thee eCall s wrpeacy s'«o;v\ae—i r-o

e

Thasks 10 sl tmass notliceion
i

Emergancy Call ol thar cririby aite, tha erreegumesy wrdon
A 113 emergency call eCalli o made
aatTeTTCaly by The S a5 00 a4

-] sessan fuo ke demon)

ragiier & wicais scokdern [y pithing

i chidiclind Dratrom, i The Cin, ady Car OO0

can aho make an eCall mansaky

FA ke R[43]

Bl 2.2.1.18 e-Call £ & Bl

e-Call $ SLF @S2 P X 25 REZX2PRKE > FERAFL IEP €
A# 5 GSM R BEEFT ﬂii}%‘ﬂlgi,T\ EFEPRBFPAE T RBIEE &P
GSM B2 FAp 3¢ g2 fpl 2R D FRFLFEF 2 1 Lo
FIP T O i R R R P R R 3EF P RE § AR AR
-1 2018/04 1418 > RmM enATE B H|F Ke-Call 3o PR DF A AL
€100> @ % + {2 W AR &L #E -Calliif“%:%’**’#-*;;liiﬁ‘a&u%?%

Z R 1980 & 1 T e s %r%f@ﬁs?]]‘% ¢ (ITS America) » = R 7 #5570/ 45
HAEH A X Frag Ee st FrdgHwe ITS #7 » 2 UC
Berkeley § # #1 {7 2 PATH (California Partners forAdvanced Transit and Highways)
FPFrdaiRg A%¥e - d 5 73 Rl CAMP (Crash Avoidance Metrics
Partnership) . 3% 1 3% § 18 ¥ o
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CAMP
Vehicle Safety Communications 3

Mercedes-Benz m TOYOTA

HONDA. NISSAN

Honda R&D Americas

&TD VOLKSWAGEN

HVUI‘IUHI KIA MOI'DRS

Intelligent Transportation Systems
FHL % iR[44]
B 2.2.2.1 CAMP 2= = R

1990 # * £ REFHIE I p = & (T8 7 ITS $oie > #E L2 4
d Ha Hed B >3 R (Vehicle Safety Communication Consortium, VSCC)
Pl ¥ & A0 @ & > % s (7 B % &l o Cooperative Intersection Collision
Avoidance Systems (CICAS):* & *t 2004 # fxds > 3 & 3304 % 8 Fad 2 id 3|
2 4 A enik T B Si(intersection avoidance system) s B o d At R v g
BEEY DM SET A Tk 2 bR EE20% oAl ii”# =
RIS 6 e £/ &1 AL PO *z%mﬂ&*%w%ﬁé’;?%ﬁaéﬁéﬁ
fRlefkE F iRz HERIEe 75 THZBERDHPFLA
(1)Vehicle-based technologies — & & Bl B ~ 3 4 6 T A A 6 2 & >
(2)Infrastructure-based technologies — BRI H X R 2 4mi7 5 ~F e R &
25 (3)Commumcatlons systems — % & DSRC-based RSU-to-Vehicle #3F & 3§:Z 31
B e
Mofd i ke B - o d 2t DSRC i 3 E & et Ak R E
FFFE > Tt CICAS 3 H R 7 L8 -3 » B0 HUb g2 P s B B & - %’ﬁ“z’
,i_iiéaaﬂ LR R R ETAE B ET S et o< g Eﬂﬁvii;{»‘eﬁ,ﬁ{;ﬁ;
B XGRS TTERRBRAERRRI DG A REIE DR T E

ik
T ,3"» o Hlw|Eafe R AR E > PR EREFE T SY R 2222

..%.

}

N

7T o

Intersection Jé . j L”:“’ l‘,!
, s oI |

FHL kR [45]
B 2222 FHCICAS ++ 4 — 2R Br T &FurTdimsis
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2002 & F ®i# 7?'3 (USDOT) 2 % B 7 £ 4] 2 43+ F (Intelligent Vehicle
Initiative, IVI)[12] » & ** 3+ F R 7 ¢ = = & §u% > i@ 3 7 P (Vehicle Safety
Communication Consortium, VSCC) > = B ¢ &4 # BMW‘DalmlerChrysler‘ GM ~
VolksWagen ~ #* % Nissan # ¢ & 224 2 TOYOTA Hjiv? & > X [p =i i 24
#](WAVE/DSRC : 2P £8)¥ 78 % 22 85 F o ?*3 s L g(a 1% Lidar ~
Radar) ~ it #2478 B 22 D-GNSS % g P % 5> i Ba3k»s + > 12 IEEE 802.11P i
PERAERIBPAL O TEEETFEZ TR AR 2B fmapand
Rl RGP A FEFEST 3 VSCC £ IFHHET = * B R AU MPRE 2
DSRC # £ & fp¥ > PR * H A2 JRI: > FEil DSRC i AL o # >0 8
RE AR

WAVE Radio Module

RSU

USB to CAN
adapter

TR % iR [46]
B 2.2.2.3 Intelligent Vehicle Initiative ip| & 2& ﬁé

2012 # 8 * $]2014 & 2 * » # B & 33+ F (Michigan Plans)*t Ann Arbor
PoREFT 2800w mF R B AL EE T H 2 S Wxﬁiﬁlliiéﬁé‘ B

*“ﬂ?aﬁﬁb&iﬁi‘ﬂl*i BRI AR AR R
Lo XY 27 BRRE A~ LFER TS ®EL > 4R 2224 F ¥ * DSRC
B L B e 2 B L &AL

Instrumented ;a“ignal

' Gurve Speed Warning —

Instrumented Fraeway 5,

FAL %R [12]
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SR L RS R Y +ﬁﬁ“ﬁ%ﬁ’%ﬁﬁﬁi“%ﬁﬁl
EoXC R GH TRTRE RAD R R S h R - R
o g K 100 K B R HIRAE 0 Aol 2225 ¢ R BRI AR fRiE (7
R

FH KR [12]

W 2225 %6 1758 wLILERT R

FE BRI PFE L HMTRE 0 ¢ 35D R oL B (Vehicle Awareness Device,
VAD) ~ {¢ %% > % ¥ (Aftermarket Safety Device, ASD)% F L 2 i si(Data
Acquisition System, DAS) » & &2 B R H & o iR < BaF ﬁ%l&af‘ R o S
Fodl s R R e F AR R ALY 2 QWA E V2D R -
2015 # % & $23+ % (Michigan Plans)¥g 3+ :&— # #& » 30,000 w2 V2I g ims e
# 45> Ann Arbor ¥ % 5~ F B> FH X 5T V2 ¥ B R(E 2.22-1)- £ HE
BT T B R E I A (Q2016)% # V2V HAHRES IR E o P £

FE & 2020 & BF V2V = & 6 341 ~350 % ~/8 2058 & 3% %% A% 3 209 ~227
FA/BER -
%2201 BF ez gsg S
® CEEREL
® HiEiE R EL
® HEHATIEEL
o HRFTEEEL
& FLAGEaEL
® HiTipiE
® BRLpSAXEREZL
® RhiF- B
FH kR [12]
# B8 #57% Connected Vehicle Bl i & & /8 DSRC & §U* At 1t

AN A e e - < e Y 2 iiﬁ‘f“-lﬁf'l » %> 2007 # & * Southeast Michigan
Test Bed &% iB| 3% -
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Southeast Michigan

Southeast Michigan ) ITS Roadway driver information’
TMCs signal control Equipment Driver Remote Vehicle OBEs
signal controf information || 1ac signal Control Signal control stalug Roadway Signa ‘ 7y T
\ Contral ] 4
| - driver information; ot Data
Flaw: Status. ! | signal phase and timing
er 1
T [ Southeast Michigan T Connecied Vehicle
—_Bment | Situation Data : v ; OBE
[=
e - i Southeast Michigan I !
timertimy ™ : SDC Support o | Roadside Equipment ! CHE Slppott St :
I | |
e [[2C2D @D |
..................... 1 | RSE Support Services | e-»(SCMS) ~— ~~ ~ ~ || oBE Situation Data
»{| SDCDataAccess iy - Generation
— Management N — |
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and Aggregation

RSE Situation Data
Communications
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|

|
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|
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Management
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RSE 3P P2P g
Application

»

|
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| |
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I |
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: i |
! I TEN
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! | e 1ol
I I
confidantial by existing ! i SOW Support o] i i
Meaana. Dul A NOT
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|
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; ~ ™| sow Data Access | Connecled Vehicle L i
I 1o~ [ Wide Area Information ‘ =
: on i A _y) ! Distributor . | ‘ Taveler
1 7T T T T T detatrans fer I . | o | [} ]
i : o SDW Data Collection | : WAID Suppart ORDS ) wravelat ink on
: I : : and Aggregation L Services - o | lravelerinformation
| | |
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WAID Situation Data
[ ! T ler E it
! : (. | Communications I 1 | e quprmen
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: : [l | L TE Support Services
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: ! {1 e e - gl TE Situation Data
| (R} | Reception
I Southeast Michigan i@ exchange. _ | ;
: Situation Data cohes TE3P
| Processing Center SRl 2P Application
| 3P Center Information
: SD::::R Dissemination SCWS @ -
|
i Object Regisiration & Security G : . ichig
: SDPC Information Di y Service Service Service Monitor
| Dissemination . N
i 3P Cantar l& D‘ml";hm Certificate Retrieval Service Monitor
i Support Services |
Decryption Key
Retrieval
USDOT Proprietary Southeast Michigan Connected Vehicle 2014 CRL Retrieval
EY] 1™

Physical Layer 1

Sepr. 3,2014 |

-
OBE Situation Data
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2014 & 8 9 NHTSA 2 # 2 # i&.7 ] 4] 8 5 V2V i
ﬁig?l 2REE o # Connected Vehicle Pilot Deployment (CVPD)3:+ 3 - #f ¥ %ﬁ-
o B e e F B 5 5 2015 E Ao &

TR i ik FEER

(1) mf % * NHTSA Fet/4 2
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Q) ZEFF P R LATHIFTY Pt,’/a:\’ffr’?‘/?,%éi;_é
& gl RS W AR IR R

W‘*

ﬁﬁ% ~ ““;;T‘]'—rzfa‘ﬂé ~ BEE_)‘ ‘/g_é
sk B PR A LA AR E

w’<

@
i

PR IEINL2015 E B A S PFEGET > PRl B { R
g maE > I A iﬁ‘iﬁlﬁa‘ﬂiﬁﬁﬁjf PEALREFE N ERERY > 4ol 2227 41
7] » & 3% V2I Safety ~ V2V Safety » Road Weather ~ Environment - Agency Data ~
Mobility ~ Smart Roadside A = #genjig* kjfgd 2 9 £ B i 45 EoN A IS
TNfFA 0 UEFEREIARZE DR IR RIEABHE %?ﬁmﬁ\?i
y_}_:aﬂiy_ BB A(F AR H)ED P PF’“(ﬁm\,%EME'?Ei~

BEVERZ 2RI PR ET ?
S0 LRI S R R R

g

1\2

\"’"

BERN A X

B L VRS R R R RPN B P TR R AL
[ h'%i%%mé*r;\f@% 1R S g drTi dp e T 2015 % 9% 14p g B
2 3 # % (Connected Vehicle Pilot Deployment, CVPD) WAVEL 3+ % jE4d 2457 »

¢ 3 New York City ~ Tampa > 14 % Wyoming MBI R4 F2EHE
# ¢ New York City #->+7 Jir#r /b2 1 § 4 2 7% # % % Vehicle-to-Vehicle (V2V)
Fopkr o iF {73 Midtown 22 Manhattan & > # 45 e Vehicle-to-Infrastructure (V2I)#t
P B GRS F R BRI AR 2 B BT R A B4R 2.2.2.9
21§ 2.2.2.10 ; Tampa #-:& * & B e HjiFf2 /4 Tampa & # & XM PFR 2 R
2o T RMRT AL > A Wyoming #-3E % V2V &2 V2I e B8 1-80 L & » =
B2 LHIRE 0 X RFASIES AT EN LD g -

V2i Safety ____Environment __|

Red Light Violation Warning Eco-Approach and Departure at Advanced Traveler Information System

Curve Speed Warning Signalized Intersections Intelligent Traffic Signal System

Stop Sign Gap Assist Eco-Traffic Signal Timing (I-SI1G)

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

Pedestrian in Signalized Crosswalk Wireless Inductive/Resonance Charging (PED-SIG)

Warning (Transit) Eco-Lanes Management Emergency Vehicle Preemption (PREEMPT)
Eco-Speed Harmonization Dynamic Speed Harmonization (SPD-HARM)

V2V Safety Eco-Cooperative Adaptive Cruise Control Queue W_arning ‘Q_'WARN)
Cooperative Adaptive Cruise Control (CAGC)

Emergency Electronic Brake Lights (EEBL) =00-Traveler Information 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 Communications and Evacuation
(BSW/LCW) Dynamic Eco-Routing (light vehicle, (EVAC)

Do Net 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)

Warning (Transit) Agency Data Dyr!amic Ridt.ashanng (E_)-RIDE)

R —— n Freight-Specific Dynamic Travel Planning and
Road Weather Probe-based Pavement Maintenance Pt

Motorist Advisories and Warnings (MAW) ~ Probe-enabled Traffic Monitoring Drayage Optimization

Enhanced MDSS Vehicle Classification-based Traffic —

Vehicle Data Translator (VDT) T Smart Roadside

Wireless Inspection

Weather Response Traffic Information CV-enabled Turning Movement & Smart Truck Parking

(WXTINFO) Intersection Analysis

CV-enabled Origin-Destination Studies
Work Zone Traveler Information

FH KR [47)
B 2.2.2.7 & #i % & * (Connected Vehicle Application)
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Request for Information (RFI) Issued March 12, 2014
CV Pilots Project Stakeholder Workshop April 30, 2014
Regional Pre-Deployment Workshop/Webinar Series Summer-Fall 2014
Solicitation for Wave 1 Pilot Deployment Concepts Early 2015

Wave 1 Pilot Deployments Award(s) September 2015
Solicitation for Wave 2 Pilot Deployment Concepts Early 2017

Wave 2 Pilot Deployments Award(s) September 2017
Pilot Deployments Complete September 2020

FH kR 1 [47]
B 2228 ¥ & @peiis % (CVPD): 3 e

Smart Other CV Traffic
Phone v~ \\\ Support Control
NN System
SCMS X
Data
Collection
NYCWIN

Vehicle RSE [«
Warning
Device ATC
VRU
Detection

Smartphone
Bicycle App

i

FAL %R [47]
B 2.2.2.9 = % Connected Vehicle Pilot Deployment 2+ % & *

Proposed Vehicle Fleet

CV Application

NYC DOT/
© Sanitation
Commercial
© Vehicle
& Pedestrian

. MTA/
S NYCTA
Buses

w
(=]
(=]
w
[=3

1 Speed Mgt.

2 Red Violate
3 PED Safety
4 Veh-RT Bus
5 ADA-PED

6 Curve Warn
7 CVO Apps.
8 Speed Zone
9 I-SIG

TR KR ¢ [47]
B 2.2.2.10 %= % Connected Vehicle Pilot Deployment 3+ % & * & £ 7e & (7 $ %

FREHTTEHERYLLE- X 28E P L S(Security Credential
Management System, SCMS) » # & CVPD 3+ % # * » SCMS 7 f§4-®] 2.2.2.11 #7
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7 0 & d G i1 (Certificate Authority, CA) ~ 318 % #f(Registration Authority,
RA) » &3 8 (Linkage Authority, LA)#7% = o 33 #8453 & Hfcr feJR & R
KA BFEZ R T BEI BEPE P BEBEALEE -

Certificate IDs:
Encea(CertiDyay)
4. Issue certificates:

Encs{<PUB, CertiDyy; XOR CertiDys>)

A kIR : http//www.its.dot.gov/meetings/pdf/Security_Design20120413.pdf
B 2.2.2.11 =& if&;’%‘_? 5 % éjugig,f#

EFRRARTHFFEPFFFLER G S B A ERBEAARGARAR
U-NII (Unlicensed National Information Infrastructure) 4~ % #7 3% #2488 « DSRC % #
B g fTamng B £ 2> ]V*)%?#r”‘*i*;u& R B Nk # L R
oAREE 2o~ V2V A A pEER A 4~ 1% GNSS Hobricd V2V apH e i g -
I OVIV R 2R HFELAL  He@Ltd TR R ﬂiﬁi f
B H AT R R V2V SRR SRR R V2VF R RS L

KT PHFTTER

¥t m A ”a§5é B F A% > Google © »+ 2012 & A ¥ WP & F e
730" Rl Ha A BREgits 2t éfa"h’#ﬁl’agﬂfiiiﬁ##‘iZ‘f
ABSE A | A ,i,ﬁ F i o Google & 4 iiﬁiiﬁm 7 % % (Radar) ~ &

% ¥ % it (Lane-keeping) -~ F % ip| B % % (LIDAR) ~ = * 5 & ¥ & &

(Infrared Camera) ~ * %8 4R 4 (Stereo Vision) ~ GNSS/|f 12 ¥4k st~ 2 & B %

#5 % (Wheel Encoder) % +2 s i o RIZE d & 78 + chff e B8 5 64 & 5 55

Mo iBp Y FHRBEEHFR 2 PEBEFTHEDYET A R AT
i\)i B R SRR B R A A 0 TS B T google map T RS R
EF BRI

’*ﬁ ARBRD LFBREREIPES P FIRBELT RO REE S LY
T&-#“E’v Google & * # & & #7% %2 LIDAR M2 p m3F § 8 §m< %
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FRIFALAFEFIN P e T FERERER Y S 2 fpt L2 A5 egEa
EiEWp o F%E DSRC HjFz g A B D » v FL % @ART A i it
3 RE U] Ao T R (IMA)E 2 et (LTA) > % 5 g Y 23 7 5
T ORpTREE A L A F 2R

223 p

BiélWOEﬁﬁ@ﬁﬁﬂ'ﬁﬁaﬂmﬁ T
o T3 1996 &£ B2 p KERFTE ﬁl' gf’%‘&.‘i"ﬁé_}f"ﬁi 3
W TR AR L RRRER ) R SRR - F
Visa: R U TR T 4 h?%%i’i&ﬁﬁuépﬁ&iﬁ?ﬁaﬁﬁ
(Vehicle Information and Communication System, VICS) ~ & + 4z ¥ % 4i(Electronic

Toll Collection System, ETC) & PR 7% o

VICS R7%d VICS ¢ w & B madgein « L T~ 28 3 k4
%ﬁfﬂ’é@%ﬁ‘ﬁﬂﬁbFM%%E £ BEI I mp B PER
ST ZHRE T AEVICS 28 058 > TV ALY 3% VICS JRIE -

‘ﬁﬁﬁﬂ%ﬁ‘
I ] EE B EYICS -
- F e B s Ff
e FIAC ¢, B
(B DR E—E LT
BEE
Bt 5
EmEEs ‘

kAR R SR
BEmiEE £ (1R
BUET.

EEL—HER RS
. KL, BWH
S0kmigEESE 2 —
FIEOERILEEEE
FLIIRHLET .

AL % (48]

®223.1 p 4 VICS i %34
% VICS 2 ETC erda B E (S > P 27T - ﬁ*ﬂai‘lﬁﬁn’%i’t%‘ %?15%’9_‘ L
HHI2015 #f> FRELAFRES0%ME o ZIELEBEET P A
THEE F{Smartway)*‘L% mE 23 FARFLEERFE 32007 &= &
ﬁ%ﬂgﬁ ¥4 (Tokyo Metropolitan Expressway)® # Bl:& » 2009 & 3+ K
ARE LT EFZAEREAFR L2010 FHR 2P ALKEE o

%w <
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RU aismawco.un.  Clarion  DENSO  FUfirsu
ﬂ]‘ﬁ'[s{j TEN FUT?TSU FUNITSU LABORATORIES |,|:,|FEA,E,|;!,,!§
[Re] Jaoas fudio Co. L. KENWOOD e A, sursumisn
NEC NISSAN Bocome OKI
Pty PARK 24 Co.,Ltd. Proneer
<& SUMTOMO ELECTRIC TOKICO TECHNOLOGY LTD.
TOSHIBA TOYOTA Xxanawi
ok K R:[18]
B 2.2.3.2 Smartway - & 3 » B 7

Smartway % & T pF i F Ak &2 ETC ?“5“13(?3”152"&%??‘]3?%
(Roadside Unit)ic £ & §4 £ % ;,IL[IS] R L R TR (Ao B R A
FER) EFEFEE > o g VICS #iy ﬁwﬁ;ﬁmﬁa~g%§g,
Smartway BRI & T - HBEL AP L RETELG §%
B RN A & VICS 7 B dv®] 2.2.3.3 -

Providing information on obstacles Providing information on conditions
ahead

ahead Merging assistance

Roads merging ahead!
Drive carefully.

Congestion ahead.
Drive carefully.

B 2.2.3.3 Smartway % & £ & » B 42 @ B ORGE

Smartway { ¥ 4% i+ % & (* if #£R3%> b4e Nissan T4 b o ps 300 5 AL
R R ot U IR = 2N ffﬁ e R A A B TRk Si(Active Stability

Assist) » i 2 dmr § i r §if 0 SED D FlE S 2 FRS > TR
e 3 LEECHS f”‘? *t > & Smartway FR:TZ-;‘J&%‘ R sh~ BE
ﬁ.hﬁ%ugéﬁnéﬁ”\m,rp * ETC # B PRI

High speed and secure .
- IC credit card access
communication

FH K A[18]
B 2.2.3.4 Smartway & # 3R 7%
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2011 #42> p AFEHFRE V2034 > 4 & B* 303 @ SRy BRI
2011 & 12 7 & & 58 &2 e 7T00MHzZAE L ITS X 2 * Afs @ % o P p A% 1Y
B F p& > @?]%‘:L%]éﬁ\/ﬂ AHENE L LB T A V2V & V2D HE T S
ﬁ T E R L 4ad £ e ITS SPOT V2I 3+ 2011-2013 & > @ 2% % 4 1,600
BRI FREERIGTA AT AL R ER B L FIRGE S FF 1,000
\gﬁfnﬁw%<ﬁﬂmyﬁﬁ iliﬁﬁﬁﬁﬁéﬁwéﬁaﬁgi
FTH)2 ETC desn EPRAx o B % 2e3 3 2014 # & > 3 ¢ 24 8c 4246 4600 § 5

PARP RARE T [ %&*%’%?@%@$QE$“£Wﬁﬁiii?ﬂi

HORP 2 TRE LS PRARFEF RT P ERFEPRA R 5 L]

FoorE Al T %ﬁ#&?VES?W7‘”°%22311ﬁ#§§ﬁ%
A

F‘IBJ?#.‘.Q —F,*\qL i]—\AHerrﬁé#_VF’i% o

22231 EXFHEE A

sEEiEEm (A1)
BYFEHEIEERE 1408 71
=] HAZE 1787
i %= Type A oTEEEEH
e L | TweB | 7T | @nEBENY
& = BERL | 3BT REEREH
i
i\ VICSH %A | 6B RERNE
=

TR % i [49]

EHREE mﬁ@m@!)
el 9
— AT a7
FHL % R [49]
22.4 H 5 B R

B % — FFEC2001~2005 & G5 EE 0 F
:é—_%?,fi;;ig'/g RO L SN - SR 3 SN =1 % BN SR S O S
Pl BN i 7 ITS 57 0 M R DR %iia@ﬁgﬁ B ITS 7 o1t
B AR h e kY WA BRI E LS ﬁa?] & ¥t 2 H (National ITS
Architecture) (1999-2002)2 % & » ¥ % A & Wil ¢ 7 24| (Traffic Management
and Planning) ~ & + & % FR7%(Electronic Payment Service) ~ %< {7 'f;‘ A A
(Traveler Information System) ~ Bf % & % > (Emergency and Security) ~ 5]'*3“ i
72 (Transportation Operation Management) ~ 4§ & i8 %‘](Inter-modal Transportation) ~
B 4m% > 2 F %4 24 (Vehicle safety and driving assistance) p & B i# Bt & 4t
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(Automated Highway System) % ~ + #g[39] -

%2 P £ 2006~2010 # SaE B o FENEH B RAEEHRLF L F
ij;}ﬁﬁ;%ﬂwgﬁx¢xé'-§}_~ITS§# “‘;m 2011~2020ﬁ%\%éﬁ =
otk B f,wm% R Ev: s 2012 & % = EEm g7 AR

; ii%féﬁ’é“’*(ZOIZ 2020 -&)J’ SR kEE
ﬁ%ﬁéﬁé@r%*‘ B Bz (2012—2020 £) 0 2015 & #

EREL  CAFE - 2w LT E R
ERRER s E P B S SRR
B nsld fea gt R LG SER D
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E) =g
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=

Vikfp? W kﬁ?f'"“ 2014 ITS & = & ¢ ¢ @@ H Cooperative ITS % &
WA AR @R V2V 2 V2 ARH R ¢4 FERD F . A
%%’”%fil#”‘ Fik S RE EATEY  hIREREIRINGF k) E TR

%F R [39] o

Infrastructure

L TR

BHEWSN

Highway

FAL kR ¢ [39]

B 2.2.4.1 # B = £ Cooperative ITS # * 5

¥ B ITS % E Friz4cB) 2.2.4.2 #7577 »1991~2000 & ITS B 4%~ b P = A
#iE 4 ~2001~2010 & ITS % B 224 L ~ 2011~2015 & F &< > 2011~2020 &
FTH % ITS 3 B » C-ITS(Cooperative-ITS)i% j#17; = g | 2020 # ITS 2 & %<
P RBERCITS AR HE Kvi Bl 4@ 2.2.4.3 > 3g 8> 2030 # £ 3
LR E 2 Fenp R[40] -
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; &
troduction of ITS_
Inprovision of BESIS
e\

ent and
gﬁ:ﬁﬁn of IT Next-generation ITS

‘93 Review of ITS by the 01 Hi-pass(ETC) Pilot Project \_ ‘12 Plan on ITS for vehicles and
% i & VLY,
mlal.:ld:;:lal S0C investment \ T oo e E T T \\ roads 2020
/ model city / ‘13 Research on introduction
g 7';‘*::;{::;2;:‘; — /' '05 Bus Information System(BIS) PRI
plan Pilot Project *~14 SMART Highway(C-ITS)
- " '07 Nation-wide expansion of Hi- Sl
pass(ETC) Plan CHTS Pilot Project
'98 ITS Pilot Project(Gwacheon)

‘08 Complete revision of the

‘99 Enactment and effectuation Transport System Efficien #CATS: G tive ITS
the Transport System “10 Ca
Efficiency Act.

TR KR ¢ [40]
B 2.2.42 % & ITS % E frie

& 4

|u-Transportation, \‘ I C-ITS pre-deployment V21 / V2V Application
|SMART Highway Test | project Established based
bed - (Standardization and autonomous

- V2X communication " certification)

—V
| 2014~2016
= |

2017~2020

2011~2013
g
i

Implementation
CHITS deployment o

' V21 Application-oriented Driving/Viehicle

* National policy the
new government
C-ITS master plan

TR kR 1 [40]

B 2243 #® C-ITS M2t 42 §vi 4 B

8 B C-ITS B2 2 i %(MOLIT)** 2012 ##7 ¢ ITS 1 & 3-% » & I C-ITS
PR IL R PR D 4 -  BRIRIMAEE 2013 EFERERF RETRL 0 & TR
C-ITS ¥ » “ri {2 FFEX 2B A FLd 2 KA 2014 ERPIEL 2 %
V2X i 3 0 % i SMART Highway 3+ % i (7§ 3% # (RSU) ~ @ §23 # (OBU)-T
o FAgE 2 C-ITS ¥ » chpe {48 3 »

i B SMART Highway ** 2007~2014 & B 24 {7 > 75 5 4 % #2 % 881.5 it = »
PREat (i s (&2 12 2 RERAHK Y > RETEE HF D RS
B2 ATE I E R o RIEREE 2R 8§ i 2 L (Gyeongbu Expressway) 0 &
B 11 22 « SMART Highway E W * FRA¥IF B 7 £ 4o @ 2.2.4.4 > 57 § RIS

¢ 3B if h# FE B JR7x(Lane departure prevention service) ~ i 4F ¥ 2 7f I# PR 7%
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(chain accidents prevention service) ~ ’;’f‘ & F PR ix(emergency call service) ~ H#-i%
$ & 1§ ip| PR 7% (Fallen objects detecting service) ~ %t 7 3 ¥ % #5345 FR 53(Virtual
VMS service) ~ i& * SMART-I ¥ iB| ¥ xR 7+ (Accidents detecting service using

SMART-I) ~ i& * WAVE % & i.48% i{ §|PR5% Convenience providing service
using WAVE (Internet search)~ V2V 2 V2I WAVE i 2t JR7%(WAVE communication
service (V2V, V2I) ~ % & if 4 £ 4z # PRi3(Multilane based SMART tolling service)

%91 o

SMART Highway communication system

Smart Complex S;'Ir;al-'t Complex
Base station Base Station

Vehicle to Infra

A?E‘: : I - Vehicle to Vehicle

Vehicle Breakdown
Comm tion

HEACT L R
(SMART Tolling) (Vehicle Abnormally Detector)

amuwen

]
witnarE
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(Lane Departure Prevention) (WAVE Communication)

3 b' ‘4
v

e HaiE wy % MIA JEdS
FY2 0|FHn A XS=

i B i 1 ) P38 iR

(Road Condition Sensing) (Auto Vehicle Control)
FH kR [36]

B 2.2.4.4 3% ¥ SMART Highway & B 2 PRi%78 P 7T &,

§E B C-ITS E (T PEA 4ol 2.2.4.5 #77 » A & B * 2 3f T AR ~ 30~ B
4o 2.2.4.6 271 0 T R A 54 S KR 0 FP 4T [40] ¢

<

(1) 2 $@aidE 3¢ 7 (Vehicle Collision Prevention) » ¢ 4% & @148 55 15 ~ ?f o imig
T N;{Jq,ﬁlg—r %3718 o

(2) % > K ® & #¥(Support for Safe Driving) » & 35 B 'ad %% 2 H % ~ Boo hm
FAGFARE - IHFLDEREIR -

B)rx > #A(Support for Intersection Safety) » & 358 v sER IR ~ BL:EPFF 4P
a2 -
4HpEr i@? 72 (Commercial Vehicle Management) » & 357 * & §m g & ¢ 12 - =
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Policy Need: Determination of Authority for NHTSA to regulate Road Side Equipment
Description: NHTSA will thoroughly evaluate the need to regulate aspects of RSE
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e q BB GAHUNG A 8D Pl Bt

# Wm=nid w4t f ¢ (Federal Communications Commission, FCC)*t 1999 & :#-
5.9GHz (5.850-5.925GHZ)#f £ A il 3% B W 2@ % » KE{350 2003 & 7 0 7 x
5.9GHz #g £(5.850-5.925GHz)~ fi= 75MHz #f % %+ Wireless Access in Vehicular
Environment for Dedicated Short Range Communication(WAVE/DSRC)3Z 3 ¢ * » H
¥ & 35— B 43 i (Control Channel, CCH)#2 = i PR 5% i iF (Service Channel,
SCH) » 4-® 4.1 #r7= » WAVE/DSRC 7 % 802.11p ¥2 IEEE 1609 & 71| {& % ”'“rﬁf_’%\; ’
HER fﬂféﬁﬁi&@;ﬁ‘r']{t’i"ﬁ%ﬁ PHRBEY AL X AP A FE2 P EIERE R
F o

Public Safety V2V Control Channel Public Safety Intersections
Service Channel b Service Channel
(Dedicated) (Dedicated)
Public Safety/Private Public Safety/Private
Service Channel Service Channel
(Medium Range) (Short Range)
t t t t
ch 172 ch 174 ch 176 ch 178 ch 180 ch 182 ch 184
"10MHz  Optional 20 MHz

| | I | | | | I I | l | I I | I
5.855 5.865 5.875 5.885 5.895 5.905 5.915 5.925

5.850 5.860 5.870 5.880 5.890 5.900 5.910 5.920
Guard band

Frequency (GHz)

R %% : IEEE 802.11-04/0121:r0
B 4.1 % B DSRC #7 3 4 fe

B o Y S59GHz K > BRE R i tE R ¢ (Electronic
Communications Committee, ECC)>** 2008 # #-5.9GHz (5.875-5.925GHz)#g £ & fie #
T A KITS 3 B #rig * > % 5GHz & (A L (f2 & ITS-GS)F| 4~ & ITS-G5A ~
ITS-G5B ~ ITS-G5C » 12 2 ITS-G5D » H #* i & it 4o @

* ITS-G5A (5.875-5.905GHz) : ITS = 2|+ 4p B J& *
e ITS-G5B (5.855-5.875GHz) : ITS 2-% > {+4a B s *
* ITS-G5C (5.470-5.725GHz) : # 3 % #* % & (Radio Local Area Network,
RLAN)# *
e ITS-G5D (5.905-5.925GHz): * % ITS iz *
AT 2013 # 5 7 kg ETSI EN 302 663 1% 2% (Access layer specification for
ITS-G5)3™ % 5.9GHz #f £.(5.855-5.925GHz)#f £ » fir 7T0MHz #f % %+ DSRC i 2
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o 4ol 4.2 o 0 H 4% TEEE 802.11p & 4% 15 B~ jiF o

Future ITS ITS Road Safety ITS Non Safety RLAN { ather IT§

WIS

| TmseD e msesa H}'*"nl mﬁm‘“ﬁ-H L ITS G5C

| | £ LY At

o [55) () ) (5 -
T

59256Hz 5915GHz  5905GHz 5.805GHz 5885GHz  56750Hz  5.865CHz  5.855GHz 57256Hz 5470GHz
T4 %k : ETSIEN 302 663 v1.2.1
B 4.2 ®H ITS-G5 45 3% ~ pe

PA>5 4% S8GHz & 700MHz 45 F > T3 R v 3 X B L & 4 2
5.8GHz #7 £.(5.770-5.850GHz) € it & @ i 4438 (7 & % ‘REEd SUAR B BLASE 3 > 4o
T 7 fx § & ¥(Electronic Toll Collection, ETC)» 1 2 # g2 8 ~ & Zpt plii 2 5 i * 5
5.8GHZ 47 £ ¢ » SOMHz 52 4 5 7 B @idsf e~ B~ il » & B B IE
SMHz #g 5ot ¢h > p A4 758 > 2012 & 7 * 25 p # 700MHz #g £.(710-770MHz)
¥ & & 715-725MHz ¥ 730-770MHz > = 'ﬁ B ITS & & WA > @ ?;ﬁ'%" afE

f " %’3”’0

SFoariE > grE p DSRCHE A 0 4ol 4.3 #757 ©

Frequency SiS 5.400 5.725 5.800 5.900
(GHz)
: 15.850 P 5925
5470 5725 5,855 5.875 5,905 5.925
Em:o.‘m 0.770 5.770 | 15.850

B 4.3 % % p DSRC 47 3 A~ fie Bl

AR B A F S A ITS ML (73456 & 4] 7 5cka NICL | it 104
£ 70 16 pAEHIFT R ARYI 1 (FE R A @i]égr%"']iéfﬁi%] % Bz B F AREEI GUPR
ﬁﬁ%%ﬂ’gﬁ%ﬁDﬁwS@ﬁﬁi%% ¥ RARREARRGE At

LT 5850-5925MHz 1 % & kfuds it % 5 o B o A INEST AT 3R
BOBERFUAGHLE TP FRTE b r v 2 (T2 pRFELMES LR |

i 73t o
ok kBB S RIEZ B LUK % (OBUE § v RAB2 § 4 kg i
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B 2T F R eTagEPC R % » % 27 (78 v 4] I R34 EPC &
B x> 02 gl T e eTag EPC AR IR - £ A K OBU SR 32
HE -

4.1 B ¥ GiRid MPFE A2 1 TR R

1A AR 99 ER RS S D PepipMiRE ¢k ¢ 7 2 ® IBEE
802.11p £ IEEE 1609 ~ % ETSI TC-ITS 12 2 ISO/TC 204 > 12 © i 8 /1 &2 & 4p
B A

1. IEEE 802.11p

IEEE 802.11p ¢ IEEE 802.11 # ¥ f e intn g > 2 &% 48 * 3
AR A 7L EAE @?] & ¥ (Intelligent Transportation Systems, ITS)4p Al
et o * 59GHz(5.85-5.925GHz) il £ o & * R & 358 & 5 end §m2 B 2
BRI ITS Beif Al 2 TR BcdR 2 36 0 08 © 38 2012 & 4
% IEEE 802.11 [23]37% 452 ¢ « [EEE 802.11p 4 AT = f #{% :

(1) 3 i ¢+ : IEEE 802.11p #4p % 3¥ % 3. 3 DSRC (Dedicated Short Range
Communications) & # > & 3£ ITS & * i 2 4& % E2213-02~-CALM M5 % IEEE
802.11a - &% 4p % 143§ IEEE 802.11p #7 &% 7 4 < & -

(2) BBt F 5 DSRC Hjivm iz F B ## &3P > 7 IEEE 802.11p #
S A E DR o

4‘-\3:

B EFEFRMITP LT+ 1 2 ¢ (Institute of Electrical and Electronics
Engineers, IEEE) B E R D RE ﬁe?]%"l(United State Department of
Transportation, USDOT) #-§ § 22 ¥ A #ZE R

2. 1EEE 1609

IEEE 1609 s 7% % d 2 # % + 1 42 FF £ ¢ (Institute of Electrical and
Electronics Engineers » IEEE)2_ # fw 4 i#75 ¢ (Vehicular Technology Society) 4 £
& ﬁs?] g ik B ¢ (Intelligent Transportation Systems Committee) 74 {7 > & % K&
#i; 2% (United States Department of Transportation, USDOT) 1 W EAE i koL
(Intelligent Transportation Systems » ITS):+ 4 2. & & F ek > (2 o gt & 5[{E & 4+
¥ FIRE 2 &M 357 F(Wireless Access in Vehicular Environments, WAVE)

THRAP LA s AR > e B B2 BB SR 5 o
Bt AR %Y 5 IEEE 802.11p #2285 F M A & 55 o e A 4 28
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# (Vehicle-to-Vehicle, V2V) ~ & %t 5L # 2% *& (Vehicle-to-Infrastructure, V2I)2_id 31
B S Ap b i 3 pn 4R gt RS S Ak VX B R 2 Bt > B P ¥
ZHFEFeRHALFIRRET I ERFIAPRL 2 CFHEAER A FRE TS
Jof ~ b2 RS B o & IEEE 802.11p 48 & 2 + P & IEEE 1609 i 7| %3 3%
% Media Access Control (MAC) & 5 i R #7% 2 i 35 2 T feds IETF it
A Z(IPvA/IPVO) S Ap AR - 4 - R B2 B A e 4 -

IEEE 1609 % 74& 83> 1999 & B o] %0 73 2006-2007 # 4 1w 4 B
Trial-Use #&# » # ¢ 7 IEEE 1609.1 ~ IEEE 1609.2 ~ IEEE 1609.3 ¥? IEEE 1609.4 -
2008 # 4 * > IEEE P1609 Working Group & # ¢ 3% ;4 ¥4  Trial-Use &2 i3
37 % Full-Use *< 4 > & pF 3 3 4r IEEE 1609.0 &2 IEEE 1609.11 %% 2_+|%_- 2010
£ 12 7 p|f #73 [EEE 1609.12 4% % 2_ 4] 2 4.3 - IEEE 1609 & 7| &1 2 f?&rﬁ
4.1.1 #57 :

Architectural Guidance: 1609.0

Transport

\
|
|
|
7
=
cC
|w)
Ly
—
(2]
O

s

=

m
2
@
=
3

IWAVE M= ——————m————————————

I Security | LLC
I Services |l ———————————————————— N

Leml i ! '| MLME 16094 Multi-channel Operation
| 1609.2 I = Extension- — — — — — — — — — — — — — — J
B = S O e e = = g
\ i MLME WAVE MAC 1
=== 802.
[Prysical | | PLuE !
0S5l Reference Model = T - o g
Management Plane Data Plane

] 4.1.1 [EEE 1609 & 753 % 4

» 7 HLP L B IEEE R4 - 3048 Bp 4o
(1) IEEE 1609.0 (Architecture) : IEEE 1609.0 % [37]4 i & i# WAVE/DSRC
(Wireless Access in Vehicular Environments / Dedicated Short Range
Communication)é7f 22 $% & % i 3 (multi-channel) WAVE/DSRC % ¥ *t #5
BRRBT L& PRGE

(2) IEEE 1609.2 (Security Services) : IEEE 1609.2 1% #[35]%_% WAVE % % i¢ * 2
T L A2 HegZes o # 7 WAVE 2 L2 % s 2 & 2 0%
ES N B R 2 p IR R & DR o

(3) IEEE 1609.3 (Networking Services) : IEEE 1609.3 1% #[32]# & OSI (Open

102



Systems Interconnection) fic %] ® & & & (Network Layer)£? i# ﬁ% & (Transport
Layer)2 PR7%% WAVE £ ¥ &7 %t o B % % WAVE X% ¢ 22 TR > *
iz > — £ WAVE Short Message Protocol (WSMP) > =¥ WAVE ‘&3 5% T_° f BF »
IEEE 16093 ¥ & 5 4p % @ so e % g & F * 2.3 2045 @ 4o IP (Internet
Protocol)~UDP (User Datagram Protocol)# TCP (Transmission Control Protocol)
FIMGTRERIBT Y 2 AR e

(4) IEEE 1609.4 (Multi-channel Operation) : IEEE 1609.4 #& #2445 i % i i & 4%

i 1T ~ WAVE #5538 ~ 4088 35 P~ 34 (medium access control » MAC)% 5§ 48 4

(PHY Layer)’ ¢ 7 #7#]if ig (control channel » CCH)PE? PR3 i (service channel,
SCH) % [ P& cni@ 1% ~ iR L 3 Pocnfdic ~ Wi 3 2§ 2§ ILPRAE o

(5) IEEE 1609.6 (Remote Management Services) : IEEE 1609.6 #-2 [31]5F 27" & *
R BT ARS HIFPRIFILE L WAVE £ B o H A R gy - R p IR
¢ 3 WAVE %% e u|jRi% > 3 4 * IEEE 1609.3 ## % % 2. WAVE ¥ 7R
%% WSMP (WAVE short message protocol):s %] PRF% o

(6) IEEE 1609.11 (Over-the-Air Electronic Payment Exchange Protocol for Intelligent
Transport Systems) : IEEE 1609.11 &% [25] £ %8 4 it 4 2t (payment)¥? £ 4 Frid
(identity authentication) *7 7 2 T + & X PR 7% & % fe ¥ (profile) » I 4 it
WAVE/DSRC Jis * 2. i 3 @484 - H @& € * WAVE 2 T 3 &4k & > &l
4 OBU (onboard unit)#? RSU (roadside unit) > # & FjlF® i@ > £ A 3{ B 7 &
03 3 > %k o F AR A IEEE 1609.11 ¥ A 2 2 &% T+ {2 PRI R
Bthe o BB AKRAR SO msirm 22 T3 Sk 4 REy
IEEE 1609.3 2 7 it /i & 82 & & ﬁ%ﬂﬁ#ﬁ? W2

(7) IEEE 1609.12 (Identifier Allocations) : IEEE 1609.12 & #[33]4; it IEEE 1609
4 51] Y Ar i * ehdh (B PR 7RI S| (@ 7 5 (Provider Service Identifier, PSID) o
S|4 F WAVE s 509 ID A fiez 0] » & p 3¢ Afef * D & o

ETSI TC-ITS
ETSI (European Telecommunications Standards Institute)[51] = EC (European
Commission) | = 307 gt &8 B e ﬁ‘« » B ¥ F i 3 (Information and
Communications Technologies, ICT) A& 1} > sk e * &8 > & 7 H a4~ B
EAMTHEF L SRR ER B ETSI 4 23% 60 5 B K 321700 5 B &
%%g$’ﬂé%ﬁvwﬁ*\§Eﬁ~ﬂé$$uﬁﬁ%ﬁioéﬂ.%éﬁ
% Full Member ~ Associated Member £ Observer = f& £ i» > % | £ 335 % ¢
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7 5 B L 1] o TC (Technical Committee)f= WG (Working Group) & ETSI 3
i&aireso 2 ITSpk 0 TC ¢ 7 TC-ITS>TC-ERM (EMC and Radio Spectrum
Matters) -~ TC-SES (Satellite Earth Stations and Systems) ¥ TC-RT (Railway
Telecommunications * GSM-R) o TC-ITS % & if §.1& ﬁia?JifE M ITS &% ; TC-ERM
FENTRADIPELARNTHEAMET ¥ 5 TC-SES AJIT 4 i Fh &7 % 30340
moR i R R IEYE T AP M AR R & TC-RT R4 -

ETSI TC-ITS r4¢ & i §2.:8 ﬁ%l ITS (Intelligent Transport Systems for road
transport) 7% HAp B 1R 5 A & p oo AR T pde® 412 #7r d 5 B WG
frie s s 2B WG B itdeT

waG1
Applications

¢ i ¢

WGz waG1 WG5
-> Facilities -

¢

T w3

g « Networking & Transport LB
g 5
© t T
5 o
S

S we4

- Access -

B 4.1.2 ETSI TC-ITS 453 41 % % #

(1) WGI (Application Requirements and Services) * 4 ITS * A#H g * 2 7 £&
FRF% > I 4] %_Applications £ Facilities & & 2_ i {5 2_o

(2) WG2 (Architecture and Cross Layer) : % B if & #75 ITS 2 i A ZE {255k ¢
R SR EH M ITSE AR A F £4 o

(3) WG3 (Transport and Network) * ## Networking fr Transport & 4 2_ % %> I
1 B ﬁﬁ&ﬁ;&#ﬁﬁ 2 P 12§ F A R 4] 2 GeoNetworking % IPv6 4p
s o

(4) WG4 (Media and Medium related) : *L# MAC - PHY & % 4p b 2 1% » H %
T ITS & * 2 #g 3 4] 4 5 ITS-GSA ~ ITS-G5B # ITS-G5C = %A » ¥ 4
R i X A

(5) WGS (Security)  #1 Z_ITS 4p b 2. % > {43858 o
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4. ISO TC204
R A& 54« (Intematlonal Organization for Standardization, ISO)%_d
Wirr2e hap R R RIR S A T 2 RPE AR S A oY
1992 & & = ¥ ITS 1;11“&,? s TC 204 KT+ & 5 18 B 1 i%-] 2 (Working group,
WG)-ISOTC204 § FHEY 3 MER ~E G flaiBEqlz, 2 ¢ WGI6 &
ITS ieip b ¥/ -

ISO TC204 WG16 (Wide Area Communication)> 2000 # 43 1) » 2 & 5 4] 2
s KBRS RABE 45 (Continuous Air-interface for Long and Medium
distance, CALM) » 3¢ { % % Communications Architecture for Land Mobile »
CHRSRIIPFTUAEY PR R E v A Y N B PR T RERR
T ok BRMMEAS Qﬁﬁfﬁﬁﬁiﬁiﬁ o CALM ¢ 4&7 & 28 2 [ il 3
(Vehicle-to-Vehicle) ~ & 7 g % 2% & il 3 (Vehicle-to-Roadside) ~ & #7 AL & 2
(Vehicle-to-Infrastructure) % i 2t %] i » CALM #7 & 3£ a3l 3 @ 545 4 (Media) » e
Cellular Systems (2G/2.5G £ GSM/HSDSC/GPRS ~ 3G e UMTS) ~ = ¢k 23 2 ~
5GHz ¢ 3L 2 (1943 IEEE 802.11a/p) £ 60GHz i 5l 3t o

Combined CALM CALM User Services / Applications
host and router
(SWG16.2; 1ISO 21217)
reem=—s —SWGTE5 eCall)
| CME @ é CALM service layer
LYY
CTSAP
AE e f
o = E v
= g T-SAP
E 9 CALM networking layer
5 e I 3 Internet
=1 9 CALM Geo- IPvE
l i WE ' '\3 FAST || routing || O™ || (swG16.2:
E i T . (SWG6.6: 1ISO $a281) ISO 21210)
€| E
5| 8 R
5§ i
[1°]
HE TS
=32 CALM Cl layer (SWG16.1; ISO 21218)
"""" | (o] cl
[ i |
: IME 3 wireless wired
3 f i
. ; _(SWG16.1: Several media standards) |
- [ S S
CALM Communications Kernel l l * l. .t

B 4.13 CALM 2 %4

WG16 #r4) 2 ek % F d 2T 8 i3 SWG (Subworking Group) #t% F #] %
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G0 R E S R0 TS 0 B 414 3 WGI6 AT 8 B SWG 2 %W

(1) SWG 16.0 (Architecture) * § 7 CALM ZA#3 4f

(2) SWG 16.1 (Media) : § ## CALM & & 448 (Media)tp M ch3B & o

(3) SWG 16.2 (Networking) : CALM e geid 3t T AP M o7k 3+ > i+ & B+
PRIZET R L3N fp oAl g 0 3 BB CALM 3¢ Jfﬁﬁﬂﬁpf& °

(4) SWG 16.3 (Probe Data) : F_& ** i ;7] 2 §% & st (Probe Vehicle System) > ¥ d &
k& (OBU) #r3 d1% Center Bt 78 hF (4o id) o

(5) SWG 16.4 (Application Management) : F & ** i * 423" chg 1L o

(6) SWG 16.5 (Emergency Communications) : 14 BT‘ & 42 (eCall) PRAF%: ?f A%
g doo

(7) SWG 16.6 (Non-IP Networking) : 12 CALM 2L 1P 4p B cnie gt g 3= 50

(8) SWG 16.7 (Security and Lawful Intercept) : f 72 & o ¥ R i &2 % 2

(Lawful Intercept and Security) > % > ¥ & & T el e o

‘ Individual application ‘ o
>
Application core function E
o
SWG 16.5 5??154 SWG 16.3 S
pplication
eca" management ot s g
SWG 16.7 5
Security and Lawful N eSS RS S B
Intercept Application IF .-~ S
, SWG
Security /! SWG 16.2 16.6 :
€ | Upperl "r IP g
s pper laye non-l - gwag ¢
E 1 communi- 16.0
S cations i
8 it
S Lowerlayer ..  SWG 16.1
Dedicated short range Jf Medium ;r-e; i i
communication communication communication

B 4.1.4 1SO TC 204 WG16 ‘. % 4

-

ISO TC 204 H p en & F 2412 - BVF B RFR»3F 75 REEE G NE
o A aB e hR FRAET R B OVFEALERE f it e L e
%ﬁ;aﬁ@ﬁ&ﬁ&ﬁ{ﬁﬁﬁﬁﬁﬁ@ﬁ&ﬁ’unkﬁ@ﬁﬁﬁﬁ%@g
4c IEEE 802.11 ~ IEEE 802.11p ~ IEEE 802.15 ~ IEEE 802.16¢ ~ IEEE 802.20 ~ 2G -~
3G~4G % - CALM i?h‘# v 4o @l 4.1.4 #77 o 9y CALM 7k 3> v ¥ 7 ¢
T - BHEMAE RS LE FIRARSE S A AR R WIRAE - S R EFE
@ A URTE ) R ARG & & 2 | A E B Y Rt i V2L

21 2 V2V ZE g+ o
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5. 1SO 15628
1SO 15628 % %71 % DSRC it % A& B § 6 s & 2 [ e id » 54 o o

BUE 3 - BRI B AT R ol AT A T
RE T AR el £ At P IRE RN 0 B 415 BT 2o

F] -

ADU
Application e Application
| E— \ﬁ

Applications
DSRC standards
| | service primitive " | "Service primitive 1
| containing ASDU containing ASDU |
A
| Application APDU Application I
| layer core g layer core I
DSRC application layer standard
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Table 2.1 Comparison of Wireless Technologies

Wireless Technologies
. | 2% g |3
- [~ @ j hud? = & 2
] £ E EZ z | e 3 &
E) a S 8 £ = ] © =
= s | B | 2 g w | 22| 3 | 2| 3
o | g 3 = s | E5 8 |E<| & s T
4 - 3 2 a = |52 | 2 5 g
8 3 £ 3 2 b g 5 a2 = ] =
S|, | § | 2| £ | § |3% s |gg| £ | 8| 2
T o] [} . < @ k] P - = E % z s
(C] Q2 ® = = w ] s E T g e & [
o w G 3 2 B w o Q a T = H H =
w Pl [ & I w 4 4 [ 3 & [ [ S
Range 1000m [~4-6 km| 10m | ~40km | 120 km [ 1000 m [3°%2%°[ 2km [ 30m [ YUS48 [ 30-50 Na [15-30m
km states km ?
» One-way to vehicle X X ? X X X X
£ [One-way from vehicle X X ?
F [Two-way X X X X X
8 Point-to-point X X X X X X
§ [Peint-to-multipoint X X ? X X X X ?
200
Latency micro | 1535 | 3.4ec| 1930 ? 3-5sec| NA NA Na | 1920 ] 1020 oo, coc| 2
e sec sec sec sec

7 4% &R Vehicle Safety Communications ProjectTask 3 Final Report
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WM, 2 Z O RE ﬂieTJ‘"’S “T B % 2. OBU/RSU 33 2 Jr# KK AR %
¥ o 1 ik ISO 15628 DSRC & * & 1% » B 3 P332 6 * 423% o /PR KR
Pl 5T 62 FELil ~ B KK A WL AP K B
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Code Graphics Inc, 2015) » ¥ *» & 5w 384 4oB] 4.3.1 ©
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BEER AL BAH R ? H = ;’1 ngﬁ eTag WRIE A & & ﬁ:ﬁﬁ:ﬂ v m R R
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OBU 4 & V2I 2 %Jﬁﬁia\sﬂiﬁ CHRTH OB B Ft o B RH
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AFGEIRAE > I FITL V2V B* ik e B gl 5d 3 §p* i
@%éﬁ%%iﬁii@¥’w%tﬁiﬁﬁﬁ%%%ﬁﬁijﬁwﬁﬁi

WA o RS RYp OBU & ez 2323 L3R -
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Th ik AR 2 MELIR AT =R 2= 3=¥3

4.50BU ¥ » eTag ~ 52 8 (744

i\“* % (OBU)¥ » eTag 4B 2. ¥ (7444 47 {4 » #-= J5 OBU &2 RSU
2o MR 0 AT A T& OBU % ~ 4rfm #-eTag “#1E » OBU &K & 1L % 4rie
fafreTag M2 f 1N & T2 g 23R E 52 a4 & WP 4™

l.eTag “ 522 OBU i 4 /i & & &

% # % OBU £ RSU z & * iz kil 3 (Dedicated Short Range
Communication, DSRC) » #-#¢ * £ & SAE J2735 (Society of Automotive Engineers,
2009) RgeHREE AT H P ¥ ELE OBU f52 T8 ~ # 3 DE_TemporarylD
% DE_VINstring > # —%‘ AFE R G dbyteso {8 'fﬁ » 17 bytese fiz & # B SAE J2735
3k » W84 > DE_TemporarylD f 2 gt A 2 5 P w0 1 A Pt % 2. OBU »
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H DE TemporarylD # * MAC address #-3%(6 bytes)2. % 3 T % 6 ii;u,f‘:E(4
bytes) » EyRENEF T AEEWLAT- £F P 0 NP L ERRTT FHEEF 2
- SR e H R R AN IR TR T .

$1* SAE 12735 2. DE_VINstring 78 = 4§ =0 % W 8 Dysm( 21k &
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- %4 o ¥ ¢k F]DE VINstring 2. %4 & & % 17 bytes > @ eTag 2 B& & 5
12bytes » +c b 4.4 & ¢ kAT~ 15 T3 460  (bits)2 145 % ki
& | (4bits)fs > & R 5 13 bytes 22 OBU # 4% » iz * + A 42iF DE VINstring %
F2 B E R o Bk A B & SAE J2735 L*E,% » 4 Basic Safety Message
(BSM) F#id RSU f4cis > # 9 w FORE » TEF3% OBU 2 452 & f&
2 ik ?“:‘TL ¥ 2 %d RSUEE L i+ 303 @]A’Uﬁﬂ»i % 2IRIE > HiE
AT E A APER o

%G eTag f754E » OBU K # H# &

pan eTag 2. 8 B3 2 3 % RFID $jiv » kv 0 & 3% & 3 B~ EPC A 5%
6 A ABEYT mAW AP B-eTag VBB E T X T 0OBUKHE ¥ » 4ot
% = eTag M fe » OBU K % 2 #2 5 » 3 * e 3 P~ eTag EPC /5 7 % » OBU
KER > VoL L 2 A2 N TR KD H VR E LB P B R BT
PLifercTag » RS %S H » P22 OBU; R34 Wp > d TE o3
OBU - $36%3 4> 7d 8 5 ATHE >4 OBU d & 1 Fp > £ # cTag
R B~ OBU £ % #3502 4wt o

3.2 553k % (OBU)$fS # 0

TPp 44 & ¢ FTHE WD BN E Y RN B2 2Rk A3 # A OBU %A
%vzyl]"‘%‘\ 45-1 7 o

# 4.5-1 ¥ » eTag EPC 2. OBU ¥n#§ # i

OBU 78 # (& 26 45)

2 eTag EPC # & 0~9 eTag 0~9 ok BB 0~9 24| * i
A~F | 3§ | A~F (0~9, A~F) A~F | A
100103D26A2CB23446455443 10010 3 D 26A2CB234 | 46455443 1 0
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100813 AE112665F746455443 10081 3 A E112665F7 46455443 2 1
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TR Ao r V2V 2 V20 %P cnd md & f L orE- g ik % 4 eTag EPC
2N EY ARG 2R AT P ST AFALMERA T amET
AH DA NAEE H g NS o #-2 2 eTag EPC %47 2 45 OBU R » 3 2
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[ root@localhost ~1# service docker stop

E 7 % 1k docker: [ ® ]
[ rootdlocalhost ~1# service docker start
Starting docker: [ fEw ] 1

localhost ~1# cd Susr/sroc/myapns
[ rootdlocalhost myappl# docker build -t my-java-app
Sending build context to Docker daemon 3, 072 kB
Sending build context to Docker daemon
Step 0 : FROM java 7
---» B3bZclfzhbdd
Step 1 : COPY . Jusr/src/myapp
---» Using cache
---» cEebdea?5cdd
Step 2 : WORKDIR /usr/src/myapp 2.
---» Using cache
---» BT000b3ed3zz
Step 3 © RUN javac Main. java
---» Using cache
---» 0b0b7S31a0as
Step 4 © CMD java Main
---» Using cache
-- -5 G8bchaba fedn
Successfully built 58bchabdfein
[ root@localhost myappl# docker run -it --rm --name my- running-app my- java-app
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AETET S ABILFTHI L R R IOPEE S 5 L o
wgH* o
Q) E F ity
Fd PEREFTREL R L2 Tod F o R EER LT S8 E
P2 BB ERER R L R L R EE mrm R F 2 P g
B0 BT 0 SRR SRR RREE e XY ST DU RRTL B oo
6.1.5 T 5 FHLE 3L
AT LFREBEATE R T B TAHA 0 Aok 6151 07 0 A TR R 2 GE
mph F o Hes el
%6151 T AFRAGE
# 6.1.53 AVI# f& P c2c¢_avi_info AVI# i 71
% 6.1.54 AVI fe$ o 3P c2¢_avi value AVI # i 7 4
% 6.1.5.5 AVI # fig F R p c2c_avi_pair AVI fie $ F 4
% 6.1.5.6 CCTV # fi§ T # % c2¢_cctv_info CCTV # f& T4
# 6.1.5.7 CCTV # f& 7 # % c2c _cctv_value CCTV # i T4
% 6.1.5.8 CMS # f 3 F % c2c _cms_info CMS # fi 7 #
# 6.1.5.9 CMS # ji 4 4 c2c _cms_value CMS # fi 7L
% 6.1.5.10 VD # i F 4 % c2c_vd_info VD # i 7
# 6.1.5.11 VD # fi§ {4 c2c_vd value VD # i 74
% 6.15.12 VD # m—iﬁﬁh‘ﬂ% c2c _vd_lane VD # fi ® 5§ 74
# 6.1.5.13 VD # fii chd g fr{ TR 4 c2c _vd_lane_value VD # f & i g T
% 6.1.5.14 BEFEMEETH A c2¢ _road_threshold B R PR
% 61515 BREFESEFLTHEA c2c _road_level_info BEEEEBFLTR
# 6.1.5.16 b E F 5b i T A c2c _road_level_value BB RS i ?1—‘
# 61517 2FB Y SFF 2 BRE 2 R4S | c2c_etraffic PREERY B F 2 RRE R
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r FHE L e
FH A FH A

# 61518 B ELF 2 T4 v2x_road_pubevent B A

% 6.1.5.19 = F BB R de T 2 v2x_weather orgdata X F BB RAST A A

% 6.1.520 * F ¥ EFH A v2x_weather pubevent T FEETRL

# 61521 BB T2 v2x_link_info BB R A

4 6.1.5.22 & {7 pF R T TR A v2x_route_info {7 R LA A

# 61523 HRHEHFTHA v2x_equipment_info FEHTE

# 6.1.5.24 RSU i pl 4 B F 4L % v2x_rsu_detectionrange RSU Pl # Bl F 42 %

% 6.1.525RSU Fi7 B FH 4 v2x_rsu_subscribe RSU 7337 B 34 4
# 6.1.5.26 OBU R 47 #L % v2x_obu_historydata OBU /457 #2 %

% 61527 - pda FpE R A v2x_road lm_traveltime R Al el R N
% 6.1.528 7 & :{@ TR AL A v2x_road 5m_traveltime I R aaR AR A A
% 61529 -~ RFTHE v2x_road lm_avgspeed - A4 R T A

% 6.1.530 7 ~ 4k B FALA v2x_road 5m_avgspeed AR TR A

# 61531 % EE a7 4 v2x_road_topaccident PER RETHA

% 6.1.532 2@ FreE s T A v2x_road_levelstd UG EFTHA

# 6.1.533 e FPFRF L LA T A v2x_traveltime_history AR LU FHA
% 61534 #RFFL LT HA v2x_speed_history ERER UL FAA

# 6.1.535 o B e i T A v2x_turn_volume_history

v2x_rsu_report

F

2 i
% 6.1.5.36 RSU K # & fi 7L

= gl

7oA

% 6.1.5.37 RSU FRzZ» AT & v2x_rsu_servicerecord RSU JRi% % &5 42 £
# 6.1.538 o & T A v2x_road_turn o g T4

% 6.1.5.39 ’%fimﬁﬁifﬂ ot & v2x_spat_record %{Wﬂi‘#g #i 4

# 6.1.5.40 FLiEPFAR TR & v2x_obu_newest OBU # #71= ¥ 7 4

# 6.1.5.41 OBU $ R E T £

v2x_obu_speed segment

OBU # k-5 7 # 7

# 6.1.5.42 OBU $tjg*= 7 5 IR XA 4

v2x_obu_traveltime segment

OBU $ b 7 P I 0 RIE L T A &

2. 6.1.5.43 OBU 14 B %{ﬁ?&fl%

v2x_obu_traveltime vd

OBU # il B 7 4 4

7 6.1.544RSU v @ RSA 3L & 7 42 %

v2X_rsu_rsareport

RSU w @ RSA 3 4 F 4L

% 6.1.545RSU w & TIM 3 4 —Fﬂi%

v2x_rsu_timreport

#
RSU & i TIM 31 & 74 4

% 6.1.5.46 RSU v i&# SPAT = 2

v2x_rsu_spatreport

RSU v @ SPAT 3 & F# %

% 6.1547RSU v B H 5 21 & Fﬂig

v2x_rsu_otherreport

RSU w i H i “‘fi.ﬁ'x?f—'%

% 6.1.5.48

iR T R

v2x_speed segment

ERBRETHEA

% 6.1.5.49

T EEF’*‘&)‘_S,_F,‘ B L 2

v2x_traveltime segment

R TR A

% 6.1.5.50

EEPFRRE L RERT R

v2x_traveltime segment vd

e 7 P BB R 7P A

% 6.1.5.51

FERGEET R IHET A

v2x_road_accidenttype

SRR ET R IR L

% 6.1.5.52 RSU % # 32

L

v2Xx_rsu_registration

RSU ;R % é‘T-P' x;r:l Z:t\

% 6.1.553 B FBREEHTRA

v2x_segment_ pubevent

B R BT A

% 61554 B 2 p 2

R AT AL

v2x_freeway levelstd

B OB L R AT

# 6.1.5.55 VIN T4 2

v2x_vin_list

VIN F L 4

*‘“—‘%

122k #

o
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|
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W
g 2 A 3RS B3
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¥

LU IR T AN
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#6152 B FALATEHENF
R LA ¥
AVI # jg 15 & 45 (TR
CCTV # g SRAE A -8 S
CMS # f& 7 42 2 4B P AT N %
VD # i F Lo T
HERAE S AN N T & Lk AR
# 6.1.5-3 AVI # i T3P
TARA L | c2¢_avi_info
= = A A% viE Y
id varchar(32) E3 UUID
avi_id varchar(100) i K& B
location_path varchar(10) i ¥ £ (Link)#7 & Location Path ID
start _location point varchar(10) i i B (Link)4= 8t Location Point ID
end_location_point varchar(10) i i £ (Link)iz & Location Point ID
road_section varchar(255) i K E B ELE WP
px varchar(20) 2 =R
Py varchar(20) 2 R
update_time varchar(20) 2 g AT
source_id varchar(10) 2 G E N
# 6.1.5-4 AVI fe ¥ 3 L3 p
FRA LR ‘ c2c_avi_pair
WA 2 i L EA
id varchar(32) s UUID
avi_pair_id varchar(100) T AVI fe ¥t 50
start avi_id varchar(100) i A4 BLIE B S
end avi id varchar(100) q_ R G L
road section varchar(255) oy KB ELZ P
update time varchar(20) T { FTpF R
source_id varchar(10) T (L RLRY S
# 6.1.5-5 AVI & g Lz
FRA LA ‘ c2c_avi_value
% - A 3 & L B
id varchar(32) 3 UUID
avi pair id varchar(100) i AVI fie ¥ 5L
start_avi_status varchar(5) i A 4o BEZE W R AL
end avi_status varchar(5) i SR BRI kA
travel time varchar(5) i bl o Him i g
data_collect_time varchar(20) g T A R
update time varchar(20) i g ATRE R
source id varchar(10) 7 L LS
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# 6.1.5-6 CCTV #

Tk L c2c¢_cctv_info
= A 3l ik e 3 P
id varchar(32) 3 UuUID
cctv_id varchar(100) i B L
location path varchar(10) 2 ¥ £ (Link) #7 /% Location Path ID
start location_point | varchar(10) i #2 B (Link)4= 2t Location Point ID
end location point | varchar(10) i #% B (Link)iz & Location Point ID
road_section varchar(255) ey KR ELZE P
px varchar(20) i =R
py varchar(20) i SR
update time varchar(20) £ { RTPERE
source id varchar(10) % LN RN S
# 6.1.5-7CCTV & jg F L &
A LA c2c¢_cctv_value
¥ = -4 i v 33 o
id varchar(32) 3 UUID
cctv_id varchar(100) X R E b
status varchar(1) i R
url varchar(200) i CCTV i nt
update time varchar(20) 2 { ATPFRF
source id varchar(10) E L LS
% 6.1.5-8 CMS # & 7 4
T4 4 c2¢_cms_info
W = A % v i3 o
id varchar(32) 3 UUID
cms_id varchar(100) X K& e
location_path varchar(10) £ ¥ £ (Link) #7 /% Location Path ID
start_location_point varchar(10) i i £ (Link)4= 2k Location Point ID
end location_ point varchar(10) i i £ (Link):iz B Location Point ID
road_section varchar(255) A KE - BEZ P
px varchar(20) T R
py varchar(20) i R
update _time varchar(20) i {RTPERE
source id varchar(10) Z LS Sl
% 6.1.5-9 CMS # i T4 4
TR LA ‘ c2c¢_cms_value
= A 3 & FeE L
id varchar(32) 3 UuID
cms_id varchar(100) i K E B
status varchar(1) i A g
message CLOB g CMS 3 &
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A L ‘ c2c_cms_value
it A ERS ez o
update time varchar(20) i g 3rpE Ry
source id varchar(10) E LN RN S
% 6.1.5-10 VD # g L £
& LR c2c_vd_info
= & A 3 i v sF P
id varchar(32) 3 UUID
vd id varchar(100) | &_ K ML
location_type varchar(10) i WE B EZ P
vd_type varchar(1) i VD ﬁ BE
VSI_num varchar(1) T KN S
road_section varchar(255) | &_ R BB
road way varchar(10) i VD ¥ 12 R3] s i 2w
location_path varchar(10) i ¥ £ (Link) #7 /& Location Path ID
route_id varchar(100) | #_ B S B
start _location_point | varchar(10) i i £~ (Link)4= 2k Location Point ID
end location point | varchar(10) | &_ #% - (Link)iz 2k Location Point ID
px varchar(20) | &_ SR
py varchar(20) T SR
update time varchar(20) 2 { ATpF R
source id varchar(10) Z LR Sy
% 6.1.5-11 VD # fi 74 %
TRA LR ‘ c2c_vd value
Wit i 3 s Va3 P
id varchar(32) s UUID
vd id varchar(100) i EE s
status varchar(1) X Ak
data collect time varchar(20) i TR % =3
update _time varchar(20) H_ i RTPE
source_id varchar(10) Z 1 E [ ni« paif
% 6.15-12VD # fi eh2 i T 4
TALE LR | c2c_vd lane
WL e |[vez S
id varchar(32) s UUID
vd id varchar(1) X X H e
vsr_id varchar(1) g B3 Y dn
vsr_dir varchar(5) X Wpa g e
speed varchar(5) X g
lane_occupy varchar(20) i [
update time varchar(32) 2 { ATPFR
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oA A ‘ c2c_vd lane
[y 3 & Vs o
vd_value id varchar(32) 2 Foreign Key %% v2x kl vd value 71D
1 varchar(5) i <A 8 BN
m varchar(5) X ¢AlE BN E
S varchar(5) X AR B
t varchar(5) & H&,J (= -;fi‘ +
source_id varchar(10) 3 AR H NG
# 6.1.5-13 VD # fx 0@ 3§ fE{ Tl 4
FARA L c2¢_vd lane_history
[y A & R P
id varchar(32) | & UUID
vd id varchar(1) X B L
vsr_id varchar(1) | &_ B
vsr_dir varchar(5) i woplE S
speed varchar(5) i B iR
lane_occupy varchar(20) | &_ b
update time varchar(32) | &_ { FTPE R
vd_value id varchar(32) | &_ Foreign Key %% v2x kl vd value 71D
1 varchar(5) X_ Sl = = A
m varchar(5) T vAld B g
S varchar(5) X QA B GRE
T varchar(5) i bR I B
source_id varchar(10) | & S E N
# 6.1.5-14 BREFEFHFEFTHI A
T d LA | c2c vd car value
Wi 2L T e wp
id varchar(32) s UUID
color r varchar(3) 5 BRI i@
color g varchar(3) i Bloip gpd gio
color b varchar(3) i BIGlzP S bE
index varchar(255) X % 51
level varchar(3) i FEIER
level name varchar(10) i TR E it
low_value varchar(5) i B | (B
top_value varchar(5) i B % R
update time varchar(20) i { AT
source id varchar(10) Z L SIS
%6.15-15 REFEFBHFLEFTHEA
TARLA LR ‘ c2¢_road_info
W LA Ak 75z e
id Varchar(32) Z UUID
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TR A L H ‘ c2¢_road_info
W= A 3 i v eF o
route_id varchar(100) i E e
source id varchar(10) 7 L LS
location path varchar(10) g ¥ £ (Link) #7 /& Location Path ID
start_location_point varchar(10) i i £ (Link)4= 2t Location Point ID
end location_point varchar(10) i i £ (Link)iz & Location Point ID
road_section varchar(255) oy B v L i
road_type varchar(1) £ PRLE s
speed_limit varchar(10) i BB i
from_km varchar(10) i A4 2 A7
to_km varchar(5) 2 LA
update time varchar(20) i { ATRE R
source id varchar(10) z LR B!
# 6.1.5-16 B E & ad i T4 4
A L c2c_road value
Wit 3 i s o
id varchar(32) s UUID
route_id varchar(100) i E e
level varchar(3) A EIPLAE4:4
value varchar(3) g P AEdp e
travel time varchar(10) i poraiTpE il Ei g
data collect time varchar(20) i TR A
update time varchar(20) T { ATpF R
source_id varchar(10) z S H N
2. BREEFEAE TR A
FypE B E i XML £ Web Service P 4P crfi sV F AL R R A B
o ¥ hE - B4 ‘FE 4t + UPDATE TIME =B = » et S P AT 3
FHE o

%06.1.5-17 2 REGRY < B F 2 BnE 2RI T R A

TAREA LA c2c_etraffic
Wi & f 3 ik v sF B

id varchar(32) 2 UUID

number varchar(20) 2 I

key time varchar(23) 2 W~ P
status varchar(50) 2 AR g

region varchar(18) 2 B
update_time varchar(20) 2 ATy
road_type varchar(18) 2 B R RE 5
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PR A

c2c_etraffic

i & 3 ik o L
happen_time varchar(20) 2 FAERE
continue_time varchar(20) AL EE B
direction varchar(18) 2 > o
speed low varchar(5) 2 B g
speed_top varchar(5) 2 BB &
roadl varchar(255) | % B (1)
from1 varchar(255) | & Bk A(L)
tol varchar(255) | % A ELB 3 (1)
road2 varchar(255) | & iE B E(2)
from2 varchar(255) | & 3 B A(2)
to2 varchar(255) | & A BB 2w (2)
comment Text 2 BN
message Src varchar(100) | £ SR B2 PR ROR
src_detail varchar(100) | £ Pk w kR
cancel time varchar(20) 2 PR PR
x1 varchar(25) 2 GNSS X1 & &
yl varchar(25) 2 GNSS Y1 & {&
x2 varchar(25) A GNSS X2 k&
y2 varchar(25) 2 GNSS Y2 & &
twd67 x1 varchar(25) 2 WGS X1 42
twd67_yl varchar(25) 2 WGS Y1 4%
twd67 x2 varchar(25) 2 WGS X2 k&
twd67_y2 varchar(25) 2 WGS Y2 2
name varchar(50) 2 LA
station_sn varchar(20) 2 E S/ ORI L
area_sn varchar(20) 2 ¥R B B E
area varchar(50) 2 B
from km varchar(15) 2 A S
to_km varchar(15) 2 iz —‘_L PR S
level varchar(5) A HESAE SN
affect varchar(200) | £ B ERR
data_update time | varchar(20) £ TR RTRE
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%06.1.5-18 BB i T A
TR A L H ‘ v2x_road pubevent
- e A g v eE i

id varchar(32) s UUID

route id varchar(100) A B’EID

message text 2 EE R

data collect time varchar(20) i TR A

update time varchar(20) & { ATRF R

.AFFHARNETHE
¥%° % % % /H CWB OPEN DATA Data Dictionary B 3z 3 # XML % if #
RGP FALE R M £ &% - B % 484 - UPDATE TIME i @ # =
W AR RERERGETHERE o
% 6.1.5-19 % § BLRl R4 F AL £
TRA L H | v2x_weather orgdata

Wi f 2] s S P
stid varchar(40) 3 Bk id
cpid varchar(30) | & BB P
lat double g SR
lon double i 2R
stnm varchar(50) i P 2h S BE
time elev text X A&
wdir varchar(20) q_ B iz B> - b w0 &7 &R
wdsd double X Boig o Hi oo R/
temp double 2 BAEHT ES
humd double g AERR > Hix B F o et F #0-1.0 ek
pres double i Blrbg R H > oo
rain double X PAfRE > Hi= T
h_fx double g P PEBRRF B A LR b 0 Him SR/
h xd varchar(20) 2 I EREREFER AR RS H2 B
h_fxt varchar(20) i J PEBEfE B "L b PFRY > hhmm (] PF 4 43)
h f10 double g APFB L 10 248 T35 > Hiz o2 /f
h_10d varchar(20) T AR 1045w Hix B
h_f10t varchar(20) g APFEB L 10 2 48T 35k i 4 PR hhmm (0] P72 48)
city varchar(30) i R
city_sn varchar(20) g BT Sl
town varchar(30) i FREF
town_sn varchar(20) i FREE 5
update time | varchar(20) i { ATPF R
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£61520 2 F R FHL

A LR ‘ v2x_weather pubevent
= A 3l ik v eF P
id varchar(32) 3 UUID
route id varchar(100) i e ID
message text H_ T FEE
data collect time varchar(20) i AR
update time varchar(20) i { ATPF R

4L TR A

FHBRFRPN BRSO RTHID FfE - LR
7 6.1.5-21 BREFTH A
A LH v2x_link info
Y 2 1 i wr

link id varchar(20) % B ID
dir varchar(5) % ot
x1 double precision e GNSS X1 & 4%
yl double precision 3 GNSS Y1 &4
x2 double precision 2 GNSS X2 & 4%
y2 double precision S GNSS Y2 & 4%
name text L BB A
update time varchar(20) i { ATPF R
the geom geometry £ ol !
coordinates text T BAREZEwR
azimuth double i R

5. {7 PR I BB TR

FHHRSU T30 m B2 e (TR AERC > RTHID &f~ &4
# 6.1.5-22 e 7 pF R TR A
TAREA LA v2x_route_info

B b I v wr
route id varchar(20) % 45 1D
rsul id varchar(32) s RSUI ID
x1 double precision e GNSS X1 & 4%
yl double precision 3 GNSS Y1 & 4&
rsu2 id varchar(32) S RSU2 ID
x2 double precision S GNSS X2 4%
y2 double precision S GNSS Y2 & 4&
name text L. B
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R

B A

v2x_route info

Wit f 3 i Va3 o p
update_time varchar(20) g AT
6.3 # ZH %
HEARSURA 2 Bl i# > @ 2% & ID~ #f it ID ~ i IP ~ TCP
Port ~ &4k ~ 3k & LHEPN B o
3061523 WAEHTHE
A LR v2X_equipment_info
i = A 3 ik i L
rsu_id varchar(32) T % & ID
link id varchar(20) % B’E 1D
ip varchar(20) A Feps IP
port varchar(10) 2 TCP Port
x1 double precision 2 GNSS X1 & 4%
yl double precision A GNSS Y1 4%
name text . KA LA
update_time Varchar(ZO) ‘EL i FTRE R
receive_port varchar(10) i < port
T.RSU iRl [ 3K £
w4 RSUSRRIFF > ¢ 7 ID~ (RIS ~ RIFR -

# 6.1.5-24 RSU 1 7] 4 ] 3 %

TRA LR v2x_rsu_detectionrange
= A 3 ik ¥Rz P
rsu_id varchar(32) 3 %% ID
freq varchar(5) A BRI
range varchar(5) T § P R
update time varchar(20) i { ATPF R
SRSU 7237 B 742 £
S E RSUHR TR ZRE T ¢ FRESE»% ~CCTV URL ~ 2 ¥
[EINE=Y /%’ °
# 6.1.5-25RSU F Bk 4
A LA v2x_rsu_subscribe
= A 4] is Vs T P
rsu_id varchar(32) | & RSU ID
route id varchar(20) | % & ID
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AR v2x_rsu_subscribe
service type | varchar(4) | % TRFM e 7 BRES - CCTV
URL - 2 £+ % §
update time | varchar(20) | &_ { ATRER
transation_id | varchar(30) | &_ Transation ID

9.0BU 47 4 4

edkigd RSUR B2 @ i OBU L ) el PR N

GRS EEETR

I~

% 6.1.5-26 OBU J 47 4L %

&5 A R4S T AR L

TREA L v2x_obu_historydata
W 3 i AT
rsu_id varchar(32) 2 RSU ID
obu id varchar(30) 2 OBU ID
msgid varchar(30) 2 DSRCmsgID
msgent varchar(3) e MsgCount
temporary _id varchar(30) e TemporarylD
secmark varchar(30) S DSecond
lat varchar(10) 2 Latitude
lon varchar(10) E3 Longitude
elev varchar(10) e Elevation
accuracy varchar(30) A Positional Accuracy
speed varchar(8) S R
heading varchar(8) & S d
angle varchar(8) A SteeringWheelAngle
accelset varchar(8) 2 AccelerationSet4Way
brakes varchar(10) 2 BrakeSystemStatus
width varchar(8) S VehicleWidth
length varchar(8) S Vehicle Length
vehicleident name varchar(8) S DescriptiveName
vehicleident _vin text S VIN string
vehicleident ownercode varchar(10) S vehicle owner code
vehicleident vehicletype varchar(8) 2 VehicleType
fullpositionvector utctime varchar(32) S DDateTime
safetyext eventflags varchar(2) 2 EventFlags
safetyext pathhistory itemcnt interger A itemCnt
safetyext pathhistory pathhistorypointsets | varchar(256) A pathHistoryPointSets
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TREA L v2x_obu_historydata
Wit fE A R T aE | P
safetyext pathprediction_radiusofcurve interger A radiusOfCurve
safetyext pathprediction confidence interger 2 confidence
upload_time varchar(20) 3 OBU _} & ¥ L pF
receive_time varchar(20) fS Pos B PR
10.%% 7 pr AP 354 &
()- ~Asase i/
# 6.1.5-27 - s RF A A
TRA LA ‘ v2x_road 1m_traveltime
e e A 3 & Va3 P
segment_id varchar(20) 3 TR R id
traveltime varchar(20) % *z {7 R
update time varchar(20) % g ATRF R
record time varchar(20) 3 A s
volume integer E g
()1 » s 7R
# 6.1.5-28 I s éave TR F TR A
A L ‘ v2x_road Sm_traveltime
B 18 T i Y
segment_id varchar(20) % ¥z {7 PR R id
traveltime varchar(20) % ¥z {7 pE R
update time varchar(20) E { ATRE R
record time varchar(20) 3 TR S
11/ 3008 iR ik B 5K 4
(- #~ & &
% 61529 — A 4ig B TR A
TRA LR ‘ v2x_road 1m avgspeed
e A E ¥ iz L
segment_id varchar(20) E #EREId
avg speed varchar(20) 3 T 30§ B
update time varchar(20) % { ATRF R
record time varchar(20) 3 A s
level machine value varchar(10) % % s B
volume integer E B
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% 6.1.5-30 7 ~ 4 R F AL A

T L4 v2x_road Sm_avgspeed
A 3l v eZ i
segment_id varchar(20) ES @ RELEId
avg_speed varchar(20) ES T o B
update time varchar(20) % { FTpF R
record time varchar(20) 3 AL g
level machine value varchar(10) E SRES Y

12.5 E¥ & &4

g A1 3 EERALARRGETR S £ FEE D RT) T
Az E T o

% 61531 % K% ueTi

FRE g

v2x_road_topaccident

W= A 3l ik VeT P

sid varchar(32) Z 1
link id varchar(20) % e ID
msg varchar(20) 3 PEE R T
data start time varchar(20) E TR A A P
data_end_time varchar(20) 3 TSR
update _time varchar(20) E { FTpF R
road_type varchar(18) % A

13. %23 F 2w & 28t

Fedr L GOATIRAR KE A S B THEP 0 ¢ FREID RS M-

% 6.1.5-32 i Hrra m TR A

T 4 ‘ v2x_road_levelstd

Wi oA Ak i wp
route id varchar(5) % id
level name varchar(5) % B LHEE B S s R
top_value varchar(5) % @R B E
low value varchar(20) 3 iR AR
pub_time varchar(20) % T pE R
level machine value varchar(10) % Forels B
type varchar(2) E s ER# ok ST g

14 ¢ 2 T4




AT RGEAER ER D Rl T

# 6.1.5-33 AR F AL L TARA
A LR ‘ V2X_travelt1me history
Wi A 3 i ¥ 3 o
route id varchar(100) % = 1D
traveltime varchar(20) % ¥z {7 pE R
data_collect_time varchar(20) % T A R
pub_time varchar(20) E =
# 6.1.5-34 i B i TRA
A LA ‘ v2x_speed history
W oA i R S
linke id varchar(100) % & ID
speed varchar(20) E L
data_collect_time varchar(20) S oA
pub_time varchar(20) % mpER
361535 @ BAL VAL FTHE
TRA LR ‘ v2x_turn_volume history
RS 2 i X w
node id varchar(5) % ¥ ID
link id varchar(20) 3 B®ECID
dir varchar(5) % > ol
turn_volume varchar(20) E 2 fmikc
data_collect_time varchar(20) S oA
pub_time varchar(20) S T pE R

16.RSU 2% # i %

EERSURARE > ¢ §BAGRE ~ CPU ™ 5 -

“DSRC ##; £ % 73 »

% 6.1.5-36 RSU & & ;% fs Tkt £
TRA LA v2X_rsu_report

% F A A 1 ¥ i3 Fp
rsu_id varchar(32) Z RSU ID
rsu_status varchar(2) E AR A0 AP 1 = #
rsu_cpu varchar(8) E CPU #& * F
rsu_dsrc varchar(8) 3 DSRC & ﬁig?l £
update time varchar(20) ES { ATPF R
transation_id varchar(30) i Transation ID
ip varchar(30) i 1P
port varchar(30) i PORT
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17.RSU PRi% % $ %

ek RSUTTRIRIBFHZAPM TR & $37BM 5~ ¢ w5 F % RSU & 4
2 RSU w4F .3 &7 £ F 3 o

# 6.1.5-37 RSU JRi3 e & F L 4

A LR v2x_rsu_servicerecord
i LA 3 & R P
rsu_id varchar(32) | % RSU ID
subscribe type | varchar(4) | % TTREME FEE % CCTV URL

RELFE SR

center_rsu_msg | varchar(50) | & ¢os g 8 RSU & &
rsu_report varchar(2) | & RSU w 3F = 74 /4 pz
update time varchar(20) | & { ATPF R
type varchar(10) | % type:in/out
188 & T £
BT e B E B 0 B o R R 2 Rk -

7 6.1.5-38 #Ew & TH A

TALE LR | v2x_road turn
B g IE G i
node id varchar(5) 3 v ID
link id varchar(20) 3 B®ECID
dir varchar(5) 3 > ol
turn_volume varchar(20) E B fmiic
data_collect time | varchar(20) 3 TR A
update time varchar(20) % { ATPF R
19.5 38 4p 354 &
weikid RSUT B2 v 3T ¢ Z fRSENE - Flp B
U EE AR o
# 6.1.5-39 FLiEPFA4R TR A
A LA v2x_spat_record
W 0 A e N
rsu_id varchar(32) s RSU ID
remaingreen varchar(8) E FlAR & FF) i
remainred varchar(8) % Fl i J’%f ) B
signalstatus varchar(20) 3 3 oERi EEELK
timestamp varchar(8) % B 3% chpF
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AR v2x_spat_record
i & 3 i Ve 3 P
update time varchar(20) ES g FTRE R

20. OBU & A&7 %

%5}\1%‘\,

o4 OBU B AT % T3t o

# 6.1.5-40 OBU & A7 % T4 4

A LA v2x_obu_newest

W= L f T i L
rsu_id varchar(32) 3 RSU ID
obu id text % OBU ID
lat varchar(20) % latitude
lon varchar(20) % longitude
speed varchar(8) % @R
heading varchar(20) Z iR A
upload_time varchar(30) E OBU _} & ¥ L pF
receive_time varchar(30) Z ¢ d T pE R

21. OBU ¥ ol £ 3o 4

754 OBU $ R & T -

# 6.1.5-41 OBU # Ju & £ 7 L 4

AR ey v2x_obu_speed_segment
[y 2] s R o
rsu_id varchar(32) 2 RSU ID
obu_id text % OBU_ID
lat varchar(20) % latitude
lon varchar(20) % longitude
speed varchar(8) E @R
heading varchar(20) Z g
upload time varchar(30) E OBU ! @ FH /R
receive_time varchar(30) s NN =X k2= v
segment_id varchar(20) S @RI
type varchar(10) z AR RE

22. OBU #f i %= {7 pr [ if plBL BT AL £

2o 4 OBU $H v 7 P5 Y IR Bo b = PP I L

# 6.1.5-42 OBU ¥t {7 p5 [ 1 PR B TR 4

=

A

v2x_obu_traveltime segment

Fiok

IEE

L7
Dl

o
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AL ey v2x_obu_traveltime segment

= A 3 ik s PP
segment_id varchar(20) | % % TR id
obu_id text % OBU_ID
vd_up varchar(20) | % s id
vd_up_entertime varchar(30) | % B3 PR RER
vd_up_leavetime varchar(30) | % B3R 5 FIRE R
vd down varchar(20) | % T AR d
vd_down_entertime | varchar(30) | % B T EE IR
vd_down_leavetime | varchar(30) | & LR BN o
record time varchar(30) | % fe ™ PEpE
traveltime varchar(30) | % (TR
update_time varchar(30) | % {ATPE R

23. OBU f ipl# B 7 4

24 OBU fsie 7 P B B 60 1 RIS B T4
4 6.1.5-43 OBU i ifl# B T4 4

A LA v2x_obu_traveltime vd

WA 3 i L B
rsu_id varchar(32) s RSU ID
obu id text % OBU ID
lat varchar(20) % latitude
lon varchar(20) % longitude
heading varchar(20) Z iR A
upload_time varchar(30) E obu } & 7 L pF
receive time varchar(30) Z ¥ d T pE R
segment_id varchar(20) 3 {7 PE R A id
vd id varchar(20) Z Rl id

24.RSU w @ RSA 3t & T %

54 RSU % @ RSA 3L & T -

% 6.1.5-44 RSU w i RSA 31 4, T4 4

FAREA L V2X_TSu_rsareport
Y 2 % i o
transation_id varchar(30) % Transation ID
rsu_id varchar(32) % RSU ID
rsa text 3 RSA . 4,
update time varchar(30) % { ATPF R

25.RSU w i TIM 3 & 7 4
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74 RSU v & TIM 3 & F 4 o
# 6.1.5-45RSU w & TIM 2t & F#L £

AR v2X_1su_timreport
[y 3l i R o
transation_id varchar(30) s Transation ID
rsu_id varchar(32) % RSU ID
tim text E TIM =t 4,
update time varchar(30) E { AT R

26.RSU 7 i# SPAT 3t & F#L %

7545 RSU w & SPAT 31 4 3L -
% 6.1.5-46 RSU w & SPAT 2t 4 F# 4

A LA v2X_rsu_spatreport
Ty Wi EE P
transation_id varchar(30) % Transation ID
rsu_id varchar(32) % RSU ID
spat text % SPAT 3 4
update time varchar(30) ES AT R

27.RSU w & H 21 4 F'XT}“' 1,

s RSU» @ H s 454 o
# 6.1.5-47TRSU w @ H s 2 4 FHL 4

A LA v2x_rsu_otherreport
Wit A A i v iz wp
transation_id varchar(30) Z Transation ID
rsu_id varchar(32) - RSU ID
payload text % payload 3t %
update time varchar(30) ES AT R

2818 A B AL FAL 4

b BB B TR o

A LH v2x_speed_segment
WA 4] is R Bl
segment_id varchar(20) 3 £ ID
dir varchar(5) X > 4(1,0)
dirl varchar(5) X > w4 (W,E)
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AR v2x_speed_segment
= A 3] & Ve 3 ?’LF‘E
x1 double % GNSS X1 4%
yl double % GNSS Y1 4%
x2 double % GNSS X2 & 4%
y2 double % GNSS Y2 & 4%
name text X HE S 7ﬁu.
length double i BEER(SR)
rsu_id varchar(255) i i enRSUID
update time varchar(20) 2 {ATPE R
the geom geometry i PR E R
coordinates text g2 EARBREZEFR
azimuth double i iR 3
type varchar(2) T BB AR
cms_id varchar(255) g2 BB 7 CMS
cetv_id varchar(255) T BB ¥ CCTV
seq integer iz B EBOE B
295 F R FRE T I A
R R REF LT

# 6.1.5-49 »= {7 pr fF g B R £
A LA v2x_traveltime segment

= A 2] s L B
segment_id varchar(20) s & 1D
dir varchar(5) X > e 12(1,0)
dirl varchar(5) i > » (+(W,E)
name text X < bR
length double i BEER(SR)
rsu_id varchar(255) T i+ e RSUID
update time varchar(20) T { ATPFRF
the geom geometry 2 PR
coordinates text 2 | B2 SR
azimuth double T B A
vd _up varchar(20) T AW R ID
vd_down varchar(20) T T AR ID

30.%% {7 pF B BB 1 R B R A
R T PE TR fxlﬁt/?frﬂ

fe gt o
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# 6.1.5-50 = {7 pF I R LRI B T AL £

AR ey S v2x_traveltime segment vd

[y 3 i Ve 3 P
vd id varchar(20) Z W B ID
poil varchar(50) 2 A f A B EL
poi2 varchar(50) 2 A f A e B EL
poi3 varchar(50) iz e e Bk
poi4 varchar(50) 72 B F A BE
segment_id varchar(20) - SRl
azimuth double 7 R 3
the _geom geometry T PR
the polygon text g e PSR
top_value varchar(20) Z R (F))
down_value varchar(20) 3 TR (F))

314 F AL ETE R T

EE TR EETRFHETA

TR 4

261551 ## B ET R AHETH A

AR ey v2x_road_accidenttype
= A 4] i L B
accident type varchar(20) Z CR ]
accident_reason varchar(20) % EX R 7

32.RSU % # 3 7L 4

3e4% RSU 3K # 320 Fofd o

% 6.1.5-52 RSU X & 33# Tk 2

TAREA L v2X_rsu_registration
W A i i o
transation_id varchar(30) % Transation ID
rsu_id varchar(32) 3 RSU ID
location_lat double i RSU latitude
location_Ing double T RSU longitude
host_name varchar(50) oy KE R
update time varchar(30) Z g 3rpE Ry
BHFFRELEET A
bR TR -




% 6.1.5-53 #FRE ST A

AR ey S v2x_segment_pubevent
i & A A & s B

id serial 3 e &

segment_id varchar(100) % e ID

speed varchar(20) 2 ® g R

traveltime varchar(20) 7 B R T

incident varchar(100) 7 3 g 2

update time varchar(20) z T RTPE R

3. R HRTAETHA
Uk o
# 6.1.5-54 2 FraT AT E
TRA LR ‘ v2x_road levelstd

= A 3 ik Ve F P
route id varchar(5) % id
level name varchar(5) % Forx LR s B 5 F R
top_value varchar(5) % @R B E
low_value varchar(20) % ALY
pub_time varchar(20) E 3 pE R
level machine value varchar(10) % Foreis B
type varchar(2) 3 s cEB@ oS T oy

35. VIN 74 4

¥ & VIN F 5 -
% 6.1.5-55 VIN 7 £
T A L ‘ v2x_vin_list
' r'ff’— 2 tE« ¥ o5 e B
obu_1d text 3 OBU ID

6.1.6 % [ i3k 3+

AT LT @ 4 Web GIS BB 3 » 3k i

B EA A

R

1.9 P % R 71

vEERE Web EH o BTk BIFERIPMABMRAE 0 & 7R
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ﬁx E'ﬁ‘pmbt’rj{pg;[l—nh » T

FEH A B A lAeT

vid BRERA L
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® =P8 4: Road Harzard Warning (RHW) if i[5 ae & o1 i #

RIEH Y DSRC 2 A2 fXE (V)T 6 2 FR&EErs 1~ $ %)
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Seip| 7 B & B |+t 40kph chfiie o

1
1
1
1
1
L
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1
1 &
1
ml “10%
‘i +10%
i 201«
1 Tl.l“
: \.JI
1
1 HV HV: Host Vehicle

RV: Remote Vehicle
B 6.39IMA B v 748 % 2t 2 %P7 & B

% 63-1IMARB T BRT 2R 2% 2 &

HV speed RV speed IMaximal Nominal Kinimal

(kph / mph) (kph / mph} | alert range {(m} | alert range (m) | alert range (m)
24115 24115 17.5 15.9 14.3
40/ 25 24715 338 30.7 277
40/ 25 40/ 25 338 307 277
56735 24715 539 49 441
56/ 35 407 25 539 49 441
56/35 56135 539 49 441
72745 24115 7.7 T06 635
72/ 45 40/ 25 77.7 70.6 B3.5
72145 56/ 35 77.7 70.8 B3.5
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5 2 fmt 41 OBU :#:és-g‘ifcf' % RSU 7 SPaT 2 MAP fL L » 5% * % 4
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5 | REPWERP | 100
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11 | BEACER | NA N/A DR BEERET
LB ﬁﬂﬁﬂ
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A€ BSM
I3 |WAVEDSRC 1agp1tp  |/Bsm | O€O
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s
3

<?xml version="1.0" encad\ngJUTF 8" standalone="true"?=
- <XML_Head xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" xsi:noNamespaceSchemalocation="http://211.72.255.245/VDClient/xsd_v11/VD_Value.xsd"
version="1.1" listname="VD —4$a815&&5" updatetime="2015/06/21 23:18:17" interval="60">
- <Infos>
- <Info vdid="10017V000970" status="1" datacollecttime="2015/06/21 23:18:10">
+ <lane vsrdir="0" vsrid="0" speed="0" laneoccupy="0.0">
+ <lane vsrdir="0" vsrid="1" speed="0" laneoccupy="0.0">
+ <lane vsrdir="1" vsrid="2" speed="0" laneoccupy="0.0">
+ <lane vsrdir="1" vsrid="3" speed="0" laneoccupy="0.0">
</Infox
+ <Info vdid="10017V001020" status="1
+ <Info vdid="10017V002600" status;
+ <Info vdid="10017V003140" status;
+ <Info vdid="10017V003710" status
+ <Info vdid="10017v004220" status
+ <Info vdid="10017V005160" status
+ <Info vdid="10017V005710" status
+ <Info vdid="10017V010160" status
+ <Info vdid="10017V010161" status:
+ <Info vdid="10017V010260" status:
+ <Info vdid="10017V200220" status:
+ <Info vdid="10017V200360" status:
+ <Info vdid="10017V200560" status:
+ <Info vdid="10017V202140" status;
+ <Info vdid="10017V202340" status;
+ <Info vdid="10017V202700" status;
+ <Info vdid="10017V203760" status="0
+ <Info vdid="10017V203810" status="1" datacollecttime=
</Infos>
</XML_Head>

-

datacollecttim:
datacollecttim:
datacollecttim:
datacollecttim,
datacollecttim,
datacollecttim,
datacollecttime="
datacollecttime=!

"2015/06/21 23:18:00">
015/06/21 23:18:10">
015/06/21 23:18:00">
015/06/21 23:18:10">
015/06/21 23:18:10">
015/06/21 23:18:00">
015/06/21 23:18:10">
015/06/21 23:18:10">
015/06/21 23:18:00">
015/06/21 23:18:10">
015/06/21 23:18:10">
015/06/21 23:18:00">
015/06/21 23:18:10">
015/06/21 23:18:10">
015/06/21 23:18:10">
015/06/21 23:18:10">
015/06/21 23:18:10">
2015/06/21 23:18:10">

X

.

Routeid B B E g+ ﬁ“ R S kB) o ot
63000RoadLevel-1

level&%](11 1,2,3,4,...7 %4 it PRAR- K B e m] > §
99 TJQ%\» ??a‘:i% {) v e 1o

4

—_—

i Z’;~ ) Value 10( kph)
traveltime &;ﬁﬁl *z f? PR Hi )

Datacollecttime FTRAEFFERFTRERS S 24 P4 blde:
2009/9/12 11:31:00) » #* datacollecttime =+ = p& R
B & A % 00:00:00 ~ 00:01:00 ~ 00:02:00 -

O ﬁia?J = 3%: http:/tisvcloud. freeway.gov.tw
)] 31,?] 7V XML
@B ﬁi?J 25 UTF-8

# 4 F P | http://tisvcloud.freeway.gov.tw

B ﬂ?r bz % T$k§¢[§
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(3
It
iy
e

<?xmi version="1.0" encoding="UTF-8" standalone="true"?>
- <XML_Head xmins:xsi="http:/ /www.w3.0rg/ 2001/XMLSchema-instance" xsi:noNamespaceSchemalocation="http://211.72.255.245/VDClient/xsd_v11/VD_Value.xsd"
version="1.1" listname="VD —5} s8I &3]l updatetime="2015/06/21 23:18:17" interval="60">
- <Infos>
- <Info vdid=" 1nm7vuuog7n status="1" dataco\\E(tllme*"ZulS/DG/Zl 23:18:10">

laneoccupy="0.0">
</Info>

datacollecttime="2015/06/21 23:18:00">
i 1

+ <Info vd datacollecttim
+ «Info vd datacollecttim
+ <Info vd
+ <Info vd

datacollecttim

+ <Info v datacollecttim
+ <Info vd datacollecttim
+ <Info vd
+ <Info vd

+ «Info vdid="10017V203810"
</Infos>
</XML_Head >

"2 :18:10"
datacollecttime="2015/06/21 23:18:10">

o

L fu it

Routeid BB CTHE BB R fg) 0 e
63000R0adLevel—1 o

level &% (12 1,234,...7 it PRIk & 5w, ¥
99 KA FHE K)o he 1o

value

P IR DIeSR L i R B E 5
F > value=10 (HE = : kph) °

traveltime PR TR Hi o f o

| EER] B e
M datacollecttime =+ % pF ¥
00:00:00 ~ 00:01:00 ~ 00:02:00 ~ ...

datacollecttime PR A= g ol (2 il S
2009/9/12 11:31:00) -

8L %5 5

22 % <

WEY L F Rh2 2T

‘WQTLV-FA S o

;% :http://opendata.cwb.gov.tw/index

(1) 5
)@ ﬁis?] # 74 : XML
(3)16 5 4075 UTF-8

Request -

E A A

http://opendata.cwb.gov.tw/catalog?group=o&dataid=A0001-001

e

& £ gl 7

P REBRIEAR e Z AR F Rb-F BRI

N Fa R k-

Response
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(3

Iz
i

<?xml version="1.0" encoding="UTF-8"?>
- <cwbopendata xmiIns="urn:cwb:gov:tw:cwbcommon:0.1">
<identifier>c7175094-975c-4100-9f07-1242291707df</identifier>
<sender>weather@cwb.gov.tw</sender>
<5ent>2015-06-21T723:25:47+08:00</sent>
<status>Actual</status:
<msgType=Issue</msgType:
<dataid>CWB_A0001</dataid>
<scope>Public</scope>
<dataset/>
- <location>
<lat=24.7108</lat>
<lon>120.8808</lon
<locationName>#41gj </locationName >
<stationld>>COE420</stationld>
- <time>
<0bsTime>2015-06-21T23:20:00+08:00</obsTime=>
</time>
- <weatherElement>
<elementName>ELEV</elementName>
- <elementValue>
<value>19.0</value>
</elementValue>
</weatherElement>
- <weatherElement>
<elementName>WDIR</elementName:
- <elementValue>
<value»127.0</value>
<felementValue>
</weatherElement >
- <weatherElement>
<elementName>WDSD</elementNamez
+ <elementValue>
</weatherElement >
- <weatherElement>

2

B

]{l?

<elementName>TEMP</elementName:
i i

LAT R

LON ER

STID B2k 1D

STNM Pl E B

TIME

1

ELEV B H

WDIR Bow oo Ho

v — kw0 A7 &R

WDSD BoiE o H >

W
"
~
=
>

TEMP BAE o H

HUMD ERE  Hix

=

PRES Bleb g R H 2

- |m|
)
-
L
=
&

W | |

24R PAfEAE o Him ®

H—FX ’Jﬁ%@&%“ﬁ_&&ﬁ ’Efi 2\

H XD ) EREFR AR b Hi A

H FXT

H F10 APEB A 10 A48T Iah i 0 B -

| PEER R B LR PFRY > hhmm (0] PF 4 48)

r

>

1%y

H 10D AEFEB L 10 28T HE w0 Hix

i3

H FI10T

MR 104 4T 30h % 5 4 PE R o hhmm (] P A 4b)

CITY BL

CITY SN Ty

TOWN

TOWN_SN

R 5
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had
‘—\,‘Ny

e
R RERY w2 F g TR

(1)@ 313?] = ;% http://61.57.40.124/eTrafficXML/RoadData_LC.xml

2)@ @?] # 74: XML
(3) 5 40785 UTF-8

Request -
#FAF B | http://61.57.40.124/eTrafficXML/RoadData LC.xml
o TRBR? SFF 2 BEREE XML A EF 24T - o F P F A
RS =R At
Response
# 38 | XML
o W dw i
number JERIA
keytime R
status Ak
region BRb R
updatetime { FTpERE
roadtype B RE B
happentime AR
continuetime P -2
Direction >
SpeedLow B iE S
SpeedTop BB i 5
roadl B (1)
From1 3 2L A1)
Tol A B > (1)
road2 B 5(2)
From2 €3 B A(2)
To2 A BB > (2)
Comment BN R
MessageSrc RS 2 BOR KR
SrcDetail ;l-mfréq R R
canceltime “$ P R
X1 GNSS X1 & i
Y1 GNSS Y1 & 4%
X2 GNSS X2 & &
Y2 GNSS Y2 & 4&
TWD67X1 WGS X1 &4
TWD67Y1 WGS Y1 &4




iy
.

(3
e

XML

TWD67X2

WGS X2 & 4%

TWD67Y2

WGS Y2 &%

name

Teig

station_sn

HEE - b

area_sn ¥R 2L
area %

FromKM

A g 2 4k

ToKM igE ok

Level HESLVE SR

Affect PERR

4.CCTV ¥ e

THBER) AR e B A RERTEF O R ERE 4 -

(AR Folr

O @?J = 3%:http://117.56.45.196/exchange data/uploadxml/latest/

cctv_value.xml
@ #j £ 3% XML
@ ® #5475 'UTF-8

® % CCTV # i 74

#FDF P | http://117.56.45.196/exchange data/uploadxml/latest/ cctv_value.xml
WP B8 CCTV # & 4> F 4 XML

Response -

5;" ":” 2;: g <?xml version="1.0" encoding="UTF-8" standalone="true"?>

- <XML_Head xmlins:xsi="http://www.w3.0org/2001/XMLSchema-instance"
xsi:noNamespaceSchemalocation="http://211.72.255.245/VDClient/xsd_v11/CCTV_Value.xsd" version="1.1" listname="CCTVERE&N"
updatetime="2015/06/10 10:15:10" interval="300">

- <Infos>
<Info cctvid="10017T000001" uri
<Info cctvid="10017T000002" url
<Info cctv 10017T000003"
<Info cctvid="10017T000004"
<Info cctvid="10017T000005"
<Info cctvid="10017T000006"
0017T000007"
0017T000008"
<Info cctvid="10017T000009"
<Info cctvid="10017T000010"

"http://117.56.45.196 /KeelungTraffic/cctv.jsp?ch=1"
"http://117.56.45.196 /KeelungTraffic/cctv.jsp?ch=2"
"http://117.56.45.196 /KeelungTraffic/cctv.jsp2ch=3"
url="http://117.56.45.196 /KeelungTraffic/cctv.jsp?ch=4"
url="http://117.56.45.196 /KeelungTraffic/cctv.jsp?ch=5"
"http://117.56.45.196 /KeelungTraffic/cctv.jsp?ch=6"
"http://117.56.45.196/KeelungTraffic/cctv.jsp?ch=7"
"http://117.56.45.196/KeelungTraffic/cctv.jsp?ch=8"
"http://117.56.45.196 /KeelungTraffic/cctv.jsp2ch=9" status="0"/>

url="http://117.56.45.196 /KeelungTraffic/cctv.jsp?ch=10" status="0"/>

status="0"/>
status="0"/>
status="0"/>
status="0"/>
status="0"/>
status="0"/>

i 5t

cetvid KA ABETHE ZRBERE R M%) 4o 63000CCTV-1 »
url B en url ) BRI T EE
status FRE@EFL 0B F L 1@y A1 L 25 %R

s 3) e

()% & =8
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O @?J = 3%: http:/tisvcloud. freeway.gov.tw
@1 ## 34XML
© @ % 445 :UTF-8

LRI

<?xml version="1.0" encoding="UTF-8"7>
<XML_Head interval="300" updatetime="2015/06/10 10:40:00" listname="CCTVEjEE" version="1.1">

7 <Infglsr?fo status="0" url="http:/ /cctvn01i.freeway.gov.tw/fwVideo.php?params=A44,164,4,0,0,352,240" cctvid="nfbCCTV-N1-5-
<lnff)-2:a/ti5:“0“ url="http:/ /cctvnO1i.freeway.gov.tw/fwVideo.php?params=A44,164,5,0,0,352,240" cctvid="nfbCCTV-N1-
<Inf?)-gt.:ti?=‘l”é? url="http:/ /cctvnOl.freeway.gov.tw/fwVideo.php?params=A40,160,2,0,0,352,240" cctvid="nfbCCTV-N1-S-
<Inf?)_;:a/tis=”0“ url="http:/ /cctvnOl.freeway.gov.tw/fwVideo.php?params=A44,164,6,0,0,352,240" cctvid="nfbCCTV-N1-S-
<Inf§)15-éir;;?:{0;“ url="http://cctvn01.freeway.gov.tw/fwVideo.php?params=A41,161,16,0,0,352,240" cctvid="nfbCCTV-N1-S-

16.305-M"/>

6.42 £73) T 5 2 IRGE FIRE

AT SRR RN T JRAAFIRE > d Hefel URL B~ ELR JSON F
e
Request -
FdFe {“TrafficJamInfo":1, “Route-ID”: “S00376”}
o ERERR
Response -

# 41z g | "TrafficJamInfo.":

{

"JamLevel":value,
"travlTime":string,

}

L JamLevel % 25
traviTime *% {7 pF &

6.4.3 7T 5 2 RSU

RSU A= 4335 53k # 328 2 37 BB BURFFENS S| T S 2 B % > 2
t4 %4 { #7 RSU j# & (IP ~ CPU Util. ~ DSRC Util.) » 3R 43T & 7 S ¥ 55 o)
RSU ek fi 2 22 » @ 4 o
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| f
w ./
T8 Selemotic
Fe5 service Mathom
=
L1t [ 2B

o
-

OO0 I, e ), M AMORHR ID 88

i T

ET YR (1IN A

v [ 0k

‘ B STRSUER S /R A5 20 B ‘

|
L]
AREES] B e s

B 6.4.3.1 RSU zx# ~ 37 B PRFF3 { 37K Lo fe

1-1. RSU i 2t &,

FENF {

"RSURegistration":  {
"TransactionlD":value,
"RSUID":string,
"LocationLat": string,
"LocationLng":string,
"HostName":string

b

i
RSU 43T p & f73d o p 5 ¢ 7 RSUID~ & ID~ = 8 &4k
2R LA

1-2. #3]T 5w Biop g

{

"AckRegistration":  {
"TransactionlD":value,
"RSUID":string,
"Result":boolean

H

}
AT 2w Rk B %

2-1. RSU 37 B JRA% 2L 4,

{

"ServiceSubscription":  {
"RSUID":string,
"TransactionlD":value,
"RoutelD":string

}

i
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L RSU $##A| T S8 FIRFTE o p % ¢ 7 RSUID~ g ID~ 12 2 PR
AEREA o
2-2. FEAIT L v RTRAL
EhFE
"AckSubscription":  {
"TransactionID":value,
"RSUID":string,
"Result":boolean
}
}
o MU Cr BT RS -
3-1. RSU g #7/H f& 30 4,
FaFe {
"RSUReport.": {
"TransactionID":value,
"RSUID":string,
"IP":string,
"PORT":value,
"CPUULtili":string,
"DSRCUtili":string
h
}
Hp RSU $#a4) T s 7k s { 37 M % ¢ 2 RSUID ~IP ~ PORT ~ CPU
% DSRC ¢ * % o
32 8T sw R LATR AR L
Ehze ||
"AckReport": {
"TransactionlD":value,
"RSUID":value,
"Result":boolean
h
}
Fop AT cr RLATRES S o
4-1. RSU w 3F pRF%# i5 3 4 (RSA ~ TIM ~ SPAT)
Ehze ||
"RSUServiceReport": {
"MsgType":value,
"RSUID":string,
"Payload":string
h
}
W RSU #4173 T 2i& {7875 - 1 2 & 7 RSUID ~ MsgType ~ Payload -
42 BT Lw RIRFRER A
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(3

It
iy
e
~—

"AckRSUService": {
"TransactionlD":value,
"RSUID":value,
"Result":boolean

o AL 5w BIRIR G S -

TR Feematics

i E b ]

el e
H RS B_IDRYET B
R IRERER

SRR AR5 5 L

SAME A

o R

BATRSUMRH sCE E

Bl 6.4.3.2 #£3]T & ¥ RSU 4 i PRAFF 3

JRAE 3 3 % SAE J2735 Hgo 4 =3 2 ASN.1 i& {7 7% - DSRC SAE J2735
RN SN R 1 % WAVE &3 i 31 12 % (Wave Short Message Protocol , WSMP)
1+ < DSRC SAE J2735 #t3 3t 4, ﬁéﬁéﬁﬁ' it § % * ASN.1(Abstract Syntax Notation
dot One)iEiz k&7 > 2 4 @B ¥ % ASN.1 %G 4R ¥ (O DER Xk @fg o & 2
# % Road Side Alert(RSA)% Traveler Information Message(TIM)Z_ if * #3 ~ # i~
PP 2 ASN.1 254

D) B 54T 558 socket ™ TCP & RSU 2 = @ 4 » RSU 455 4 % 31
S 188 {0x30+ 41¢ £ B +msgID+0x00} % ack % 7 & cfzFL o
v {0x30+ 4 £ & +msglD+O0XxFF ) ¥ ack % 7 #1c 282 pe o

® @ﬂ;%]ﬁi;‘ P ANS.1 $3¢

@) 4% 85 © ASN.1 ok & %S 4L7] BER 11 SAE 12735 2L 1 =t
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1. Road Side Alert(RSA)# =z p7 — ?f‘ AR

# 6.4.3-1 RSA #§ =3P

Wi f 1 2 A r
msgID WL A A
msgCnt LS

typeEvent EAE

description EACE R ¥ 23 g % i data Element
priority L
heading BEp o
extent B 5 7 R REa
positon WA LARE R

furtherInfolD  H # ¥ £ :@ 2 (ATIS 4 i)
cre % 1555

ASN.1 Representation:

RoadSideAlert RoadSideAlert ::= SEQUENCE {SEQUENCE {

msglD DSRCmsglD,
-- 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

-- two bytes in length
description 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,

-- the spatial distance over which this
-- message applies and should be presented
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-- 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}

B 6.4.3.3 RSA 2. ASN.1 # ;¢

Fol 42 FTRSU > F w2 RETERL

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

ITIS code — Accidents and Incidents(#& ;¥ %) @ 3 & >+ description # ==

-- DE Accidents and Incidents (Desc Name) Record 1(a)

AccidentsAndIncidents ::= ENUMERATED {

-- Accidents (513) -- Use when no further data is
-- available regarding involved

-- vehicle
-- type
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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

-- 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)
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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)

-- DE Accidents and Incidents (Desc Name) Record 1(d)

-- Overturned. Stuck

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

overturned-truck (555)

overturned-semi-trailer (556)

overturned-bus (557)

derailed-train (558)

stuck-vehicle (559) --1Itis 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
h
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Data Element: DE_Extent(# 554 &) 1§ =

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 9
useFor100000meters 0)
Forever (127) -- very wide area
H

-- encode as a single byte

Bl 6.43.4 RSA 2 iR F @ ff b H5°

2. Traveler Information Message (TIM)#§ =3 f? — a0 = F 3 ~ 5 AT EE - B F =
% ~ CCTV ¥ ff
4 6.43-2TIM f§ =35

[y 1§ P At
msgID WA R A
packetID e #iE
dataFrameCount Data Frame # &
urlB URL e & 3R 4

Data Frame } %4 it | ¥ ¢ 2 % B Data Frame
% i3 Data Frame ¢ %
()header (3 # P )

(2) valid Region (¥ £ ID)

dataFrames (3) content (B2 £ F 3 i#
R LR T
£ )

(4) URL (CCTV i 1)
url URL & ZL 308 4
cre AR
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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_StdTagList, --“Advisory” or “Road Sign”
msglD  CHOICE { --Message ID
SEQUENCE OF { --Advisory ID
advisoryNumber INTEGER( SIZE(2)) -- Unique Advisory Number
5>
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 II1: Data Frame Content

content CHOICE { --Advisory
SEQUENCE OF¢{

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

IAS5String (1..32) OPTIONAL --image URL (obtained via TCP connection)

advisory SEQUENCE (SIZE(1..10) OF DF _ITIScodesAndText

¥

workZone DF_WorkZone, --Road Sign (work zone)
speedLimit DE_ Speed, --Road Sign (speed limit)
exitService DF_ExitService, --Road Sign (exit service)

--Other Road Signs
gener1c81gn SEQUENCE (SIZE(1..2) OF DE _ITIS Text --Road Sign (generic)  }}}

B 6.4.3.5 TIM 2. ASN.1 #& 3¢

4 6.4.3-3TIM 2 ASN.1 # &

FCRER ot AT FRitb AL RATIRE
PY 12015 # 30 260 PERC17:36 #HHFPFEE D100 448 23 10 km/hr
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Tag Data Frame Data Element Information Human Value Example
Travelerinformation
msglD ~—  —— | psremsgiD TIM 16
PocketlD — UniqueM3GID (optional) 9-byte string 10017 123456
TT— 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 STl
value
StartYear T D¥ear (optional) Year of the message 2015
StartTime MinuteOfTheYear (max 17:36, March 26 123456
525600)
durationTime MinutesDuration 1hr40min 100
Part Il
Applicable Regions of Use
Common Anchor Position3D (optional) | Latitude
Longitude
Elevation (optional)
CommonLaneWidth LaneWidth (optional) 300 cm 300
CommeonDirectionality DirectionOfUse (optional) | Forward 1]
Regions ValidRegion HeadingSlice noHeading 0000
ShapePointSet
SegmentID(FET) Segment number 10017001
| Part Il
Content
Advisory ITIS.ITiScodesAndText | ITiScodes
DE_ITIS Traffic-congestion(ITIS code) 263 (R75IR SAE EHRFTITER)
DE_ITIS_Text 10 km/hr 10
url URL-Short {optional) 2" part of CCTV URL 1_10&amp;type=[CIF,4CIF]
ere MsgCRC{CRC-CCITT) 1021 | Seed value(x) 1
KM 164" 124875 4

ITIS code - Traffic Conditions( % i % ;%) @ 3 B % content 1§ i+~

-- DE Traffic Conditions (Desc Name) Record 44

TrafficConditions ::= ENUMERATED {

stopped-traffic

stop-and-go-traffic

slow-traffic
heavy-traffic

traffic-building

long-queues

traffic-congestion
traffic-lighter-than-normal
traffic-heavier-than-normal

traffic-much-heavier-than-normal

current-speed
speed-limit

travel-time

merging-traffic

(257)
(258)
(259)
(260)
(261)
(262)
(263)
(264)
(265)
(266)
(267)

(268)
(269)
(272)

225

-- 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
-- Cancel Types
traffic-flowing-freely (379)
traffic-easing (380) -5 Alternative rendering: traffic
traffic-returned-to-normal (381)
no-problems-to-report (382)
traffic-congestion-cleared (383)

.. - #LOCAL_CONTENT _ITIS
}

Bl 6.4.3.6 TIM 2_ 2 i % = ff o f 38

ITIS code - Warning Advice(+- #) : 3 8 ** 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
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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:
-- DE Warning Advice (Desc Name) Record 53(b)
-- MUTCD Signs
look (6939) --NEW:
photo-enforced (6940) --NEW:
traffic-signs (6951) --NEW:
traffic-laws (6941) --NEW:
use-low-gear (6942) --NEW:
bridge-ices-before-road (6943) --NEW:
speed-checked-by-radar (6944) --NEW:
speed-checked-by-aircraft (6945) --NEW:
fines (6946) --NEW:
fines-higher (6947) --NEW:
fines-doubled (6948) --NEW:
fines-tripled (6949) --NEW:
-- DE Warning Advice (Desc Name) Record 53(c)
-- Cancel Types
warning-canceled (7034) -- Canceling a warning
-- may "revert" to a
-- watch
watch-canceled (7035)
alert-canceled (7036) -- Canceling an alert
-- may "revert" to a
-- warning
Ended (7037) -- Hint: used for many
-- sporting / special
-- events
cleared (7038)
canceled (7039)

... -# LOCAL CONTENT _ITIS
}

Bl 6.4.3.7 TIM 2. 2 B 1 % o ] 1 55
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Data Element: ESS EssPrecipRate quantity [NTCIP]("# -k &) : 3 & ** content i~
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)
Bl 6.4.3.8 TIM 2 "% -k & 4% jm 5 b 2 3¢

ITIS code - Precipitation(*# -k ) : 3 & ** content # >

-- DE Precipitation (Desc Name) Record 26

Precipitation ::= ENUMERATED {

severe-weather (4865)
blizzard (4866)
heavy-snow (4867)
SNOW (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
;

R 6.4.3.9 TIM 2_ "% -k e g 0] 5 3¢
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ITIS code - Winds(k # ) : & & >* content f§ =

-- 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-cased (5146)
strong-wind-forecast-withdrawn (5147)

...~ #LOCAL CONTENT ITIS
;

B 6.4.3.10 TIM 2. | # ;ki% = b 3

ITIS code OCAL_CONTENT I Air Quality(ic L & % 7 § & F ) : # B > content 1§

-- 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)
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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)
o= #

t

Bl 6.43. 11 TIM 2 ¢ L & % 2 § & F i bl

B f 5o TIM ASNLL # 6 -
3081E7800110820E687474703A2F2F676F6F2E676C2F830101A481CA3081C7800101A 104800200008
20207DF830305E97B84013C850107A60C80040EE8D36281044865EC06880101A920301E80020000A
218A016A00C80040EE9139081044866588A A306040400000000AA72A0703006A004800201123006A
0048002010B3006A004810233323007A00581034B50483006A0048002010D3006A00481023530300B
A00981076D696E757465733006A00480021B033028A0268124E5898DE696B9ESB7AFESSFA3ESA38
SESA19EEFBC8CESBBSAESBCIBESABSBE694B9E981938B06746D75376C7A8502B1AE

<TravelerInformation>
<msgID>
<travelerInformation/>
</msgID>
<urlB>http://goo.gl/</urlB>
<dataFrameCount>1</dataFrameCount>
<dataFrames>
<SEQUENCE>
<frameType>
<advisory/>
</frameType>
<msgld>
<furtherInfoIlD>0000</furtherInfol D>
</msgld>
<startYear>2015</startYear>
<startTime>387451</startTime>
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<duratonTime>60</duratonTime>
<priority>7</priority>
<commonAnchor>
<lat>250139490</lat>
<long>1214639110</long>
</commonAnchor>
<commonDirectionality>
<reverse/>
</commonDirectionality>
<regions>
<ValidRegion>
<direction>0000</direction>
<area>
<shapePointSet>
<anchor>
<lat>250155920</lat>

<long>1214666890</long>

</anchor>
<nodeList>

<Offsets>00000000</Offsets>

</nodeList>
</shapePointSet>
</area>
</ValidRegion>
</regions>
<content>
<advisory>
<SEQUENCE>
<item>
<itis>274</itis>
</item>
</SEQUENCE>
<SEQUENCE>
<item>
<itis>267</itis>
</item>
</SEQUENCE>
<SEQUENCE>
<item>
<text>32</text>
</item>
</SEQUENCE>
<SEQUENCE>
<item>
<text>KPH</text>
</item>
</SEQUENCE>
<SEQUENCE>
<item>
<itis>269</itis>
</item>
</SEQUENCE>
<SEQUENCE>
<item>
<text>50</text>
</item>
</SEQUENCE>
<SEQUENCE>
<item>
<text>minutes</text>
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</item>
</SEQUENCE>
<SEQUENCE>
<item>
<itis>6915</itis>
</item>
</SEQUENCE>
<SEQUENCE>
<item>
<text>% > B v i o B P </text>
</item>
</SEQUENCE>
</advisory>
</content>
<url>tmu7lz</url>
</SEQUENCE>
</dataFrames>
<crc>B1AE</crc>
</TravelerInformation>

F % TIM ASN.1 #= & :
3081CF800110830102A481C2305F800101A10480020000820207DF830305E97B840105850107A60C8
0040EFE5034810448897126880100A920301E80020000A218A016A00C80040EF9633081044889A0B
AA306040400000000AA12A0103006A004800213153006A00480021407305F800101A 1048002000082
0207DF830305E97B840105850107A60C80040EFE5034810448897126880101A920301E80020000A21
8A016A00C80040EF9633081044889A0BAA306040400000000AA12A0103006A004800213153006A0
048002140785025759

<TravelerInformation>
<msgID>
<travelerInformation/>
</msglD>
<dataFrameCount>2</dataFrameCount>
<dataFrames>
<SEQUENCE>
<frameType>
<advisory/>
</frameType>
<msgld>
<furtherInfoID>0000</furtherInfolD>
</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>
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</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>
<furtherInfoID>0000</furtherInfolD>
</msgld>
<startYear>2015</startYear>
<startTime>387451</startTime>
<duratonTime>5</duratonTime>
<priority>7</priority>
<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>
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<item>
<itis>4885</itis>
</item>
</SEQUENCE>
<SEQUENCE>
<item>
<itis>5127</itis>
</item>
</SEQUENCE>
</advisory>
</content>
</SEQUENCE>
</dataFrames>
<crc>5759</cre>
</TravelerInformation>

6.4.4 IPC & RSU
535 IPC 475~ T P gL3A PR AR 2 1404/ 82 F #1 6 RSU 2 T3

1.8 ﬂi%J = F4:UDP (IPC % Server #%)
2.@31?1%%5‘ :JSON
3.1% @?J%/E% :UTF-8
# 6.4.4-11PC £ RSU Tﬁ@?l TR

FRRE AT
I LS AR PR BEFIAER iz | 1)
EREFIEER S AR
FHR
AP RES PR SRR A8 | 14
lﬁJAJAgrtb;P_M\

4,@@?]]1\ =

(1)RemainGreen: |4 s & #) #ic, 12 ;% F #ic x o
(2)RemainRed : |4 ‘= % ) i, 23 K #c o
(3)SignalStatus: . i?ig%_’-ﬂ%fbﬁ% R, % 8 HcFE A7 ER A W4T 0 £ o1 I%E

~ = :"‘— 4—\-
'/)‘7»”?&,)},’11\'/ TJ_%_P =

— ¢ , =

G | 8| % B8 | 2% | M | F

&

(4)Timestamp: & ¥ enpF & pF 2 5% 5 yyyy-MM-dd HH:mm:ss
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{“RemainGreen”: “30”, “RemainRed”: “0”, “SignalStatus”: “100001007,
“Timestamp”: “2015-05-05 13:55:00” }
2Q)p mAiFriyg 3 DR, B LER B
{“RemainGreen”: “0”, “RemainRed”: “20” , “SignalStatus”: “01000001”,
“Timestamp”: “2015-05-05 18:56:00”}
6.4.51PC ¥ TC

IPC ¢ RS232 &7 isadrdl Bidde > £ @ % (407 L #7418 3114 L 3.0 %%
oo A ks 20 IPC %ﬁf’ BHEEA A B AR EFY Bop REETAH K

HioBfl s $EHBE L E SRR ETR S R 2 d N EA L0 R
6.4.5-1 #7% o

Z 6.4.5-1 Blisiyd] Bid s 2

% B ﬁ&%%
PR SR FIAER SF H+03 H
FER T%Ai | & s R SF H+03 H
I IR EERUR A SFH+03 H

6.4.6 T {5 PRI IR B

L. #54% fi Be 2 3 5 PRI T
Y @ﬁ v:u—*‘\—‘ﬂ‘ (,«—vﬂ ~ ﬁﬁ \;%‘4E1§)§IE)
Request -

Fdx g {“type”:1, “account’:
“A00376”, ”lat”:23.1,”lon:123.1,”sp™:23.123,7ax”:0.1,”ay’:0.1,”az”:0.
1,”dt”"’yyyy MM-dd HH:mm:ss”}

o type : LA - e
account. Ay

lat/lon : & wizE o

Sp : # i# (km/h)

ax,ay,az . = $h4c ik & #i i@ (Float)
dt: pFR

Response -

#Ehze |[NA (&wib)

L N/A

BB Wl g s
Request -

Fdrg g {“type”:2,”account”:”A00376”, “lat”:23.1,”lon:123.1}
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wp type: L LHA o E -
account: R HL L AL
lat/lon : & Wity o
Response -
I {
"res":1,"desc":"http://140.96.180.226:8513/guidance/edited_streetview
_4.jpg"
}
HLp res: wiB 2% o] A o] & PT oo
desc :
% res & 1 PFooodesc 3B M mE o
% res -1 PF > desc FiA P ¥ e
BB AP
Request -
F oz {“type”:3,”account:’A003767“lat’:23.1,”lon:123.1, "dt”:’yyyy-mm-
dd HH:mm:ss”}
e type ! WAL Kk
account: TR gL &AL
lat/lon : & fwizE o
dt: pFRF o
Response -
g {
“targetlist™:
[
{“id”: p fe LA 17, “lat™:24.125, “lon”: 121.236},
{“id”: P fe LA 27, “lat™:24.127, “lon”:121.238},
{“id”:7 p e AL 37, “lat™:24.129, “lon”:121.239}
I,
“alarmlist™:
[
{“id”’8 ¢ 17, “lat”:24.125, “lon”: 121.236},
{“id”78 ¢ L 27, “lat”:24.127, “lon”:121.238}
]
}
Fp targetlist: P e -;?’-E o
alarmlist: #7575 > e &dsd p oy B en&orghiz § o
P e 1F B
Request -
Az g {“type”:4,”account”:”A00376”, “lat”:23.1,”lon:123.1,

“target”:”’IDn”, ”dt”:.”yyyy-MM-dd HH:mm:ss” }
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w type T LA 0 HEH
account: T EL &AL
lat/lon : & iz g o
target @ i@ * ﬁb'“ri%’a‘& P g o

dt: g o

Response -

FEdFe {“sessionld”: 456}

L sessionld: =t P ¢ iF B~ sessionld, § f%iE P e L
sessionld w @58 S, A P A adR N AR

&:E P o

Request

Fdxe {“type”:5,
account:”’A00376”, ’sessionld:456,“res”: 1, ”dt”:"’yyyy-MM-dd
HH:mm:ss” }

o type : LA e

account: ™ EL & AL

sessionld : & * ﬁ “riE # (0P e sessionld o o
res: B% o] A3EP s o0 5 AED i o

dt . PR o
Response -
Ehge N/A (& v @)
B N/A

6.4.7 RSU £ OBU

AT S BEm ok o & £ 32 SAE J2735 R 4 0 HiE WSA %
WSMP #% & 4837 8 dm4p B el * PRIY 5 P PR ARIT B 4w R #2 BSM w4 > -4

P R L A FAL e R

1. PEF 5 SR P AR i

MSG MapData 3t & #3%:

DF _Intersection

Tag Data Frame Data Element Information Human
Value
Example
name DescriptiveName
id IntersectionID a globally unique value
refPoint Position3D Latitude
Longitude
Elevation (optional)
refInterNum IntersectionID present only if this is a
computed intersection
instance
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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 ApproachObject refPoint (option)

laneWidth (option)
approach
egress (option)

preemptZones | SignalControlZone

priorityZones | SignalControlZone

DF_Approach

Tag Data Frame Data Element Information Human Value
Example
name DescriptiveName

id ApproachNumber

drivinglLanes VehicleReferenceLane | laneNumber Lane number

laneWidth

(option) Left allowed, | '0000000000100100'B
laneAttributes no U-turn...

nodeList (option)

keepOutList

(option)

connectsTo

(option)

computedLanes

trainsAndBuses

barriers

crosswalks

DF_Nodelist

Tag | Data Frame | Data Element Information Human Value Example
Offsets | Offsets xOffset INTEGER (-32767..32767) | 0x00000064, 0x00000032
yOffset INTEGER (-32767..32767) | 0x00000128, 0x00000064
zOffset (option)

MSG_SPAT 3 4 2

Tag Data Frame Data Element Information | Human Value Example
msglD DSRCmsgID SPAT=12 12
name DescriptiveName | Optional
intersections | IntersectionState
DF_IntersectionState
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 0
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controller
00000000 — Normal Status
00100000 — Pedestrian
Priority is Active

timeStamp TimeMark In units of 1/10th second 0
from local UTC time

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

states MovementState

priority SignalState

preempt SignalState

DF_MovementState

Tag Data Data Element Information Human Value
Frame 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
2. B TR 8T
MSG_RSA 3 4 $3%:
Tag Data Frame Data Element Information Human
Value
Example
RoadSideAlert
msglD DSRCmsgID RSA 11
msgCnt MsgCount INTEGER (0..127)
typeEvent ITIS.ITIScodes INTEGER(0...65565)
(Volume Two of the
J2540)
description SEQUENCE (SIZE(1...8)) of SEQUENCE
ITIS.ITIScodes (optional) (SIZE(1..8)) of
ITIS.ITIScodes
priority Priority (optional) OCTET STRING
(SIZE(1))
heading HeadingSlice (optional) noHeading 0000
extent Extent (optional) useFor1000meters 6
position FullPositionV | utcTime(optional) Longitude: Longitude:
ector Longitude 121.0437024 1210437024
(optional) Latitude Latitude: 24.7777775 | Latitude:
Elevation(optional) 247777775
Heading(optional)
TransmissonAndSpeed(optional)
Positional Accuracy(optional)
TimeConfidence(optional)
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Positional ConfidenceSet(optional)
SpeedandHeadingandThrottleConfide
nce(optional)

furtherInfolD FutherInfoID (optional) OCTET STRING 0
(SIZE(2))
crc MsgCRC(CRC-CCITT) 1021
3.BSM 2t 4
MSG _BasicSafetyMessage 3 4 5 7% :
Tag Data Frame Data Frame/Data Element | Information | Human Value
Example
-- Part1
msgID DSRCmsgID BSM=2 2
blobl BSMblob
-- Part 11, sent as
required
safetyExt EventFlags
OPTIONAL,
PathHistory
OPTIONAL,
PathPrediction
OPTIONAL,
RTCMPackage
OPTIONAL,
status Vehicleldent
FullPositionVector
DF_BSM_Blob
Tag Data Frame Data Frame/Data Information Human Value
Element Example
msgCnt MsgCount Sequence 1
number 0~127
id TemporarylD Random 4 0xABABABAB
bytes
secMark DSecond INTEGER 43532
(0..65535) --
units of
miliseconds
-- pos
PositionLocal3D,
lat Latitude 24.7777775 247777775
lon Longitude 121.0437024 1210437024
eley Elevation 284.8 (10 cm) | 2848
accuracy Positional Accuracy semi-major 0
semi-minor 0
orientation of 0
semi-major axis
-- motion
Motion,
speed TransmissionAndSpeed | TransmissionState Bits 14~16 7
Speed INTEGER 200
(0..8191) --
Units of 0.02
m/s (Bits
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Tag Data Frame Data Frame/Data Information Human Value
Element Example
1~13)
heading Heading 2754 2754
angle SteeringWheelAngle
accelSet AccelerationSet4Way long INTEGER 400
lat (-2000..2001) | -200
vert LSB units are
yaw 0.01 m/s"2 0
0
-- control
Control,
brakes BrakeSystemStatus 0
-- basic
VehicleBasic,
width VehicleWidth INTEGER 238
(0..1023) --
LSB units are
1 cm
length VehicleWidth INTEGER 495
(0..16383) --
LSB units are
1 cm
DF_Vehicleldent
Tag Data Data Frame/Data Information Human Value Example
Frame Element
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 [ASString vehicle owner code 02750963
(SIZE(1..32))
id TemporaryID 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 g
second DSecond
long Longitude 24.7777775 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)
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6.4.8 OBU £ T 4

1w = Fr g &5
Request -
gy {
"TrafficJamInfo.":
{
"SectionLat":value
"SectionLng":value
"JamLevel":value
"UrlCCTV":string
"CMS":string
h
}
e PR EREFABLIR N FE FEE S IR CCTV 4 6 0
URL~-CMS T2 L wff2 =% o

2.3 % iz &g
Request -
- {
"WeatherInfo.":
{
"Rain":string,
"Wind":string,
"Fog":string
}
}
B BT XgEara 4T afa b4 akAEGFTR
3ERE EF
Request -
g {
"TrafficInfo.":
{
"SectionLat":value
"SectionLng":value
"Emergencylnfo.":boolean
"AccidentSectionWarn.":boolean
"Type":string,
"Level":value
}
}
B BT 2Pz REARRS D EIREE: P g% 4&E R
LR
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4 BT
Request -
EhFe {
"ObstacleWarningApp."
{
"SectionLat":value
"SectionLng":value
"Lanelnfo":string
{
i
w E7 3% o0 ] Rk -
SBRrBREE >R
Request -
I
"IntersectionApp."
{
"EventFlag":string
{
i
L L LR L
6. B BLTEPE AR i *
Request -
#hze ||
"TrafficSignalsApp."
{
"SPaT":boolean
"PedestrianWarn.":boolean
"Signal":string
"Time":value
{
i
S sl npfg%{wufgw;@w BT A fﬁ;};_ﬁ*—r » 24 e d i® BB A gRiE 2
LA FLIEPEA R GRS P FE T R A G TAEES B
7 ;P\—/\;{: o
7488 T
Request -
I {
"ScooterBlindSpotWarn."
{
"EventFlag":true
{
}
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o ERojmEm it R Bid 2L gL oo

L EREH WebGISH#iF4 6 112 TGOS Bl & » 2 GIS B125 1 & 5% &7 W p
RSU £ OBU 75 5B RSUR % & S 8- ) #74 & §n 2 R e fads & T (8
B~ 3w R) FRIE{H B Probe Data M TG BRT A TR
ST SR RIS Y 2 MERTR £ 7 CCTV - CMS -~ VD % F#

BT ATIRAEF 0 R ard A RN =k ‘w\p“'ﬂ FARD Y v
LA prd s P A F Rk ARBRTRY TR R ARTHEARL 2
BoRBIREE TRANSN ¢ FRARRARE TR T AR T

b2 b d MRERTREL S ST EE B RSUATE FRAFG £ F o
JUHE BR R BR LN R ORART R e i AR EL R T g PR T H

%ﬁmRmJum;%amﬁ%m#uo»&@jgﬂmﬁa*ﬁﬁ%ﬁg#%

FF > 3~ Docker #4]> & OS £ * enf-a; ™ » B A VM Hjieip i i &4 Tk o
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o . = P % 2 22T 2
b % PREERT HRPZEFGTR
£ g

AFARP P §AANITRD R TSP T LT R EDREE
et G TR W % DIRFEE 7 P RBIFB DR oo iR T

‘ﬂ;

CHETI TR R S B JRARIE P 5 H S AR B R L E (TR
|5 ety BILAER T FEAF MO B S R RIEA RFE T w8
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