107-045-5458
MOTC-IOT-105-1IEB036

AT r%grf‘%‘ﬁ%_ﬁ 3
T e HriE RE B

RmEhERIAZAT

y

\

32 18 HP 3E & B 3T PR

POERRE 107 £ 5




107-045-5458
MOTC-IOT-105-IEB036

¢o@art AP EiE @J ﬁ"'ﬂ&ﬁzpe
T L)

2% 8 =P E # BT L PR
doERE 107 & 5D




107

B[ EEe— s | THBE

N 978-986-05-58

E]
9

2
7898601558272
GPN © 1010700515
E A& 4407T

IS 7-2
9

oy HE R



B3R E el w5 m%e (CIPD)FHR

- GRS I—ja"'%ﬁﬁﬁj B I RLIEYE /
MEEEE —— 4ok, —— A AT L MEF
#r, A 107.05

W AWA

ISBN 978-986-05-5827-2(F %)

557 107006663

FREBETAY %%Eﬁ BHEHE , TESIEREERE
= PRHEEE - ERE - 2R I - 2T - FHG
HIRR AR ﬁﬁnrﬁﬁﬁuﬁﬂnﬁﬁ
oo 4k - 10548 EJLTHZUEILES 240 5%
4 Hk - www.iot.gov.tw (FRSZRR > Bifir HiLsE > AP AR )
B EE:(02)23496789
HhRAFEH - R EERE] 107 425 A
EN Rl & JUEGEIRIATR A S
R ()2 = #IRR— il 60 ffF
A [E] RSl A i B A T 55 Frdgink
E o OfH 440 9T
BB &
S R ST P R A EHAE - B ¢ (02)23496880
AESALEES 40042 2Ll 6 525 ¢ (04)22260330
EZZ BT 10485 ZJbi L&A TRES 209 5%+8E5E © (02)25180207

GPN : 1010700515 ISBN : 978-986-05-5827-2 (F:4#%)
HIEEMRN © hERE (URME - SCEEEmZeAT)
AETEIREATATER] - HRIAAEEEESE N - AR
WFERTE A -



—

LZEERERHM A ESEM R EHRETFHER

RS LA P AT T EE %I-ﬁﬁiy&J T#ﬁai%i’*%ili:"

o %,F—m@é; (2 ETIE) ij:}"T VR L S — M EE ﬁ%] B AU B S 3
ISBN 978-986-05-5827-2(-F %) 1010700515 107 045-5458 105-1IEB036
AAOTa PEH i’ﬁﬁi&lﬁgm&g EIEFEm T HE I HBEZ A 2R REEY PR
1%'&?‘5& k- SRR = IR s 1 p 106 £ 17
FEHEAFA T mHEE P*‘ﬁiﬁﬁﬁ‘ii&‘$ﬂ%

P”4ﬁ ¥ RE Bal T RARBAA T 5 S B 65 3 106 # 12 *
BT S 02-23496756 B R 3L 886-4-781-1222
@2 5 1 02-25450426

MAti @ B s Lo epEd s WA 3
HE

T2 e kg - L LRAREFEINER AL EL PR A FF T SRF-
ﬁE%@%EHS%%ﬁ%%aﬁéab@md6ﬁwwgvé@ﬁwm\Vﬂuaﬁﬁw)

ﬁﬁﬁwy‘wvmW$fﬁ%% AR AR S Rt L
BB THFETEMeEAAR x> & I’(@P MPRAER OB BN T"“fﬁsfé—“‘ - 62

ﬁ*%ﬁ PL_’Wﬁﬁﬁ%ﬁfﬂm«ﬂW¥1@6%&ﬁ%ﬁﬁ;xﬂzi FeE 4 ITS % B

© ¥ o 45 fe & ¥ ‘@§Ei 3 (DSRC) 2 5 4 (Connected Vehicle, CV)# & > 11 2 ff &3 B 14 ;t%’a’g w®

ﬂszE”* % YL (ADAS) : A # hp B F % & §m(Automated Vehicle, AV)» # T i€ - #3158 & & B
B % B B gmenp # 8 % 5 # (Connected Automated Vehicle, CAV)# & -

AFE e LR TS 5 B A% o P & fFcks [0 arH - T - RarH, BB @ o

“4Wﬁ %ﬁ,mpfﬁﬁ?ﬁﬁé%ﬁmﬁmﬁa@%%%a%g;WJa%%@W
AEFRPE LA(ADAS) B REF LT FHFEHRE S % 0 b BATHEFA RS AEE ggﬁl
8 (AR U ) S R A 11 i D k)
IEELE PERUIRF B ERAERLELFE D %

in@éﬁ%?%w&g%ﬂ@ﬁ’%ﬁﬂ@¥1@%@Eﬁﬁm%%mmSW3%%
FEFEFHRIE > A 758 CAN Binte & ADAS & CV & 4k # - H F2 h'a il

Blicd 3 AT RS R RIS GMﬁﬁPr EAATEZ A HRAEE M AT 90
Bor QA& PR ETR CRRETANEEA T R SAREE Ap B ERD Y
BRI E T EA
dsp g F#c| i A g B 5t
TR R RIS H AR o F IR ?%\2
107 & 5 ¥ 374 | 440 |FBMEME RRTSEAGLFERE A2 P BHE
W

T ooRT OB 0BT
(ﬁ’* BiEr o & ' PfER ’Dé#ffz)?ﬂ o oM ER RS
01 A R CERBIPERRR o OY PRI IEEED)
M i

FHcl AT LRHEERD A EAIEIMLEL L .
2. AT GRY FRRRFFRAR TP E LT EA LS L

I



PUBLICATION ABSTRACTS OF RESEARCH PROJECTS
INSTITUTE OF TRANSPORTATION
MINISTRY OF TRANSPORTATION AND COMMUNICATIONS

TITLE: The Demonstration of Connected Vehicle with ADAS for Intersection Safety in Zhongxing New Village

ISBN(OR ISSN) GOVERNMENT PUBLICATIONS NUMBER | IOT SERIAL NUMBER | PROJECT NUMBER
ISBN 978-986-05-5827-2 (pbk.) 1010700515 107-045-5458 105-IEB036
DIVISION: Information Systems Division PROJECT PERIOD
DIVISION DIRECTOR: Chi-Hwa, Chen FROM January 2017
PRINCIPAL INVESTIGATOR: Chi-Hwa, Chen TO  December 2017

PROJECT STAFF: Ja-Ching Chou
PHONE.:886-2-23496756
FAX:886-2-2545-426

RESEARCH AGENCY: Automotive Research & Testing Center (ARTC)
PRINCIPAL INVESTIGATOR: Chih-Neng Liang

PROJECT STAFF: Jing-Shyang Hwu, Yu-Chung Li, Chao-Yang Li

ADDRESS: No.6, Lugong S. 7th Rd., Lukang, Changhua County 50544, Taiwan
PHONE: 886-4-781-1222

KEY WORDS: connected vehicle, dedicated short range communication, traffic safety

ABSTRACT:

Safety and efficiency are both the important purposes for Intelligent Transport Systems (ITS). The development
trends of ITS to Internet of Vehicle (IoV) include Vehicle to Infrastructure (V2I) and Vehicle to Vehicle (V2V), which can
provide safer and more efficient transport environment. This research discusses IoV applications for traffic safety and
information service, and creates the first test platform in Keelung for practical experiment. Recently, Dedicated Short
Range Communications (DSRC) for Connected Vehicle (CV), Advanced Driver Assistance Systems (ADAS) and
Automated Vehicle (AV) became popular topics for ITS. Furthermore, the integration of AV and CV called Connected
Automated Vehicle (CAV) is also explored.

This research follows the international trend of ITS development and the research plans of the Executive Yuan.
Based on the environment advantages of Zhongxing New Village, we create a new test platform to test novel technologies
and services. This platform can be used to test the services of CV, ADAS and relative vehicular applications for the
purposes of improving intelligent transport services, e.g., [oV for safer and higher autonomous driving level.

Through the cooperation of government departments and industries, this research created the first test platform for
ADAS and CV, and combined ADAS with CV to extend the sensing ability and range for enhancing driving safety.
Moreover, it also accomplished the evaluation of Global Navigation Satellite System (GNSS) and millimeter wave radar
for vehicle positioning purpose, 9 traffic safety experiments, data collection/analysis system and so on. The research laid a
good and important foundation for the future AV development and traffic safety applications in Taiwan.

DATE OF PUBLICATION | NUMBER OF PAGES PRICE CLASSIFICATION
oRESTRICTED oCONFIDENTIAL
May 2018 374 440 oSECRET oTOP SECRET
MUNCLASSIFIED
1. The views expressed in this publication are not necessarily those of the Ministry of Transportation and
Communications.

2. This research is sponsored by Executive Yuan’s National Science and Technology Development Fund.

II



B R ettt ettt 1
L 2 2 B B e ettt ettt 1
L2 FE F TN B oottt 1

FoF RFREFE P BART AT s 5
2.1 B B HeE B i\%‘ﬂm% ................................................................................ 5
22 BEGE LA AR ERBEMTEEART UL 39
23 Wp A L e R LA REREL 2 FEAF SRR
................................................................................................................................. 77
24 Bt xR RELR A RARE R E 81
25 AP B E R D LB FEF BIEIR e 86

F=F ADAS & CV EF L2 FH R RIFRPIEEHL e, 91
301 L B I TE N it ettt et et et eaeereennan 91

FHFIE PR v FBPE HE e, 93
FESR  Fd BoE e PR 1‘5&@‘ ................................................... 94
330 BRI B UK H 233U EL R, 94
332 BRI FURE 2000 F R e, 95
333 2R SAEJ2945/1 78 & 2 B RA i, 96
334 BLBR3E B IE B ettt en 104
34F %2R PRAEPELEEF PRI o, 119
BAT KA B s 119
342 3 FUKH T A RITE s 129
STHEBBVBFTHRAEE AT SHAZE s 132
351 T A2 B AR T B 132
352 F 8¢ Lokl 5‘;;{% .............................................................. 134
3.5.2.1 3 3 AT T & Sluiiiiieeeeeeeeeeeeee e 134
3.5.2.2 FAL R HRUTL 5 Flriiiiiiiicc e 139
3523 F BB T I 5 ST 0 B e 143

353 B BRI B LA T (s 152
3.5.3.1 VD (B B 2035 A FT oo 152
3.5.3.2 €Tag MBI B Jo3 A 4T oo 155

354 T S FAR R FTALAFTIE T o 156
35,5 I ettt nn 157

5 F ADASE CVE L2 LHE L 20|18 BY FHERIZE e, 159
O R 4 R 20 NSRRI 159
4272 B E A L F R LW R BT 160
433z ADAS® CV R T MI RS F /T 5 7 (T e, 170
44 ADASHCV 78 & 22 @ % TG B* BB D] e 186

441 ADASHCV 2 FEE i 2 F3FR L 3 o 186

I



4.42 ADASHCV 20 JB * BB 2B e 188

4.5 ADAS 2 CV £ £ 2 55 3 Sk 38 B 4538 (7R R4 oo 212
47 S FHT HRT B ELEL B A s 240
4.8 F B plE % ﬁtﬁ%/w\ BT et e e v e e —— 271
EE e OO 295
I B - TP 295
5.2 A R et e e 297
2t 1’% ...................................................................................................................... 299
R X LI X oo 303
LT 1 A 317

S B G L3P EEEBR A o 331
T AT E S TALE I D s 333

v



Bl 120 35 3 JE e 1
B 1.2.2 25 F 30 T I AR oot 3
Bl 2.1.1 V2X B AR & BBl ettt 7
B 2.1.2 % K& ﬁ?] 2% Connected Vehicle Pilot Deployment 3+ 3 % & EBl................. 10
Bl 2. 1.3 CVIS 25 3 PN 2 oottt ettt a e seneenas 13
B 2.1.4 Drive C2X 34 7 HP A oeeieiieeeeee et 14
B 2.1.5 Drive C2X A8 B 25 F oot 14
B] 2.1.6 Drive C2X BH A B F et 15
B 2.1.7 DIive C2X i Z B Faarorieieeeeeeeteeteete ettt ettt ettt e eteete e eaeeveese e s e s e eseeaeereeaeens 15
@] 2.1.8 Intelligent Vehicle Initiative 7| 3% 2¢ 1‘]& ............................................................. 17
Bl 2.1.9 % a 4335 H 23R PRI B oo, 18
B 2110 % a 1235 F 2 3R RETR BT B oo 18
B 2.1.11 % W& 74 * (Connected Vehicle Application) ...........ccccveveveevevereenenene. 20
B 2.1.12 Tampa CVPD 35 F F 25 T 38 oo 22
B 2.1.13 ICF/Wyoming & B2 & & H oo 25
@] 2.1.14 Qualcomm Snapdragon & B4 23 T 5 e 27
B 2.1.15 Qualcomm ADAS FHFTT B Bl veovieieieieieeeeeee e 28
B 2. 1. 16 INEEl B B A L S e e e e e e e e e e e e e e 28
] 2.1.17 STMicroelectronics £ Autotalks + 75 V2X & & %2 v, 29
) 2.1.18 Broadcom 42 2177 B FH A B Fo i 29
B 2.1.19 Samsung Connect Auto & B4 242 X e 30
B 2.1.20 Volvo 2 T-Mobile B 2 B JE T i 30
B 2.1.21 Ericsson # & SCANIA & B4 T BT > X e, 31
B 2.1.22 AT&T # & Honda HondaLink apps & J5 4 & % PRA: ooviiiieiiceeeeeee 31
$B] 2.1.23 Ford SYNC® Connect & TR B B8 e oo 32
® 2.1.24 BMW ConnectedDrive 3 B 8 3 i # FRAE i 33
B 2.1.25 Volkswagen Customer-Link £ App-Connect £]F7/ #* ..ooovveiieiccieeieeen. 33
B 2.1.26 Rel-14 LTE V2X 3 20 2 JZ Z3R ovvvveieieeieieeeieesieeeesese st 34
B 2.1.27 Qualcomm V2X-LTE 3 B T8 B oo 35
Bl 2.1.28 Qualcomm LTE-PCS5 F I B I8 B oo 35
B 2120 T ES PR APETEREE B 2RBITER o 38
B 2.1.30 " V2V Mandate #& 527 % < PRIFZRIEHH -5 | 4 % 1 SO 39
B122.0 B8 B SRA T T RBCE TR ooooeoeoeeeeeeeeoooceeeeseseesesee e eeesesseseeeee s 41



B 2.2.2Google 8 B B B 2K B ZEE oo 42

Bl 2.2.3 ADS BT B R e 45
B 224 B EIETE BB ADAS ot 46
B 2.2.5 % ACC(%)% BSD(%)2 & 8 8 B B ABE A 7 oo 46
B 2.2.6 % B & BFED A AL ADAS 153 e 47
Bl 2.2.7 % % P ADAS 2012 #~2016 & 1 B & i, 48
B 2.2.8 238 ADAS A BB .o 49
B 229 238 ADAS B B ABF e 49
R X R LRI N G o) . A | 50
B 2.2.11 i B30 Be(ACC) A 1B % £ ABE oo 51
B 2212 % B~ ACC 50D 3 F (1R AP A B 52
B 2.2.13 gﬁv”f%,lfﬁ"' 4 FUAEB)TF R BBl e 52
B 2.2.14 f 85 & 52 (AEB)E 3 A oo 53
BB 2.2.15 LKS 71 & BBl ceeieeeieie ettt 54
B 2.2.16 8 3 53 % SULCS)T 2 Bl coooeoeoeeeeeeeseeeeeeeeeeeeeeeeseeseeeeeseeeeeeeseesssee s 54
Bl 2.2.17 ¢ B4 1 LKS & 26 HA F (1 AE A ED) oo 55
Bl 2.2.18 B 8 8 B 5 SLABEL e 57
B 2.2.19 ADS HHTZ B ABE oo 58
Bl 2.2.20 B 85 H 5 5 BB 1T e 59
B 2.2.21 FOId B 85 B B oo ees s sseeeeese 60
1 2222 GM B 85 BB B oo 61
B 2.2.23 Nissan B 85 B B B e 62
] 2.2.24 Mercedes-Bens S500 Intelligent Drive f # 8 B & ..o, 63
B 2.2.25 BMW Connected Drive B # B B B ..o 64
B 2.2.26 GOOgle B 85 B B B o 64
Bl 2.2.27 Waymo B $5 8 3 B e 65
B 2.2.28 Waymo B 85 8 3 B3I/ B e 65
B 2229 Audi RS 7 B # B B B e 67
B 2230 374l p B B B PREEAT T L AX? O 67
B 2.2.31 nuTonomy B & & FAERTA] 2 7 oo 68
B 2.2.32SUV 2 A1 e0p 85 8 3 F BELIP] oo 68
B 22332 BINAVYA B8 E B B 1o 69
B 2234 2 BINAVYA B 8B BB 2 70
B 2.2.35 2 g5 AT B FIGENESIS @ 27 o 71

VI



B 2.2.36 4B4F Fusion B & 35 4 B e 72

B 2237ADAS & CV i3 & 5 A KRB EARE o 73
B 2.2.38 F B MCILY H38 oottt 73
B 2239 ¢ BATHFE R Y FB T B Bl o 73
B12240 % 134§ p & 8D 213 O 3 PFREEFE-MCity oo 74
B 2.3.1 V2X S0 T ottt ettt ens 78
B 2.3.2 PCS A # 7% ff(based architeCture) ........co.oeuririiiiniinniniiiiiine, 79
®] 2.3.3 eMBMS £ #5F H(based architecture) ........oveiveiiniiniiniiiiniiie, 80
B 2.4.1 B2 ADAS 2 F & TR (et 82
Bl 2.4.2 B ADAS A 5o A8 e 83
Bl 243 2 BB FIEBITR R D I e 83
Bl 251 FEDIREIHED A FABE 89
B 2.5.2 A BAFE B JATH K15 et 89
Bl 311 35 BEZE A s 91
B 3.2.1 B BRFL T BAE Y B ottt 93
Bl 322 % BATH FHRIFIBEE L T U T8 e 94
Bl 3.3.0-1 2 23R8 §RE S AR 95
B 3.3.1-2 $0 8 TF TEPF B BBl oottt 95
B 3.3.3-1 BSM 20 & & & S AZ B oot 96
B 3.3.3-2 8¢ 20 2% 2% 2 BB e 97
B] 3.3.3-3 Path prediction #f == R #7 & £ @, K2 do® * RIFPIEIT o, 98
@) 3.3.3-4 SAE J2945/1 & # 3% i ¢ Path Prediction /T & J/F A% oo, 98
B 3.3.3-5 IMA(2)% LTA(E)Z 88 (EI AR cooeoeeeeoeeeeeeeeeeeeee e seseeeseeeeseseeeeeseeees 99
) 3.3.3-6 EEBL( %)% FCW(= )2 3 1E 7R ARIR] ooroveeeeeeeeeeeeee oo 99
B 3.3.3-7 B4 1] & $o— RSU-enhanced V2V .....c..ooooooiiiecieeeeeeeeeeeeeeeeeeeeeeeee e 100
B 3.3.3-8 B RIZE 5 BLIEHE oo 101
B 3.3.3-0 CMS T 5 BETEH e 102
B 33.4-1 ¥ 1 Bacv B BB BIZE B 22 B oo 106
B 3342 RER-KE® BERERIZEFIZ E e 107
B 33437 BB EREERIEFZE o 107
B133.4-4 ¢ 1 Bk B m BRRE BIZE B 25 B oo 108
Bl1334-5¢ g CkEFr ey FREERRAZE 108
B1334-6 7 FR2EHFAREPEEZE 108
B 3.3.4-7 B w38 B B AE T Rl o 109

viI



B 33.4-8F T HHBAPFR T LBl oo 109

?]3411ADAS€”'¢ﬁi,J BT R BBl oo 120
Bl 3412 3 50 3 228 ZER] oo ee e e e 120
Bl 3.4.1-3TPC & ZEIBl .ottt ettt 121
Bl 3.4.1-4 OBU % ZE BBl ..eoiiiiieieiieeee ettt sttt 121
Bl 3.4 15 FERASE 257 2 ] oo s 122
B 3.4.1-6 2IRHEHUFE G FT T LB e 122
Bl341-TH R ZE T LBl o, 123
Bl 3.4.1-8 12V T IR A Fo ettt 123
Bl 3.4.1-9 OBU & ZZ Bl ettt et et 123
] 3.4.1-10 ADAS # §% Camera % 271 & Bl oo 124
Bl 3.4.1-11 ADAS # §& Radar 7 T]&P— BT R Bl 125
Bl 3.4.1-12 ADAS 2 §®%2 > Radar % 77 & Bl 126
Bl 3.4.1-13 ADAS 2 §% GNSS % 5% 277 LB oo 126
Bl 3.4.1-14 ADAS 2 §5 GNSS A2 oo 127
Bl 3.4.1-15 ADAS 2 §5 IMU 242 oo 127
Bl 3.4.1-16 DVR FRA oottt 128
BBl 3.4.1-17 DVR 2 5o oottt ettt sttt st 128
BB 3.4 1-18 TPC ARAE ittt ettt et e e e sae et aesaseesbeessaeensaessnaans 128
Bl 3.42-1 % = /it > ADAS % 5e@ L BlRE 7 2 PRI E Bl o 130
B 3.4.2-2 CAN Bus AR5 1V BE 7 /1 G 75 80 B3 oo 130
B 3.4.2-3 CAN Bus 30 5 @17 5L BIZ8 oo 131
Bl 3.4.2-4 2 8 21 GNSS FUELTE G BIER oo 131
B 3.4.2-5 ¢ BATH F 3 T0 5 S FLIRBL A 1T e 132
B 3.4.2-6 41 * RTK-GPS ~ DGPS ~ Garmin Z_i 4 7 ccocoivevinineieciceceeccneee 132
B 3.5.0-1 35 15 5% FL2E AR e 133
Bl 3512F &7 oF SHMEET ERXRLT K 134
Bl 3.5.2.1-1 2 3@ F R 342 A28 77 BBl o 137
Bl 3.5.2.1-2 & §m 7R e e oE f#h?] ............................................................... 137
B 3.5.2.1-3 F BB 2 oo 138
Bl 3.5.2.2-1 TR e & ‘i#’}ﬁﬁﬁﬂ ....................................................................... 139
Bl 35222 TR RHFHEBIGRE T I E 5 77 & o, 140
Bl 3.5.2.2-3 CCTV # f5 TR 1T oo 141
Bl 3.5.2.2-4 CMS # J5 TR 1 oo 141

VIII



B 3.5.2.2-6 & a%’ﬂ'@m ................................................................................... 142
B 3.5.2.2-7 B B PRAR K B P A BT AL 1 i 142
B 3.5.2.2-8 VD #2 f FEALZE 1 ovverieeieee ettt 142
B 3.5.2.2-9 VD 5 T 1 oottt 142
B13.5.23-1 RSB T T 5 5 SR e 144
B 3.5.2.3-2 3K B FE AT 7T B covoieeieee ettt 145
B 3.5.2.3-3 B E S ATEETF Bl oo 145
B 3.5.2.3-4 RSU T3 AT 7T Bl oottt 146
B 3.5.2.3-5OBU T A 77 Blovoivorieriieeieeeeeee sttt 146
B 3.5.2.3-6 RSU 2K T3 5L B B covveeeeeeeeeee et eeeeee s s 146
B 3.5.2.3-7RSA ngk,,wfu.m .......................................................................... 147
B 3.5.23-8 TIM 3L & T 45 5ol B oo 147
B 3.5.2.3-9 VD FE & T K Bo/ 1 oottt 148
B 3.5.2.3-10 %% FRF B A & FAL E S0/ B et 148
B 3.5.23- 11 RSA T R 5 Bo /i B oo 149
B 3.5.2.3-120BU A ¢ #2234 (1R 23 HHF) 4 50 G oo, 149
B 3.5.2.3-13 OBU f 2 #ui* & 24 (R PE R BEATH B A 58/ B oo 149
B 3.5.2.3-14 TIM 7§55 £ (B2 I) 4 B2/ B covvveeeeeeoocssssssseseeeeeeesessssseeooossnnsennans 150
B 3.5.2.3-15IM T~ §*. c&:r()} TE) K ELAT B i 150
B 3.5.2.3-16 OBU iB & 5 5 S8/ B oo 150
B 3.5.2.3-17 RSU 38 (/% B B 37,5 S8/ B oo 151
B 3.5.2.3-18 OBU 8 {55 fE T 47513 5 50/ B oo 151
B 3.5.2.3-19 CCTV TP E 47 % Fo /T B oo 151
B 3.5.2.3-20 OBU FF & FLFF T 5 F 50 A B cooeceeeeeeeeeeeeeeeee e 152
Bl 3.53.1-1 ¥ BE(KEw B i? )T 08 FABFE o 153
B 3.53.1-2 7 BR(REr AP FR)A 3 BABF B oo, 153
Bl 3.53.1-3 7 BE(REr AP FE) | B BABE B oo 153
B 3.53.1-4 ¢ & pu(® FE AR Er )T 9 FABEE e 154
B 3.53.1-5 % B pu(® BR Ak Er )L B BABEE e 154
B 3.53.1-6 ¢ f_&»;(v* B Ak EFr i) BB ARF B s 155
Bl 3.53.2-1 7 B R (F ALY BE)ETEFABE B oo 155
Bl 3.53.2-2 7 B R(F AT BE)EE TI0E FABE B o 155
Bl 3.5.4-1 phpMyAdmin FALE B ILE G oo 156

IX



B 3.5.4-2 OBU & FLE" T S AR E B oot 157
Bl 42.1 &A% 2 PFa 4R T8GR BT B o 160
Bl 4.2.2 23 7 E T A BT oot 161
Bl 423 ZFpE A v ESGHEREARE 162
Bl 4.2.4 B E B BRI R e 163
Bl 4.2.5 F BB AEE A 35 Bh ot 164
B 4.2.6 CICAS-V & BLd 3 oottt 165
B 4.2.7 CICAS-V & JLR0 3 oottt 166
B8] 4.2.8 CICAS Stop Sign Assist SYStem 7 3 ...cc.eeviiiiiieiieeiierie e 166
] 4.2.9 CICAS Signalized Left Turn Assist System $g 3 ...coovveeiiieeiiieeieecie e 167
Bl 4.2.10 % 2 KB ettt ens 167
Bl 4201 2 EBFE P s 168
Bl 4.2.12 F A A TIE oot 168
BBl 4.2.13 35 T8 ottt 168
Bl 4.2.14 (2 ME T & oottt 169
Bl 42,15 1T B B oottt re s s 169
Bl 4.2.16 20 KB ettt nes 169
Bl 4.2.17 18 7 3EFE oottt neas 170
B 4.3.1 41*% ADAS &2 CV HEAFE (T i R &2 /N7 5 N30 170
B8] 4.3.2 Exploded view of the ARS300 ......ccoooiiiiiiiiiiiiiieeeteee e 171
Bl 433 573 BT EAE e 172
Bl 434 3 0 PIEEH R IR F Bl s 172
Bl 4.3.5 B IEZ 1A 2 ettt 173
BBl 4.3.0 3 40 TR FRD" oottt 174
Bl 4.3.7IBEO SE1E & 5o ittt neas 175
B 43.8 @& * IBEO ki & Ll (7T /488 FHE s 175
B 4.3.9 FEF A FEE E FLAEL oot 176
Bl 4.3.10 B0 SV T I0/A5 3 B FE e 176
Bl 4311 425 R BI B B LT B oot 177
Bl 4312 F A3 () HIpEE A S (L) THERIFAZT LB e 178
Bl 431378 F3 (2)B AT D 5 (F)TEH BT I e 178
Bl 4314152 353 ()P I BB 2 T A B ()T SR 27 LB .. 179
BBl 4.3.15 B2 Tl BTTIE AR ettt 180
Bl 4.3.16 5 SLf & TR AR oo s 180

G
)



Bl 4317 F 5 TPH B E T BT LB s 181
Bl 4318578 Ak )k ~ F5AE L L E AR L e 182
Bl 4319 % 2ol e FHFMIERE A% s 182
Bl 4.3.20 ADASTCV & B2 HET R Bl 183
Bl 4.3.21 ADASHCV BRI Tt fe & &2 2 B T BATAZR] o 184
Bl 4.3.22 @A F M KRR T HETEARR] o 184
B 4.4.1-1 ADAS 2 CV & S8 E B H B oo 186
B 4.4.2-1 IMA BT F BT R B oo 189
Bl 4422 IMA BB 78 B BBl oot 190
B 4423 L F 0 78 BT T LBl et 190
B 4.4.2-4 27 KB BT E B oottt 191
B 4.4.2-5 %7 KB BT E B oottt 191
B 4.4.2-6 27 KB AR E T H B oottt 192
B 4.4.2-7T 47 KB E T E B oot 192
Bl 4.4.2-8 LTA BT 5 BT B Bl oo 193
Bl 4.42-9LTA (73 577 R Bl oot 193
B 4.4.2-T0 LTA BT E B oottt sttt 194
B 4.4.2-1T LTA FEFE B 7T F B oottt 194
Bl 4.4.2-12 EEBL B 7% 5 BT R Bl cooovoeoceeeceeieceeieceeie e 195
Bl 4.42-13 EEBL 73 577 2 Bl oo 195
B 4.4.2-14 EEBL B 7T F §1 oottt sttt 196
B 4.4.2-15 EEBL ZEAE BT B B oottt 196
B 4.4.2-16 FCW #7717 & Bl oo 197
Bl 4.42-17FCW (72 BB T R Bl oot 197
B 4.4.2-18 FCW T F G oottt 198
B 4.4.2-19 V2X Ba ™ % 2 BT BB BT et 200
Bl 4.4.2-20 T B BT oottt 201
Bl 4.4.2-21 F5 15 35 B AT oo 201
Bl 4.4.2-22 R2V Z_1F 08 I8 AT oo 202
Bl 4.4.2-23 FEFE A F5 BEA oot 202
Bl 4.4.2-24 8w 3 IFITARR] oot 203
Bl 4.4.2-25 % FJE -3k B2 BT et 203
Bl 4.4.2-26 T8 B 3 17 T AR oo 204
Bl 4.4.2-27 BB T BT oot 205

XI



& 4.4.2-28 V2V ]‘% BB 3N T T s 206

Bl 4.4.2-29 B8 T 38 (FIRAR] oot 206
B 4.4.2-30 3k FrfR -k B LT et 207
Bl 4.4.2-31 B8 T 3T AR oo 208
Bl 4.4.2-32 T3 7 BT woveeeeeeeceeeeeeeeeeee ettt 209
Bl 4.4.2-33 B8 > 38 (EIRAR] oot 209
Bl 4.4.2-34 2 T F-P B EE T et 210
Bl 4.4.2-35 B8 30T AR oo 210
Bl 4.4.2-36 T3 = BT oottt 211
Bl 4.4.2-37 B8 = S IF AR oot 211
Bl 4.4.2-38 T8 = 3T AR oot 212
Bl 4.5.1 36 FEL Sk Zom A T ettt 214
Bl 4.52 BI3E7F B BILTATL) oot 214
Bl 4.53 P13 B BILTA-T2) oot 215
Bl 4.5.4 13T B BILTA-T3) oot 215
Bl 4.5.5 BI3ETF B BIIMA-TL) oot 216
Bl 4.5.6 BI3ET B BIIMA-T2) oot 216
Bl 4.5.7 BI3E T & BIIMA-T3) oot 217
Bl 4.5.8 P13 & BIEEBL-T1) oot 217
Bl 4.5.9 P13 & BIEEBL-T2) ..ot 218
Bl 4.5.10 ¥ I F-P B ST et 219
Bl 4511 % I F? B AT et 220
B 4.5.12 R13# 7 & BI(ADAS 2 B 38 85 BIRIE) o, 221
Bl 4.5.13 56 E P -3k B2 LT e 221
Bl 4514 BlF7 LR(E QL SZER T 2 8o 8 3 P RFFIRREE) 222
Bl 4.5.15 56 E P -3k B2 LT e 222
B 4516 3T L BI(F LEFEE T 2 8% 2 F PR FEFREE) 223
Bl 4.5.17 % ER -3k E W LT et 223
B 4518 P37 R BI(F LEHEE T 2 4% 2 F PR FEFREE) 225
Bl 4.5.19 3k Frf -5k o BT ettt 225
Bl 4.5.20 Bl3ET L BI(E L E3E 2. F fe B E AR BRI 226
Bl 4.5.21 %6 E P -3k B2 LT e 226
B 4.522 RIE7 L RI(E QL HPRER T 28w 2 E BRFEFIREE) 227
Bl 4.5.23 J E P -3k F 2 LT e 227

XII



Bl 4524 RIFET AR (7 RAHERT 23 B EFRPFFIREE) 229
Bl 4.525 ¥ I Ea-® BEL T e 229
B 4.526 RI3ET LBI(R XL BIERET 27 B2 PRFEFIREE) e, 230
Bl 4.5.27 % E -3k E 2 LT e 230
Bl 4528 Bl TAB(- s CVEEIELETER CEFFE)) e, 231
Bl 4529 F RIER(- 2 CV 2 GBI FLETHER CTFE)) e, 232
Bl4530 RIETRAB(- o CVE DT FEFER GEFE)) s 232
Bl 4531 F ZRER(- s CVE T FEETER GEFFAY)) s 233
Bl 4.532 % T F-P B LT et 234
Bl 4.5.33 JE E P -3k E W BL T e 234
B 4.5.34 K E RSk F B LT s 235
Bl 4.5.35 5 H P -3k F 2 LT e 236
Bl 4.6.1 2 BB iBIEEE Bl oo 237
Bl462IMA BT FRE 2T 2 BB 2 Bl 239
Bl 4.6.3 CV ERBIA 15 108 A 2 Ii AR oot 240
B 471 5ERSEFHREBEFFRATFIBFIAT T LR e, 241
Bl 4.7.2 SAE J2945 FEIE oot 241
B 4.7.3 Z 0 BB HE I oo 242
B 474 2R EHUFE FRTEFTAED T CANBUS o 242
B ATSEHRBE X T F A B3 CANBUS s 243
B 4.7.6 23k $ouiirh k5 CANFUBLB IR 2 3482 5% e 243
B 4.7.7 1 1pl R E A CAN s fﬁ;—ﬁ{;;ﬁ 2 RIS 3% s 244
Bl 4.7.8 2105 5ot ARTC 3T N BE17 2 5 oo 244
B] 4.7.9 DGPS £ RTK-GPS FE#ig £ v $o (2 )2 i % 5287 RTK-GPS FE3:F- £ ¢ i

23 TSSOSO 244
B 4.7.10 Garmin GNSS ~ DGPS Z_# 5 3 A 35 (1) coevvoeieeieeeieeeeeesieee e 245
B 4.7.11 Garmin GNSS ~ DGPS Z_H 5 3 A 35(2) covvvvereoeeeeeeieieeeisee s 246
Bl 4.7.12 Garmin GNSS ~ DGPS £ 5 30 A 45(3) covvvverveeeeeeeseeiesssesssss s 247
B 4.7.13 Garmin GNSS » DGPS Z_H 5 3 A 35 (4) coovveeeieeeeeeieieeee e 248
B 4.7.14 Garmin GNSS ~ DGPS Z_H 5 3 A 35(5) covvvvnrieeieeieeiseeise s 248
Bl 4.7.15 Garmin GNSS ~ DGPS Z_£ 5 30 A 45(6) cvvvvvnrvvervesesvesesseessssesssssesssesnenns 249
B 4.7.16 B3E 2307 B RLE SUFLE T T A FT oo 251
B 4.7.17 B3 6307 BEE MELE TR T AT e 251
Bl 4.7.18 B3 1307 FREY TR E T T AT o 252

X1



Bl 4.7.19 Rl3E 207 BRI B T T A T s 252
Bl 4720 pl3& 3309 B Y TR E T AT e 252
Bl 4721 I3 4309 BFRHEY TR E T T AT e 253
Bl 4.7.22 B3 5307 FREY TR E T T AT s 253
Bl 4.7.23 Bl 630 ° BREY T ELE T T AT ccceceee 253
Bl 4.7.24 @ AT F D R FR T A BT s 254
Bl 4725 L& w B~ LB T 2B s 254
Bl 4.7.26 # Fpe ~ L ERLFLT F B oo 255
Bl 4.7.27 % Fp ~ L ERFLT F B oo 255
Bl 4.7.28 ¢ T~ L Ew BB T Z B e 255
Bl 4.729 f ZE R AEZ A TAEI 5 Fo e 256
Bl 4.7.30 338 M8 PFAS BT FU™ oot 256
B 4.7.31 338 B pF 49817 OBU Tl L BEAEA 1T e, 257
Bl 4.7.32 33 15 FF AR HE 1T JU™ oo 257
Bl 4.7.33 33 3 P 4517 OBU T Z FEEEA T oo 257
Bl 4734 8.0 73 P12 R A HRRIEET B 2] s 258
B 4.7.35 Testl F i£/DGPS #LI 22 B T8 & oo 259
B 4.7.36 Test 1 T iE/GNSS FUF FEZL ..ot 259
Bl 4.7.37 Testl 3 iZ/DGPS £ B A T oo 259
B 4.7.38 Test2 F i£/DGPS #LF7 22 B T & oot 260
Bl 4.7.39 Test2 F iE/GNSS FLIF FEHL .o.ovovviieceeeeveeeeeeee e 260
Bl 4.7.40 Test2 3 iZ/DGPS £ B A T oo 260
Bl 4.7.41 Test3 F i£/DGPS #LI 22 BT 8 & oot 261
Bl 4.7.42 Test3 F iE/GNSS FLIF FEHL .o.ovivviieceeeeveeeeeeeee et 261
Bl 4.7.43 Test3 3 iZ/DGPS £ B A T oo 261
B 4.7.44 Testd F i£/DGPS #LF 22 BT 8 & oo 262
Bl 4.7.45 Testd T 32 /GNSS FLIF FEHL .o.ovovviiieeeeeeeeeee e 262
Bl 4.7.46 Testd 3 3Z/DGPS £ B A T oo 262
B 4.7.47 Test5 F i£/DGPS #LF7 22 B T8 & oot 263
Bl 4.7.48 Test5 T iE/GNSS FLIF FEHL .o.ovovviiececeeveeeeeeee e 263
Bl 4.7.49 TestS 3 iZ/DGPS £ B A T oo 263
B 4.7.50 Test6 7 i£/DGPS #LF 22 B T8 & oot 264
B 4.7.51 Test6 T iE/GNSS FUF FEHE .oovoveceeeeeeeeeeeeeeeeeeeeeee e 264
Bl 4.7.52 Test6 7 iZ/DGPS Z B A T oo, 264

XIv



B 4.7.53 Test7 F i£/DGPS #5722 BT A & oo 265
B 4.7.54 Test7 T iE/GNSS FUFF FEHE .oovoviceeeeeeeeeeeeeeeeeeeee e 265
Bl 4.7.55 Test7T T iZ/DGPS £ B A T oo 265
B 4.7.56 Test8 F i /DGPS #LF* 22 B T A & oo 266
B 4.7.57 Test8 T iE/GNSS FUEF FEHE ..oovivieeeeeeeeeeeeeeeeeeeeeeee et 266
Bl 4.7.58 Test8 T iZ/DGPS Z B A T oot 266
B 4.7.59 Test9 F i£/DGPS #LF* 22 B T A & oot 267
B 4.7.60 Test9 T i /GNSS FUEFF FEHE .ooviviieeeeeeceeeeeeeeee et 267
Bl 4.7.61 Test9 T iZ/DGPS Z B A T oo 267
B 4.7.62 Test10 F i£/DGPS #LE" ¥ Bl T80 & oo 268
Bl 4.7.63 Test10 F 12 /GNSS FLIFBEZE .ooovvveeieeeeveeeeeeeee e 268
Bl 4.7.64 Test10 F iZ/DGPS Z B A T oot 268
B 4.7.65 Testl1 3 i£/DGPS #LE" ¥ Bl T80 & oo 269
Bl 4.7.66 Testl1 F iZ/GNSS FLIFBEZ .ooovovvieieeeeveveeeeeee e 269
Bl 4.7.67 Testll F iZ/DGPS Z B A T oo 269
B 4.7.68 Test12 F i£/DGPS #LI" ¥ Bl T80 & oo 270
Bl 4.7.69 Test12 F 12 /GNSS FLIFBEZ .ooovvvieieeeeeeveeeeeee e 270
Bl 4.7.70 Test12 3 iZ/DGPS Z B A T oot 270
Bl 4.8.1 ¢ & BS(RSUOA-RSUOI- K & B )ovoreeeeceeeeeeeeeeceeeeeee s 271
Bl 4.82 7 FE(RSUOT-RSUO2-3 4%  ).evvieeceeereeeece e 271
Bl 4.8.3 % E g (RSUO2-RSUO3- & & 8 ) 272
Bl 4.8.4 & Fw L (RSUO3-RSUOL-3 2% 5 .o 272
Bl 4.85RSUOL ? -7 BEE T (318 B2 F) e 272
Bl 4.8.6 RSUO2 ¥ B -3k R T (318 1B 2 F) oo 273
Bl 4.8.7RSUO3 % H-k 2w BL T (318 B2 F) oo 273
Bl 4.8.8RSUNS £ 3w Fo-? T FL T (318 B2 )i 274
Bl 4.8.9 V2V-IMA B BHR A T ot 275
Bl 4.8.10 V2V-LTA B BH5 A 4T oot 276
Bl 4.8.11 V2V-EEBL B3 i A T oot 277
B 4.8.12 IMA 18 FE R AR 22 Z =0.75M 1o 277
Bl 4.8 13 LTA 8 T BIALAE £ =0.52M oo, 278
Bl 4.8.14 IMA 3 IMU # B4 27 %4 GNSS 2 4 B 278
Bl 4.8.15 LTA 153 IMU # B4 27 %4 GNSS 2 11 B 278
B 4.8.16 EEBL 13 IMU #f B4 22 % GNSS 20 1 # oo 279

XV



B 4.8.17 R2V-IMA BB BETR A T ettt 279

] 4.8.18 CMS-IMA $5 5 B8R 4 T oo 280
Rl 4.819CMS FRFFET (T2 X 2E T s 281
B 4.8.20 CV 1555 ADAS B3 oottt 281
B 4.8.21 ADAS a0 & F 1285 CV T8 7 LBl oo 282
Bl 4.8.22 ADAS w0 = § 285 CV B BAR A 4T o 282
B 4.8.23 ADAS ] = T 152 CV 3T LBl oo 283
B 4.8.24 ADAS B> 3 1585 CV FBLBTR A 1T o 283
Bl 4.8.25CV Hjisther B §Rie (79 > (R BB )ET B 284
Bl 4826 # 2 T (B2 )BT A0 (2 ¢ EHER > L 1 FTED) e, 284
Bl 4.827 B A BE T B BIRA T oo 285
Bl 4.8.28 #h @ E R f B BRA 1T oo 286
Bl 4.8.29 2l @ dHE T B s 286
B 4.8.30 V2P & 2 % BT B BT A 1T oo 287
Bl 4.831 V2M & 2 & E 0 B BIRA 1T oo 288
Bl 4.8.32 txl & BT B BIR A T oo 288
Bl 4.8.33 #l B FRE T F 5 s 289
BBl 48,34 B 8 K T ettt sttt 289
Bl 4.8.35 24Ghz radar 2. € 251 B oot 290
B 4.8.36 BSD & Sudd {7 i ARttt 290
Bl 4.837 18 & E I (TTH B R AD) s 291
Bl 4.8.38 L IS ARALZ AR & oot 291
Bl 4.839BE2 BT F chdB 3 8 o 291
8] 4.8.40 BSD function A B ETZ. CONSOIE F B ceveeeeeeeeeeeeeeeeeeeee e 292
8] 4.8.41 BSD function B £Z2_ CONSOLE F B weeeeeeeeeeeeeeeeeeeeee e eeeeeeeeeeeeee e 292
B 4.8.42 BSD i L7 118> B BER B RIS s 293

XVI



+
=~

A R o A - LU L o L e - AU S R R e L L T R A S L B B R A - L o

s

40P

2.1.1 23k & B fodk 2 Telematics & * PRAFE* 712 e
2. 1.2 VSC 35 A 7.8 T et
203 %P ITS 23 % 2> V2V 22 V2L BB IEH o
214 %P ITS R TF V2V 22 V2L BB B Y e
2.1.5 % B ITS 4 EPRFX V2V 22 V2L ABBEJE ¥ oo
216 CVIS I E FE BT B Tl oo,
2. 1.7 DIIVE C2X T TBITE B Ze oottt et
2018 B A 13 F IR IE X T RIF A oo
2.1.9 New York City & FaBE & B F oo
2.1.10 Tampa B HGIBIRIRE T B e,
2L1TI-80 SR o
2.1.12 ICF/Wyoming i * $3 B @ % R B oo,
2.2.1 SAE international 444 f # B 3 % 502 A BT &K o
222 i Bephi st S(ACC) B Ho b BB TR % oo
223 p # Bf B FAAEB)B R G E B H e,
2.2.4 B1% LFS ~ LCS & BLB B TUR oottt
225 F BT 45 G DAST 318 F235
2.2.6 7 BATHET Micty 338 b B3 oo
2.4.1 ADAS E FUHCE P1 Bttt
2.4.2 VBSF 0f ADAS F% & B U A T e
2.43 VBSF of ADAS 1% B FUEH B B A 4T o
2.5.1 ADAS 5 SLRIZ AP B Z 235 B o
252 AN ADAS i SLABBEE 2o
3321 SR B 200 P B

3.3.3-1 RSU w # 5]{4 5 Server z'v'ﬂﬁﬁ T T e e
3.3.4-1 F B3k 2. B BB 3

334-2RSU w @Al T 5 F ,E, .....................................................................
3343 W BT S EEZEIU S e
334-4RSU W BHA]T 5 CMS 2 5 oot
334-5RSU ® @423 & R2R B3 4
3.34-60BU % BT 5 V2V E R 30 & oo
R 0 O B OF: 1 4 1<) N 0 OO PR
3.4.1-2 % 3 Radar HFE BT 3 20 /1 B oo

.5

.16
.19
.21

.77



Ze 3.4.1-3 118 = RAAAT 2F oottt 126
3.5.1-1 P S B B R B R T B e i 133

D

D
v
v
N
ek
1
[S—
“k
£
-3‘.1;,
e
(=
b
=
P
-
PN
e
R
e
=
D
=
=
—
(OS]
(9)]

% 35212 B R FARE ABICHE T A FE e, 136
2035221 hH TR UIIE P & oot 139
2A2I Al FERRLFTREFTFER T s 162
FoA22 B AT 2 B BE e 164
2423 FMBBEEPFDD I 5 oot 165
FoA3 L T E A BB BN e 171
% 4.4.1-1 ADASHCV FEEE /1 5 F3ER it 186
F 4A42-T FCW GBIZE BB 23] oo 198
F 4422 R2V BIZEF B ] oo 199
Fe 4.4.2-3 CMS B 3R B 2 e 200
24424 B 3 B B BEERD] s 204
24425 BT B B BIEERD] s 207
F 451 R FRERTE D E B GBI FUZ e 212
% 452 ADAS 2 B RF FIRGER A s 220
2 453CV 25 2 BRFEFIRERR R e 224
2454CV 2 L3 PRFFIREERZE s 228
% 455CV 2 BT TR RIZREIL E e 231
461 FH- THB S L ERF A FTE s 238
2 462IMABET FHRE 2T 29800 F R 239
EAV RIS AeD It B R 250
#4729 BB AR LRIGEGEBE B FODBI R oo 250
%4737 B L REFEERIFEBE R FO)BIR oo 252
4748 FE R R BARRPEEFF o8 d 258
#4758 FE @RI D RARREER T 83 258
FoAS T I A A RA e 290
F 482 BSD BITEE F SL35 F s 293

XVIII



1.1 3+ #

FrciRat 104 # 17 14 p % 3483 Sfegdpm 7 B T 7 ATH-T - RATH
FoEH P BATH B RERREY R EIT L RERAIRTHN A 8 PR chdn T % S
Bo@Fe Bt g i PP ﬁifr A+ 5 2B ST - 2 AR
EIRY BATHAE FoiTE K WEAITS # B © i » 5 e & * EfEid 2 (Dedicated
Short Range Communication, DSRC) # 53 4 (Connected Vehicle, CV)# & > 121 2 ff &
# B ke F B et % (Advanced Driver Assistance Systems, ADAS) & A # g
# a;’ F & j®(Automated Vehicle, AV) > Hi1- HiFHssampaphind i®

% ¥ % 7 e & (Connected Automated Vehicle, CAV)# &

R et R ITS 3 R ARE - B £ ARG CV > ADAS ~ 2 B £ s 7 47
GRS A% b BRI LA RPEFETH D R R e s ]
g@&ﬁrb;ﬂ»@-ﬁgﬁ}i—&% ’ IJ?IJW 12‘.1’1’ ?Iiﬁiixﬁ-iﬁ'ﬁm’ f é_if?_ﬁj 531‘%' D‘—'l? —}—.'i
IR F G RRAR I EEFER %

Jull

12 =4 )%

S IR _;-a*%frm#gﬁr% ﬁig?] TP BmHE 0 bt ADAS ¥ CV &=

Bk RF P FATHAED R0 2L 22 E RS LT ADAS 22 CV
&igbﬁgﬁfﬁ4ﬁp”j~ﬁ¢x§? B ELREY AR IS ITELR N ER
?i’#gﬁg?,‘ﬁﬁﬁ'zs}f;ﬁﬁ&-ﬁ,, E 'f’éﬁ.ﬁﬁiﬁﬁpui,ﬁitﬁ%ﬁﬁﬁilﬁgﬁéi

BBGRp B E BRI AE Y RA AV AR -NEARE AT FRG
B 1210

sEsE | HEBFE
HE— : —{ BEE - RREEAS  ONERRERREVESE
BEREAEEAGRRE
SBEHHT L PEEAADASECVEE S HER A ERITRAM AT

TFROBRTEREMAERIN

—{ ARG RE - BOHHTEREE ]
SE= : —{ RR5 B FIA SRR AR ERE )
ADASEICVEE 2
HRG ARG ANE | BREASHRAENARE ]

= ARG HANEERSFTANE )
T ~{  ADAsS+CViTERE2ZERXARMARRSAN |
ADASEICVEEHRIE . = =
zemuRnammEs L APAStCVARERATEBETOAKIRAT
ZRBIEERE _{ ]

B 1203 %4



l.

ADAS e CV B L * A5 EABE N 8 - LB RS ADASE CVA T # B &
LS R HAEEARR N BT AL A MG L NHE BT R E

ADASHCV F %38 2 F S 2 fmdlHpd @ Y ZATH L T RFE - £ T4 B
;?(Kj§]322’Tg(Dﬂiﬁj%iﬁﬁif‘Q}himPA£§&r~($5
LR-? FRC ()R EFR-Y FRC)EFIMEELE fREE XX K CV
AR 6 P KD gH o B P 2 WAk ADAS v ¢ 7 B 8 (Camera) ~ F iE
(Radar) ~ 27k #4724 21(Global Navigation Satellite System, GNSS) ~ 1§ 2]
£ H = (Inertial Measurement Unit, IMU) & g | B » 12 2 {7 & % 4% % (Digital
Video Recorder, DVR) ~ 2 if ik # ¥ 75 (Lane Departure, LDW) ~ 70 = [# 48 i 5t
(Forward Collision System, FCW) ~ & &k i ;2|(Blind Spot Detection, BSD)£ # %

oa AR
&

L L
£
S8 SL o

(iﬂ-

L R ARRI S R R AT L F R L BT
TG ETHAET 5> 3% E Ry A

SRR G O LR SR - B 7

¥
*L
N
T
=
o
A
[uts
5
2\



C Al

WEALACTTI

BRSO

|

HEHEAy oy kd

\
LAt
SO PR -4 it e Aeumn
J EBELAI+SVaY | | BEd SRS+
A 7 ( i
| BB ey
2 B % (DF L o6 L) (xHERHRY
S W SR ERLEE SHHEE - W%
SRR & <€ wmmlmﬁwﬂsmm NOHEISVAVE ) F ks (HEER - ByiE
- J M
|||||||||||||||||| Lr.l..|..|..|..+JWHLPHJHHJ.|.||..|.||..|..|.||..|.||
BRI We | S  mzwnw) [ suwepasss
HERTY LR | P wnEEwEng | | GeHEsEsnE
A A OFHL DY DHHERELY
e T _ WESHEMLES | | SHIEE - W
N B¢ 1 5 B S e ) S B = ADEESYAVEI BT 42 (e - B
T4 X B O HZETEHLNAD+SVAY T A
L ) ikt * »
! [ e ﬁ_m ) :
s E Se iR
i il S T e 5 Wi
R ZUNH T %
ﬁ Q | EmwrsHusvay | h HEHZS >umm<9@ ﬁ REBYY S REEYE g






Yo% RREIRATE L A BABR A 47
2.1 B g peE B AR K &

TE B TorE - P REEFED @ﬁs?] % %% (Intelligent
Transportation System, ITS)2. & & p 1% » 1T & kR ITS 4 B Ascfps 4 £
o ik \ﬁ*'}"”’ig R R FILIE 2 LERL G AL LS 0 58
~ T e FRURAS i’ilf—i?é« ‘r«‘? '—hJ 12 i F
Wf%ﬁ%? T BB RS RAE ) ]~ 106 &
22 - P REEAFIREEFL LA F > T REFE
PRI T EGFR G | RARTRT BN 2 RS e g
ﬁﬁ??“iﬁ SR Al LA R B A8 R ¥

PP B A RS R % 2 it 3] TR R B
‘@@%’ifﬂﬁé'hﬁ\%ﬁﬂiiﬂ SRR R o

'F.

[
picly

—
|
\)’\}

wﬁ

R

(,
\H

b
e - \w’

4

L L
‘ G fﬂ;t
“k
=
\4
s

—_
S
m@
w0
A

! 0
W “;"; w m}}

%
13\\-

[T A

BB

=

TEK . 2IRARFADHHFN M FED A FURE G fFERE O ITS
¢ 35 % EasyWay~ # i IntelliDriveSM £ p 4 Smartway e #>" & B < i 5
BpRpEt s v 2 LR Ry Fledlr T lzf%ﬁaﬁlj,u‘sa— Ko KkEEE
TIAH R Rt L B e lg&x AR EF 0L
Do BRI AR KB EBYRATE o BY
DSRC 2 B4 & » 11 % f418% B 11 ADAS %

fIT
fb K,
HEHGE D TRl p R R gpenp B ERARD FE -

2 211 27k 3 & 2 ffdk -2 Telematics Ji& * PRI * 7] %

it A Sy £ # R E
Toyota G-Book ALPHA Toyota Toyota
Nissan CARWINGS Nissan Nissan
Honda Internavi Premium Honda Honda
Chrysler Navi Hughes telematics Chrysler
GM OnStar GM GM
Ford Sync Ford Ford
BMW/ Rolls-Royce Assist ATX BMW, Rolls-Royce
Volvo On Call Volvo Volvo, BMW
Mercedes Tele Aid Mercedes Mercedes, Maybach
Fiat Blue & Me Nav. Fiat Fiat




PRI & HE E¥EH BRE
Peugeot RT3/RT4 Peugeot Peugeot
Audi connect Audi Audi
Lexus Enform Lexus Lexus

FAHL kiR MIC (2014)

LRFCRPR e ®s TS 2 #jr 4 2 3 44738 30 (Telematics) § 471 » £ 4 8
BRI EE SR O AP B o B 2 R Fa R
w 51 Telematics JR7% o %% @ fx? » B 5 12 GM ~ Toyota ¥ BMW 3£ » & % »
ZRI RIS A BB RE20 HBE A IS REAILZE 10 BE AP M AR 2
FE EFFTUARHMFEE ITS AAE K GEEhinsgd 4 F o 4ot LR
FORs &% B R RIEE T o Aol S AR Y o L S Fas LT
ﬂ@”ﬁﬁ FRAEESRS > %33 A AR LD fHL LR - T8

aEmpge s ITS # B & FE& &9 > V2X i 3 ji(Vehicle-to-everything

Communication) » 4B 2.1.1 7 & > ~ ¥& 7~ B o :

1. ;% & 47 & (Vehicle-to-Vehicle, V2V)

2. % 2 ¥E5 1% # (Vehicle-to-Roadside, V2R)

3. i & ¥ A #2% %5 (Vehicle-to-Infrastructure, V2I)
4. % @ ¥ {7 4 (Vehicle-to-Pedestrain, V2P)

5. 71 & 1% @ (Vehicle-to-Motor, V2M)

6. LB % B VOT

P B e B BT B V2V B S V2R ~ B %4 V2P i B
*’ﬁ%*%*i‘@#\%iﬁﬁﬁof—wa’ﬁgﬁﬁ@—ﬁ@g
P BT s BRI BT AR PHE R D g F A
BRAFREFEC DR LRI BEARTYERS T A B RLAEHE
Al RF AL FOET o T R R LS e F R AR 2 S
R FE Ll £ B2 RPJEFRP o



: Vehicle-to-roadside
V2I: Vehicle-to-infrastructure
V2P: Vehicle-to-pedestrian The VZX! !
V2M: Vehicle-to-motorcycle
V2T: Vehicle-to-transit Bese Station / Access Polnt

V2R/ V2l "
WAVE/DSRC

Smart Phone, PAD, NB

1@Mﬁ'<~»§i5;\

Roadside Unit/ Traffic Light

FAL KR D R AT (2016)
B 2.1.1 V2X B st is7 7 B

2 > 1980 & & T e ﬁr%“@ﬁﬁ]]‘% ¢ (ITS America) > & f 7 4% 5 fri i ~
AREE T EF A H e RO AW ELHFHITS 75 > 2 UC
Berkeley { 7 34 {7 2 California Partners for Advanced Transit and Highways
PATHF= 332 5 B> A %5+ d % %3 frle= Crash Avoidance Metrics
Partnership (CAMP),é,B_.?%‘z T IFFEFEFTL S o

1990 # & £ J®:& 7%‘31’@}—1?‘ L EEFY ITSﬂ,ﬁ:j&‘f’P’sﬁ‘é‘E\"'%"']ﬁg‘.ﬁﬁ’
d B3 Hadd % > B R (Vehicle Safety Communication Consortium, VSCC)
RIFE &0 2% 2 k@74 &3¢ - 2002 # % B8 5% (United States
Department of Transportation, USDOT) i % 4 & 4 £ 4| # i3~ § (Intelligent
Vehicle Initiative, IVI) » #3032 FH 77 s 2 VSCC» = f & F£4 2 BMW -
DaimlerChrysler ~ GM ~ VolksWagen ~ #* £ Nissan # 7 < 2244 £ TOYOTA #
P L E iRl (2 % TR & S B (Wireless Access in Vehicular
Environments, WAVE)/DSRC 2 H ¢ £ 28)¥ {78 & 22 B4 5 - 4 ¢ ﬂ * ok if
(Lidar) ~ & i ~ @ BdF B B2 2o b d ke SRP A g RE»w -
v2 IEEE802.11P i 3 & fip it v @ iﬁi‘}ii - gﬂ? R TE D R
v ‘Tﬁﬁ"' REARARE R ARG A F T ET N VSCC & F T 242 4p

DU PRIGE > Z 2 DSRC HEA D §m% 278" B2 JRI: > /2 DSRC
AT T B fRE 2 AR

Vehicle Safety Communications (VSC):* % ¢ USDOT # VSCC Fp =
HiFood 2002 F 58 HFE 2004 & 127 o FFujstyt Tomat =82 2 ¥
SRS EE RS T ﬁ@JéﬁﬁﬁP“’”r@%ﬁ st
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s g Taraid ) TRE/ARTH ) ThAEAREF, 290 ik
o2 7 DSRCHE A E £A47 > @5 535 p SApMAT 5 25 B Ad (% 22.1)

% 2.12VSC 34 A 452 %

r %

[ ]
;.\

SR TAT 2 45 0 @R L4 e 4 ] 1 5200~ 500 bytes % +

® i X i 34 [F]30507300 ok F

® &% 53 H w» (One-way) % H %t % (Point-to-Multipoint) 5 $%
(Broadcast) ##] (Pre-Crash Sensing "4 ¢} )

® it 5 1 (Periodic) Tt @ﬁv%]ﬁ:;“ ( Emergency Electronic Brake

Lights % Pre-Crash Sensing *% “} )

BB L3F X100 msec & PF R (Pre-Crash Sensing i 7k )
® FTAX2RJFUMTHE 2 Z BT |

(1) F A & 5 & = (Unaltered)

(2)F 4k p ¥ = kK (Trusted source )

B)imEfFiEnd  ted L@ k% & (Anonymous)

FH %R ¢ 1 A7 R IEK (2015) 5 VSC (2004)

?T‘ & T + &2 &5 3+ 4 (Emergency Electronic Brake Lights, EEBL) » 34 {7
F 2005.6~2006.3 £t VSC 4 # 7 %% > 4 BMW » DaimlerChrysler ~ Ford »
GM -~ Nissan 7 % Toyota > i+ % p (FHF E T T - B L A#F DT L >
et o 2P i T (10HZ)  F & Spde P (Aof & 202 Porslghamn L)1 2 5
—i‘g L2 ,i Sl T AR i '—&%.ji;?ﬁi?' | (path prediction) i #* >

g BiE 3 4 2 §wm(transmitting vehicle) £ 3123 4 2 §@(receiving vehicle)

2005 & % RIS 2L % ~ AASHTO ~ & 0 23 38 ~ 5 8 1 90  ITS
America #f% = B & $515> & F 34 {7 Vehicle Infrastructure Integration (VII)3+ %
ERofmer e A6 £ 2 A 22009 # USDOT# ! M7 #7337 3 %
% 0 RF AN V2V h- X A dh® > R 2 k(T kR USDOT
(2005) o % i R AT 7 & i £] X7 ¥ (Research and Innovative Technology
Administration, RITA) 7 *+ 2009 # 2 * » & 31373+ 4 IntelliDriveSM » B~ 5
VH?%i&¢%*F*“%*%ﬁri P BB F RN D B K
ABBEAIE AR EEAIFEERERF TN IAAELZER -

2012 # 8 " 3]2014 # 2" » F BT %’i'?Lé(MichiganPlans)%? Ann Arbor
%praﬁzSOOiﬁaﬁiﬁn B ’a%éa}l’t | %8 \—{i,é}.-'\ngé‘ﬁ%]j_gi:@_@’



e
AN

2 e

CHAREEE > AR ATAE UG PR AL S A Ry

W
ey

AEL RE 27T BEERIE A R FRERTS®E L > T 28kig * DSRC @%.] EE
Bfod 2WIEL RARGF B RP R F*é‘ﬁﬁﬁxllﬁmﬂﬁ%ﬁ’

FOPERICFRE 1 E I RA3REH O wRTHERAL PG R
U a2 - AE R > g 1) 100 B RO R .'u@»:sfa,.m»;@
CEREN I

FEBE A H 2 HATR A 0 ¢ 452§ & ¥ (Vehicle Awareness Device
VAD) ~ 1 %% > % ¥ (Aftermarket Safety Device > ASD)2 F L8~ i« si(Data
Acqulsltlon System > DAS) » & &Z gLip|H < X e pliE + BiF ﬁiﬂ 8 ?ﬁ A2 fmik el
A R A RENE S AU BRI E BRSNS V2 R

* o

2014 & 2R V2V @ g B e % @]@ﬁl%‘“? 2014 # 2% 3p %
# §p » V2V Mandate = ;2 > B PF#-ag 41905 37 30 o) A B 4w 2 V2V i
EH 032014 & 8% 18 p - #H I Advance notice of proposed rulemaking
(ANPRM);2 4] 2 3g 2 > L *>+ 2016 & 12 * 13 p 4 # NPRM (Notice of proposed
i 4v) 0 3V feds DSRC =2 A2A o #5400 3] 8 s

V2V ek & & ks IR e n @it A X 18 B g R -

rulemaking; ;= 4] T

B 2015 & Az #-Fxds - @ 8 e Cooperative ITS (C-ITS)&E % 3% » 2 H ¥
S BT HA]  Ra R K s r 02014 20 14 p 0 B R 2 ETSI
BCENz R=>%- FFEROCITS 842 > £ 322015 #2222 % F F-C-ITS
TS = P ERAI T 3 2014 & 4 7 frde o Bt B AT E R o d R
R~ 3 ﬁﬁﬁ, ~ A& ¥ % & e Amsterdam Group »* 2015 & Az fxds — @ 8 s
EE % FRAFE ® CITS B - 2015 E 4/ jf ~ 16 B ~ B ¥ s -2
Pﬁ*?&%@?lﬂ%i (7 C-ITS e o B v ATER For 4ode B ~ ¥ B S B~ T4k
FleE BARPM G P TEFRESE 0 2 R RFLEREL M
1‘%——%%% °

o

£ B 7 5 V2V Mandate * j& {4 @ pad 37— Hens B ERI(4-R 2.12) £ R
FERA 2017 £ 2SR FREEFBEE > T 52020 & % ¥ 2 F DR
YO BRERMAARAARERE  RATRE PR BEL RS .
A RIrsr EAE A V2V BT R T 0 F TR N B kAR B2 i 2

33



_ Phasel
. PRE-DEPLOTMENT DEVELOP AND DEMLOY OPERATE AND EVALUATE
Progrem Activiey 14 PHASE L m PHASE 2 zm.’ PHASE ) 2

e

Share Conde, Concepts P Pastotype AP (gt
»

B A CV Protstupe Apptuamons Ready
M ot Oyt

SN g gt st

USDOT Connected Vehicle Pilot Deployment Program Roadmap
Source: USDOT Connected Vehicle Pilot Deployment Workshop 2014

7 4% &k R http:/www.2cm.com.tw/technologyshow_content.asp?sn=1503180017 (2014)
B 2.1.2 £ K& @?J 2% Connected Vehicle Pilot Deployment 3+ % % & & B

AR V212 V2V B e R B 2 R E R T AL
Lgc

FEITS UL 2o M B 25K P> 5" Mg it F s
B A2 R 0 V2V i * 8 ¢ 3545 F R -© B2 & (Cooperative glare reduction) ~ & v
#i 4 ¥ 57 (Intersection collision warning) ~ %t &/ 1% 3% & R ¥ 57 (Signal/Sign
violation warning) ~ & % j i< 45 :%¥ 57 (Wrong way driving warning) ~ #i.4% 37 2] &
J&(Pre-crash sensing) ~ + e 5814 @ g % 4 (Cooperative flexible lane change) ~ + ¢
= > g4 ¥ 71 (Cooperative forward collision warning) ~ /& * B £ il sr(Hazardous
location notification) ~ # §&#x[§ & 57 (Car breakdown warning) ~ = > B 3 & &
77 (Traffic jam ahead warning) ~ % #% & ¥ 77 (Slow vehicle warning) ~ i B %5 1 ¥
77 (Road works warning) ~ 3 # #it 4% ¥ 7 (Post crash warning) ~ % %*:# & ¥ 71 (Curve

speed warning) % 33 %t * j& 4 ¥ 5% (Vulnerable road user warning) % -

10



7 213 % p ITS 2@ % > V2V & V21 4p B Jis *

JE R 4 A JE R P
i 5 % 20 BZ 5k A Emie@mmApR > BELH B BHinik i R E(d G
(Cooperative glare reduction) ARIIBEBMAR) °
B Bom L rANREERE A CEmA TN
(Intersection collisi:)n warning) BRME - 0L/ ERERE TR RRBESARL
) TR REA B R F -
SEAS/AR SR BoR A8 B B 4ok~ B RIS B BT
(Signal/Sign violation warning) B L EAT B EE R -
(TR W R 9T Rk 354G SRR Y L B dn L AT 1R 693848 T HE
(Wrong way driving warning) YEBRRZD -
£ 4% ) B B AR R P R A RIS TRBEAEARRT
(Pre-crash sensing) W F, 09 54 e 4T R .
1 [5) SR 3 5 3k A X do - K RER E4m) 005 T R A
(Cooperative flexible lane change) | % /8 $ili - & LA 8K A &8P o 0552 69 4 3848 -
1 ) AT 7wt 4% % ow BERSETHE AR HiLW -
(Cooperative forward collision
warning)
J& R 36§53 %o B TR K AT AR RE R S () ko 35 @R
(Hazardous location notification) HRF W) e
dm i BoR EAHEKEEHP O EBA Y A KB R
(Car breakdown warning) Fdmey T SR > REA T EBFE NS ITE -
W R R B R RS S SO RS e
(Traffic jam ahead warning)
iR (EES YT EY £ T E-aF 1. 5 4 F R E
(Slow vehicle warning) Bf 7 L dm e
WML B i ko B Bk & A 3T BE SR OE AT EE M T BB AR
(Road works warming) il FTEE -
A pd¥ B WA e d e ot SRR s R
(Post crash warning) o dm i B o AR A REE TR -
WA B B e T A Ry 2 Mk A F
{Buripsadwuaning bW ERNATHEOE2R AR e REE
Bk AT R BN -
B WA i AT PRI KA Y FABA(H 4 - )
{ Vulnerable road user warning)

PR RIR A R AE g L S B 6 OSSR R L HORURIGE (2015)

BREITS R »af * 2 Pt 283 222~ ROl fEEfriE i
|

dgmi 4l o B9 V2L 2 V2V ApB Bt & 45

%% % B 1% i B 22 & (Green light

optimal speed advisory) ~ % il F 3 friE 3k {7 ® B & (Traffic information and

recommended itinerary) ~ 3 f* £ 4t # 4(Enhanced route guidance) ~ 5L25 P 41 if

i (Traffic light optimization) ~ *341]i& » # 5% (Limited access warning) ~ & 35 7%

(In-vehicle signage) ~ 1= F & i 584 fiz ¥ (Cooperative flexiblelane allocation) ~ i

Jeltde 4 @E ki 7 (Adaptive powertrain management) o
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# 214 B ITS =i s V2V &2 V21 4p M & *

JE R 4 4% &R Wi
orit R Ak i AR IK T REE P T — A4 Rl E - 8 2R Kb
(Green light optimal speed advisory) | 47 R & % 64 foik o
X il T MAv IR AT R R BbEWmEMA LSRR AN EGHERRR  E45

(Traffic information and BB HEHRBELE - A KERETIRIESE
recommended itinerary) b AR A B IR 0 8 R R BT o
AL EY B8 T A LA AR IR 6 S AR B A 1E 0 AR
(Enhanced route guidance) b P AF e 3842 %5 -
$eikeF 441t AR AR B 6 48 SR AIE38 O &) WIS AR s ek
(Traffic light optimization) SA FEAR P 4 A58 0 A B R o

SHH3R - R A B e ¥ — A B IR R IR ATRE] o
BN B R R IR IR G A RSB 3R A7 ITS 35-0) 85 )36 -
H R AR > AR -

PR e A\ BT

(Limited access warning)

L AR S RAES A B E Ly i RA TN > LIEHHREIER
(In-vehicle signage) L T -
#hE) il WA R AN Rdn(ho ¢ R FEEE I #8) 0 45 9T SR M 6

(Cooperative flexible lane allocation) | % A $i¥ » & 43 8] K A K30 5 58 6 & A AR -

IS I0E W il Jo » & Jo T Bk AT O 195 45 (Tl o ¢
WL N8 R R W~ da)Au T AE6Y ) KB 38 R INA (Flde ¢ AT K

(Adaptive powertrain management) | A #¥4& £ % (queue) & 57 )» B s 8 B H T sA A B Ll 7

R B2k F I A GREFA] R~ Aoif) -

PR KR LA BT E AT Rk B & e WS R T R ORRGE (2015)

BB OITS 4r EJRIZP s B * J‘ﬂf' I ¥ A4 kslie s 2P g2 V2V 2
V2L s * 4p B F § % 3 T 313 “v(Point of interest notification) ~ A & » 33 41/i%
L L (Automatlc access control / parking management) ~ ;T & 42 {F/% %L:}F, v

# 3% (Car rental / sharing assignment/reporting) ~ % =+ 1< % (Electronic toll collect) °

Z 2.1.5 % ITS 4v @ PR3 V2V &2 V21 4p B J *

JE R 4 A6 &R Wi
& 3K 7 3l 4o B8 A Bl A R fLIBAE TR
(Point of interest notification)
ERIE N E I L i B $ 4 T A RF) @K o
A 5/ 3 R 45 /@ AR BWEARLAFFRCHBITH RS R P O
(Car rental / sharing assignment/reporting) | i $ 45 644 #] -
Ttk Pm BT R AN ASB R FBTFIRAT
(Electronic toll collect) 28 #Hit -

TR L AR AR LD RS R BT A HCRGRIE (2015)

2006~2010 & g+ 4 # CVIS (Cooperative Vehicle-Infrastructure Systems)z*
mﬁ*stwt’ PlRRSATEEI R G OFR R 2 RFE O FEMF S
4’* \%E A} \:‘ f ‘,'\_‘\ ﬁi\n 4‘%,"'7_‘;&);' J"K ;F_a;_ EE ,-&r'g]213hl-r—r o
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Central System

'

)

|

J

'

|

HOST |
SERVICES |
|

1

1

1

[

|

!

[

CALM
NETWORK

;r L%k JB o http://www.transport-research.info/project/cooperative-vehicle-infrastructure-systems
(2012)

B 2.13CVIS#Ep %

CVISz-F »tid a4 * DSRCS59GH #g B i * $ w78 B & 3= Cooperative
Urban Applications ~ Cooperative Inter-urban Applications 2 Cooperative Freight
and Fleet Applications » ¥ # 8 =337 ~ %2 pFrd g 2R % ?f% B imiTHR T
HPRFE o

# 21.6CVIS#+ 34 %2+ 2 # it

i 7 oa
® T REiED R M RS R R T ok
Cooperative Urban L _
L ® “‘f»f'ﬁirﬁ ORI R TR R ER(L
Applications o ] .
B iR e 0B E Ak
Cooperative Inter - O® EIEELITE G g KRR~ P ¥ wrong-way#k T
urban Applications FEREHTERBEROEL P
Cooperative Freight | @ i# @ = 3% 2255 7
and Fleet ® iEEm fEE o E G LR
Applications ® tihbe 5. qtrrq T PRI
TR L AR AER L d B S R B R AW R (2015)

Drive C2X % %32 & 182 F H# w~ L 7dh42p 2011 £ 1 * ~2014 & 6 *
(br@) 214 B 215 7))L A AFB T EFE O R HEEe T2 By ?
ﬂ%ﬁ‘ﬁiﬁ@ﬁiﬁﬁi pRFEFEC A E s A FEPT P
W2 ARFRER LI Y RAL N R AR ok R e
e

B
2y
hic:
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M19
DRIVE C2X vehicle integration and M33
interoperability checks completed Testsite operations
M21 completed
FOT system validated mM42
M24 Data analysis completed,
Pilot tests completed results documented
M26 M42
Technical performance of Detailed roadmep for deployment of
DRIVE C2X system verified cooperative systems available
Q1 o Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2
2011 2012 2013 2014

7 4L kR ¢ https://project.inria.fr/scoref/files/2012/05/DRIVE-C2X1.pdf  (2012)

@] 2.1.4 Drive C2X 34 {7 ¥§ 4%

PReVENT, EASIS, NoWw,
GeoNet, iTETRIS etc.
» Harmonised architecture FESTA FOT-Net
* FOT methodology = FOT Network
= Research questions = Methodology improvement
SafeSpot r’
« Safety use case l
DRIVE C2X is European-wide
» large scale testing
ca2c.cc ‘ PRE-DRIVE C2X = impact assessment
= Scenarios & use = C2X use cases = interoperability of systems
cases for vehicular f—>| = Function _| = deployment preparation
communication implementation a
= Basic services = C2X OBU & RSU European test sites
» Test management = Helmond, NL
T " = Hessen, D = Tampere, FI
.| = Versailles, F = Goteborg, S
COMeSafety | = Brennero, IT = Galicia, E
= |TS architecture
4’ euroFOT, TeleFOT
ETSITCITS = FOT experience
= Common European Standard < = Data analysis
for ITS = Data collection experience

TR KR ¢ https:/project.inria. fi/scoref/files/2012/05/DRIVE-C2X1.pdf (2012)

B 2.1.5 Drive C2X #pBE 2+ &

Drive C2X B & % ¢ 458 45 ~ B RH < 2 747 < 38 > 4oR 2.1.6 7
5T o iﬁi% %";\1 fie i & 3F IEEE 802.11p‘UMTS % GeoNetworking =& 73k #
BRE A PELREASENIET E s R RIS G % %;Y&i;,fpgm ER

%’ﬁ“%“ MEEF AL BB RS
'I ;ﬁgvmaﬁ,}_a%ﬁ lﬁﬁmo—r#i
FrL7 2 A AIER 4oB 2.1.7 27T e
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Traffic Signs Adaptive Cruise Control  VehcledtoVehich Safety Systems

TR kR ¢ http//www.drive-c2x.eu/technology (2012)
B 2.1.6 Drive C2X % e & %

est Site Sweden
Gothenburg
2 Coop TS Finland
Tampere

@ Helmond, Netherlands

functional test sites
@ Brennero, Italy
* @ Frankfurt, Germany
® Gothenburg, Sweden
® Tampere, Finland

- ; « © vigo, Spain
. oo & @ Yvelines, France

Tk kR : https:/project.inria.fi/scoref/files/2012/05/DRIVE-C2X1.pdf (2012)
@) 2.1.7 Drive C2X & B R

Drive C2X & * 5 0 5 BB A &7 ~ FRyfes ~ Ll inBeed ~ 2l #
A R TR E Y (e 217) 0 B3t 758 L E R K 2 262 4 d S0
Hi R F R L fe AT F 180 F 2 2~ & 3 i ¥ 4238 400GB 2 367,500

fﬁif, o

15



% 2.1.7 Drive C2X ¢ P|3E P 4

%4-“ g{»& N g":ﬁ eqev/;;:}'i = ,ﬁj ,
ks E 7 BEFE - IRy E
, B2 4 3 AT B gL T
(Approaching N
Emergency Vehicle - ‘ , o
: Ak D Pk PR IR D D
Warning, AEVW) ;
oo F A PR MACE D ¥ F

o EREE
(Traffic Jam Ahead
Warning, TJAW)

42 REF SLF. 21 E S
PERPE WL AL L DF

<4y

i

DHBRAPE S F
S RLT A

B BT #% f2(In-
Vehicle Signage,
IVS)

i C21 i A EB ¥ 5 ch2 il
Baom A o 3R T AT TR
b LI fe
RIFETRA G E s g e
3ERD B

gL rs 1 Eon

=)

(Road Works
Warning, RWW)

W R BT TR B
%Eﬁﬁ

BirUERT ol EHFRL
M 1 B R g 4 F oo

2

f vﬁ% %L-
(Obstacle Warning,
OwW)

Pohy B fm ¥ 2 (Car
Breakdown

Warning, CBW)

* F ¢ ¥ (Weather
Warning, WW)

NRTAGFEED BE
FREFRE G LA
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iRl % 7 N

® LEBERWIMLH T

%

BB gaER

. 'ﬁj iﬁiﬁ /F] %;up:uﬁ’{ T l'!% :-F- “’ JA

(Green Light
® Fom ﬁzm‘ T4}

Optimal Speed

'7JA,E|JZ:IL§EIL_§ f’—piq

Advisory, ‘ ' ;
® GFEEMT LI B
GLOSA)
il SR e
Tt L AR AER L d B S R B R AW R (2015)
93 0%t plH A7 F 2 P DriveC2X s sipied @ * LB £ 7

R 5] 42% 0 B P kD Eon 2 ow S R ERRAR v ;.J&

B oo IVS(E P BT D) Lid BV R0 23% = F 8 13%E 5 0 WW(= §

P‘%‘ ) TR P 6% S F ] ot 5% i &5 IVS 2 Ui & GLOSA(#
%8 2R PR EEF P

2.4 W

2002 & % F:E % (USDOT) i B IVI -4 » Z33 3R 22
VSCC: = B # 354 3 BMW ~ Da1mlerChrysler » GM -~ VolksWagen ~ #* % Nissan
ke w22t 2 TOYOTA His? & > 2 3505 1 2044 (WAVE/DSRC 4 #
EEHGFE X 22 o F Y I ki G BRFR TS 2 EFEL
AE RGPk X B Ba3K 2% o2 IEEE802.11P 3 2 B H g e b B dmikad
TREETIFEZ TR AEY D R AR R ARG AT EFTES
%V%C@ﬁ#ﬁ1%$éﬁ&£ﬁ%ﬂﬁ’>:DﬂC%%yﬁﬁ&£w
BB PATE PR FEIR DSRC H AT ot 0B R DATE S RIREE e
B 2.1.8 #7771 o

WAVE Radio Module

RSU
configuration

EPAC300 M30
Traffic Signal Controlier

USB to CAN
adapter

OBU vehicle

7L % Intelligent Vehicle Initiative (2002)
B 2.1.8 Intelligent Vehicle Initiative )3 % #
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2012 # 8 " F]2014 # 2% » F BT #Qf*g(MichiganPlans)%? Ann Arbor
¥ RET 2,800 582 dRF R B854 4;5“3,\@@%1&1;@&,
B BEER NS kM ATR 5:@{% PR AL SRy
ko B 27 BERIE A R EFYR TS E L (B 2.19) & 2 * DSRC @
BEL R e 2 R EAEL -

3 <
& 2 <
= Y
b (/ A\S g
AN 7
: "‘8// ¢
‘s \ 8/9/\‘}/& Jum | B3
>4
l 2 x
g8 e
v i (D8 >
lﬂl B e |
3 3 Geddo,
d N

r % s & ?
) Phue

Y| { N
 Instrumented \smnm ‘l%@

N
O Curve Spced Warnmg %"'
® lnstrumon!od Freoway \ /91";3; 3 ;

F L Xk University of Michigan Transportation Research Institute (2013)
F2.19 %5 1935 2w d il W
v& ?€ﬁ“§&ﬁ%%£1+ﬁﬁ“ﬁ%ﬁ’%?%W;*%ﬁ%

L& 203833k w2 wad 0% TR AP - &
s;g'a»;ﬂ G100 R R R E Y (o] 2.1.10) 0 1 E SRR G AD 4
CATHIE

7 4% kR University of Michigan Transportation Research Institute (2013)
Bl 2.1.10 % & 1“7“"‘%3%» BF R
5% 93 2 HFRHE 0 £ 45 VAD - ASD 2 DAS - ¥ 27k ip|H A £
BX

S

i

{_@,

QEREE FEREER TS S IR L . S ARt
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22 L BER AR V2L -

2015 & % & $33*- % (Michigan Plans) T i~ # 4% » 30,000 §mE V2I # it
B e B 4T Ann Arbor 3 % % FRL > TOH 3R V21 BT P RI(F 2.1.8) o &
e 2020 4 PF V2V & kK 341~350 % A/B 52058 # 3K wA AT 209~227
3 A/BRER -
% 2.1.8 ®a I H I R R A

r %

ol

Y
|5 | |
L 5

W
=3 el ol

[

ST NS

=
|~ lTr‘
| o

A ol I
g

W [o
&

"
g
e
bl
=
=
AR

{

b
=

R | @y | e
B

& |
8 (R ey

—_
44

|
e
g

o e o o o o o o
& |3 |k

- |

\m@
= |

R

TR &R ARTER T B 8 A8 HOEURIEE (2015)

(i
s
o
L.
IR
2
W

2014 # 8 * NHTSA ¢ # B @7 [ 4|2 48 V2V il iR #2215 » 2 F

i ﬁgls % 7 2 # Connected Vehicle Pilot Deployment (CVPD):* % » #7 %ﬁ e
F g s Ok B 0 2015 e bV FOE T L R A R
FEASBEE T ERE  F 2R

(1) 2% » NHTSA ¥4 5 2 8 f4p e ? 25 3¢ F 40 4o
w&i\%ﬁﬁ%‘Whﬁy\gwﬁéi

Q) &r»FREEHE > NG ARAZES IR

() HEE R BB P B H A BT AL R T 82 AR o

(@uiﬁﬁﬁmﬁbﬁﬁdﬁ RRAE o RS A E

Pt E 2015 & BAeA A PREGET 0 b E e R E 5 E { L R
G F I 2% E EER I EE L B D g o B 2110 5] 0 &
3% V2I Safety ~ V2V Safety ~ Road Weather ~ Environment ~ Agency Data ~ Mobility
SmartRoadside & + s e * KfRAZ F L F g B ETR KL 74
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o H Traffic Monoring

CONNECTED VEHICLE APPLICATION

@ Mobie Accessibie Pedstrian Signal (PED-51G)

S Inteiligent Traffic Signal System (1-51G)
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ramps, environmental conditions optimization of overall traffic flow predictable driving experience
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Mobility-optimized state-of-the-art radio

TR K B http://www.wpgholdings.com/news/detail/zhtw/product/17859
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CONNECTED CAR

€ BROADCOM

AUTOMOTIVE APPLICATIONS
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Save the Spectrum for Auto Safety
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FR IR BMW RREIRY <> BT =8 ARG - 2w
SRFEY BT RRER? w0 d BIRA R AR ERK RS BRI E o i
B #7042 JR % (Breakdown Call) @ & 2 30 & jmec [ e @ ;ﬁ d iDrive % 5L i B4R
ZIRP & (TMS 3248 32 & R BRACHEIRIE » BT MAci B ~ RE55 -~ 2
ﬁiﬁ&‘$ﬁ~@ﬁ#u¢5ﬁ%gk%W@¢@ BACEZIRY & o 3 B0 if
BE & 5 PRi%(Automatic Service Call) @ & 3 fpid prv iy 2 p {2 & 5 BMW
JRAR R e ® X TP FRA P2 w B fpFakr @ L 3p T2 BMW FRG%Ry
d BISPRAAER A d D 2 > D FR e T o TR L (Real
Time Traffic Information) : & 1 ¥ {3454 BMW R gL s et e~ ~§ »
AR R A RERA R RRERKGRL 0§ o E Rl BT
A2 3 3 PRF3(Concierge Service) : i i iDrive & 3122 BMW R fe £ PR P i iE (7
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HE BESELR AL R RRIETH O EREEIRY @ § BE 2@ is
gLy ot BiE T B chBMW RO B4k s o

—

-

i 25 28 5, 7 ERIDEILER

7R % B http://www.bmw.com.tw/zh/topics/fascination-bmw/connected-drive/connected.html

) 2.1.24 BMW ConnectedDrive 3 55 ¥ % & * JRix

Volkswagen P| & 3t Customer-Link £2 App-Connect 2 B % £ 27/ * >
Customer-Link * it F £ & % q d HTC #74|#7#7 % 7 Customer-Link Bridge
el BT 425N 0 ¥ e Volkswagen 12 38 T AL B PRI 5 Sirie S 5 d 3
P AR ETEOEI Ry SR AT AR SIEFEE PR R - REZ
T ARLAEE > LhEd S PR AN BT IR E DA PFH AR
Flp o R AR FRFARAE Z AT TR DET > SHRED D
=B ARITENPRARRL T A T K& BT PEIR AR 5 @ App-Connect Jis % B 4 A E
+ #8335 | App-Connect > | % 5% A23% > dog 2o B~ L3 > S0 ¢ BT
R

F_&

]

)

F_&

Volkswagen Customer-Link
BFEE HIEE

- D

Customer-LinkfEH

7R KB http://www.volkswagen.com.tw/zh/Volkswagen Experience/App-Connect.html
Bl 2.1.25 Volkswagen Customer-Link ¥ App-Connect £]#7 /& *

App-ConnectfEFH

3GPP fffF g f 2015 £ 4= 4>t V2X-LTE 3 »RAL > %0 27 L4028
Wiae g B o AR B 3F S RALY AR V2X-LTE &0 e it it
P PREEG AR T L V2X-LTERSHEE 264 % o

33



¢RI F B A 1 V2X-LTE & i7eng Bipin o 4 ¢ WX (%
foft 13N W) S W EE S » e V2X-LTE .0 % d 5 V2V =32 &
PR R B FIER o BREE AT P W P R R B R adad o P B
LIRS & A~ e DSRCHEE » #9702 @ B4 & > V2X-LTE P # e §) V21~
V2N (Vehicle-to-Network) 2% £_4% % (Infotainment) > w ¥ WX [P w0 ¢ 2 % 6 B
FEAZfFERLRRTHFF 307 & DSRCERIXE b FRFE 23
Peni & F 4t d Riem4ph DSRC BIEL SR o ¥ ¢b > B¢ R = gt
LTE-PC5 & % (& &zl pF 2 4 P 48) e B 2 > A & ¥ 57 Qualcomm ~
Intel ~ ~ & & 1% p w2 H|HE_ 2018 ¢ 4 LTE-PCS & & > P WA H- I &
378 B Dy o 2 4eiE ¢ B4 B V2X-LTE % B

3GPP Core Network
(@
V2X Application
3GPP RAN - Server

=8—r x message over LTE-PC5 &l

2 -
[*'J - _,M; 3GPP Core
w =8 » Network

“In coverage”
- 3
=r e

‘ .
- ~ 4 .\ia’ 74
i‘ ~_.,i,"£',:‘l-', “Out of coverage”
(a) V2X communication over LTE-PC5 (b) V2X communication over LTE-Uu

FfL KR ¢ http://auto.sohu.com/20161104/n472278632.html (2016)
B 2.1.26 Rel-14 LTE V2X i 21 = ;2 7_%&

Qualcomm #§ #&4% » LTE-PC5 # it/ % &2 5G #7& 51 7 (New Radio, NR) &
;%jjj AFV gt o 4o p B E R o Qualcomm P W E 5 2020 £ 2IRKE-€ 5

RFMrp B HRSAE Level 5)» B F M2 f # KR ML B H AL B
(High Positioning Map, HPM) ek & 8 H ¢ — B 2L § € & 3k 48 > 5 o >
Qualcomm §? TomTom » * F & (T F M R = BB H > 104 2 p & F R i
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Part of Release 14 of the global 3GPP standard

Target C-V2X specification completion end of 2016
) : s 1 :
Advepsd Builds upon existing LTE connectivity platform for automotive

l e LTE already delivering key services today, e.g. telematics, eCall, connected infotainment
,m\ Enhances LTE Direct for V2X direct communications
{ ) Improvements over 802.11p - up to a few additional seconds of alert latency and 2x range“
g % -
= —

Leverages existing LTE networks for V2X network communications

w Using LTE Broadcast optimized for V2X to offer additional applications/services

Rich roadmap towards 5G with strong ecosystem support

avolution to address expanding capabilities/use cases

Technology

7L % e https:/www.slideshare.net/qualcommwirelessevolution/powerpoint-messaging-cellular-

v2x (2016)
Bl 2.1.27 Qualcomm V2X-LTE % & 58 p

PC5 interface
e.g. location, speed

Direct communications

Building upon LTE Direct device-to-device design with
enhancements for high speeds / high Doppler, high
density, improved synchronization and low latency

* Proximal direct communications (100s of meters)
* Operates both in- and out-of-coverage

* Latency-sensitive use cases, e.g. V2V safety
TR KR ¢ https://www.qualcomm.com/invention/research/projects/auto (2016)

%] 2.1.28 Qualcomm LTE-PCH it & 58 p

#457 # % V2X-LTE émffé AR LSHPGREY 0D R 2 ELER

AT
#FLOEE > ST HRFTR LR A @7%;.5& I3t > 7 i 31 700Mbps il i F i
R 4o @Llﬂ ﬁi*](raw image transmlssmn) L ﬁ%&&%’aﬁi 200 2 % oo B AREL
A3 i 90Mbps il fijig I8 7 K FEAL(S00 2 2 )Rl o 2 o
B A RHKe I E 5 DSRCHE M acend 20> 27 RE T - % 4 354

2 4 LTE-V2X/5G-V2X i 2034 it e &0 g B & 3 il L5 35 end 5

1
=17y

& JE & G 43 4p 3 i3 DSRC A % o #-¢ &2 LTE-Uu “incorporate” » eV2X
(enhanced V2X)# 12 3 52 DSRC i 4 o

ARET
i
gt

3.Fp
(D2 RATE 2@ By 5 bo? B 6 ™ W3S 4004 22 A 9 WORRIE# (2015 #)
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P EAR1TANE RS T RS > U R ARE TG

B i R R R B R X% 59GHZ % % ‘2iEid 31 (DSRC)

PP AT Sl AL SRR A RE 4B PR e

RUPRREE > LR ER D bl B S BRELRTT L RF

’”"5@/?1 AR Y FLRIRFEERTFES AT A fh o TR
W E 20 B2 %A

«&Eﬁﬁﬁiﬁéﬁ“’%@%ﬁ%ﬁiﬁi%ﬁ’?ﬁéﬂgﬁﬁ
Wb F R REL BT IR 2 SEF REREE BET AR

BAELE FETEARNA ARG I RELE B ZBLEAE > T E
LIRS m%,é:rj,: CHE MR ARIESRG R EFE PRI REEPRE

pas

® LEEARABIFELES L ADRELRY Hon E 2 gonE i
EHE La#ﬁ%&?——lﬁ\ A /HE TS N FAEA L kAR R R G EA LT .

® 7 WebGIS # i/ & » i EF P # (Road Site Unit, RSU) & & #-
BRI R I EBE AT (P REEE B e R T %&%iﬁl
FAA AT S RERERG LY 2 HEBERTR D EL R
FLEQARBFR > BB REFLTRAHL - ¢ g RERAF
REM o Bk Eas g .

® 5 iR p iZ 4 DSRC Multihop % 3 Bt > 7 8 3 5 5 RSU B RI3K &
HERFEPNRPRSU G, PR Ld S T2 @ w s3T5 iz
TR o Foocs poid s f PRIV R e f1% RSU 4 483 F 2R JR
(BN B2 RIE P o e-GNSS JRiE) > Bf4 A Ll TRk FEp
OBU it {7 € =it » Sipl S S 3t 2 o R 5 B F e - 1" RSU
TREEFE LG IR ET £ ;ﬁ\d DSRC Multihop % & i35~ % T

AFELEnpER - RE BT E ) S REIE RS TS F R
FEf% 2 F??%ﬁﬁéﬂDﬂC%J W o rUplGERRE B DSRC i
WAL B R TAAKRGE N X 2L BRI Y R o

® U EFHEFHBRIE BT AFET D VL PR T FERFA
DETH - ETREST RS ISMES - AF T HFTRFE
BRRFR P FRCOPAR S FAPRET - PI gRETE - Vg
DSRC i 3rcay A 47 ~ 02 B3 ) T e 2e 47 - V21 i TR
B2EE 2V U IRIAE % 2 RRER

1
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Autonomous-Capable Vehicle Sales by Region, World Markets: 2015-2035

millions
100
B North America
20 = Western Europe
g0 . MEastern Europe I
® Asia Pacific
70 —  Latin America i
= Middle East & Africa
&0 = £
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40
a0 1
20
10 | :
: f—— == .
2045 2020 2025 2030 2035

7 %k Navigant Research (2017)
B 221 pdERTE ZTREETER
M 2

P pd R AT NIARFE Y NERSS A E R TR
X5 REF RSN A AFE TR VR EB LM AT - TR
Navigant Research 2017 # 3 | 3 4L &g o1 (4- @] 2.1.)> p & B %7 & 3 341 2025
E P R 0 82025 1 2030 # 0 23k p B K BT B B E 8500 B S R 4
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ZAPMATELX 2 A S AR P 2010 EAEFH O p BB R K R BES B
FiRde ™
1.p

Nissan 2013 #4240 2 " BigcfrL (F> EFp bR D450 & 5 LCS
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2.5x
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% 2.2.1 SAE international 4+t p # % % ,

ERCTE A -
DDT
- N Sustained
Name Narrative definition et A DDT oDD
longitudinal OEDR 2lback
T vehicle motion
@ control
Driver performs part or all of the DDT
0 No Drivi_ng The performance by the driver of the entire DDT, even Driver Driver Driver nfa
Automation when enhanced by active safety systems.
The sustained and ODD-specific execution by a
Driver driving automation system of either the /ateral or the Dii d . i e
1 Assistance |longitudinal vehicle motion control subtask of the DDT g\/e; an Driver Driver Limited
(but not both simultaneously) with the expectation that St
the driver performs the remainder of the DDT.
i The sustained and ODD-specific execution by a driving
Partial automation system of both the lateral and longitudinal ) ) o
2 Driving vehicle motion control subtasks of the DDT with the System Driver Driver Limited
Automation expectation that the driver completes the OEDR
subtask and supervises the driving automation system.
ADS (“System”) performs the entire DDT (while engaged)
Fallback-
The sustained and ODD-specific performance by an ready user .
Conditional | ADS of the entire DDT with the expectation that the System System | (becomes Limited
3 Driving DDT fallback-ready user is receptive to ADS-issued the driver
Automation | requests to intervene, as well as to DDT performance- during
relevant system failures in other vehicle systems, and fallback)
will respond appropriately.
High The sustained and ODD-specific performance by an
2 ADS of the entire DDT and DDT fallback without any o
4 Driving i i System System System Limited
Automation expectation that a u.?z;evrv‘il;:eespond to a request to
Full The sustained and unconditional (i.e., not ODD-
b specific) performance by an ADS of the entire DDT o
R Au[t)gr\rlll:t?on and DDT fallback without any expectation that a user Sitem Systen System | unlimited
will respond to a request to intervene.
F#L %R ¢ SAE J3016 (2014)
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Automation Level Established 2017 | 2018 | 2019 | 2020 | 2022 | 2024 | 2026 | 2028 | 2030

Autonomous Private
Vehicles on public
roads

| J

Level 5:
Full Automation

Automated Valet Highway autopllot
Level 4: Parking including Highway Convoy

High Automation

Parking Garage Urban and

Pilot Suburban Pilot

[ ] 1

Level 3:

o Traffic Jam Highway
Conditional Chauffeur Chauffeur
Automation l I I

Level 2:
Partial Automation Traffic Jam Assist
Parking Assist
Adaptive Cruise
Control
. Stop &Go
) Le"el']-' Lane Keeping
Driver Assistance Assist
Parking assist
Lane Change
Assist
Level 0: Lane Departure
Driver Assistance & Warning
ADAS beyond human Forward Collission
capability to act Waming
ABS, ESC
| Emergency Brake

Passenger Cars: M1 category
F# %R : ERTRAC (2016)
B 2.2.3 ADS Bt B R3]

RipwmHamp B ERIFTT RS ‘e 3% Buropean Road Transport Research
Advisory Council (ERTRAC)4* %t p &+ & 3¢ & chftjirsd B 31> B 2.2.3 > 2 &
E$ﬂLﬂﬁ?Amﬁﬁﬁ’m&ﬂLﬁ%%éﬁgéﬁ%ﬁ%ﬁﬁ%
pPRERS XA BER B 2237 @aop bR AEZEA L ADAS
2o boens g 4RI ADAS i st o

T R

1. ADAS [k 3ui¢ B AR %

BREERGAFRPIRT  PREIFLIAFLpFERRIE - H YT
FABEIFAY LR BERDOFTIRGIEEF RL 2D ADAS MR 5
FT#EIF&?& PERASF AP AT ERDI L2 29 > ADAS 1 P BRFH
BBEFER PRI LT AP ALLIFR A K ADAS B HRE E K g
Lux Research 4 47 2015 & >3k ADAS # 3% 5 5 5 10% > 422 2 2020 & #-
*@ﬁﬂiSWMHM&&Mwﬁ%MQMSﬁﬁ%MQE%ﬁ2m53ﬁ&%0
B2 2&312025&198 mE > £ L 5 8.9% ; Visiongain BIFEH A X
5# ADAS & 3 g B Wik &R 4 > 1 2025 # i‘ﬂi ADAS # 32 @ #-:F 723
BE Ao
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1945 Frost&Sullivan #75 » B"% + 1 B en kAL B4R P » © Bk~ &
45 ADAS i Si(4cB] 2.2.4)c @ & ADAS Bl R R Berdl 8+ > 0 T OUF R G
é%ﬁﬁﬁjﬂ,aﬁ@%gfﬁauﬁwﬂﬁxﬁ,NUﬁszﬁ@E@
5230 %~ 0 FEFHF1 2019 46 8 8T 3 180 B 0 2012~2019 £ 4F £
EXA-3%; ¥ ¢ BSDRRA 22012 # 47 S fics 34 § 2 0 T3 42019 # ik
FI1202 F 2> #4F L2 L F B2 67% ApdFRE > hnd > LR K@
o odm wdl G H R It 02012 08 S 120 B 0 FERF] 2019 £ TR T
65 Fc 0 2012~2019 & T 5 dp R iE 8% T AEIE A KM€ L 2 00 MpED o

v v v v v
Bosch v v v v v v
‘Continental v v v v v v
Delphi v v v v v v
DENSQ ¥ v
Hella v v v v v
TRW e v v ¥
Valeo v v v v
L Kk ¢ Frost&Sullivan (2016)
B 2.2.4 B E 7 % B ADAS 7
1,600 140
o sm = o | PP o $110 120
1,202
: ‘\‘1‘\521 Sisrsl;” o5 sm M su0 [ 20 4 10 4 $90 00 K
® s| [& 100 &
s 00 E 80 3
£ 0 B0l | g 800 ®
? : : 600 ® :
: 400 100 : 8 430 w0 %
= L us 2B *
20 1% 155 L
0 | x5 a7 I 2 00 1 5 2 . I 2
o om m W o 0 == -0
W2 15 26 2015 M6 Wy @ 68 2012 2013 2014 2015 2016 2017 2018 2019

F 4L %R © Frost&Sullivan (2016)
B 2.2.5 % ACC(2)2 BSD(+% )z 4 & &2 H i 485 2 47
peh o 2 RSB Mid B pE® A { #- ADAS AL 5 £ ZEEA (40 B] 2.2.6) 0 & ¥
EARED RS ”@ﬁ%éﬁﬁyﬁﬁﬁﬁﬁﬁ’%Wﬁmﬁ%ﬁﬂiﬁﬁ’
FEZRGE 2 FHEFEE S RS T2 AFTH O BIE AR REARS 0 iE
M AR B~ @ i—ijiqﬁejg_grﬁx 4 o
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—_— . . . suUv/
®GM ®Ford OFord OVolvo OBMW @Daimler ®GM OBMW
OBMW ODaimler OBMW OFiat-Chrysler OFiat-Chrysler ®Daimler
FCwW ®AudivW OVolve | OAudi-vw OAudi-VW OFiat-Chrysler
OAudi- VW
OBMW OGM OFord OGM OFord OFord OBMW ®GM OFordOVolvo
ODaimler OBMW ODaimler OVolvo OBMW ODaimler OBMW @Daimler
ACC OFiat-Chrysler @Fiat-Chrysler QODaimler OFiat-Chrysler OFiat-Chrysler @Fiat-Chrysler
OAudi-VW OVolvo OAudi-VW OAudi-VW OAudi-VW
OBMW ®GM ®Ford OGM OFord OGM ®GM @Ford
ODaimler ®BMW @Daimler OVolvo OBMW OBMW OBMW @Daimler
LDW OFiat-Chrysler ®Fiat-Chrysler ODaimler ODaimler @®Fiat-Chrysler
®Audi-VW OFiat-Chrysler OFiat-Chrysler OAudi-vwW
OVaolvo OAudi-vwW OAudi-vwW
OBMW ®GM ®Ford ®GM @Ford OVolvo OGM OBMW ®GM @Ford OVolvo
ODaimler @BMW @Daimler OBMW ODaimler ODaimler OBMW @Daimler
BSD OFiat-Chrysler ®Fiat-Chrysler OFiat-Chrysler OFiat-Chrysler @Fiat-Chrysler
@ Audi-VW OVolvo OAudi-vW OAudi-vW CAudi-YW
OBMW OGM OVolvo OBMW OBMW
NV @®Daimler OBMW ODaimler ODaimler ODaimler
O Audi-VW OFiat-Chrysler OAudi-VW O Audi-VW OAudi-VW
ODaimler ®GM ®Ford ®GM @Ford OVolvo ®GM @Ford OBMW OGM @Ford @Volvo
OFiat-Chrysler @BMW @Daimler ®BMW ODaimler ODaimler @BMW @Daimler
PA @ Fiat-Chrysler OFiat-Chrysler ®Audi-ViW OFiat-Chrysler OFiat-Chrysler
®Audi-VW @Volvo OAudi-vW @ Audi-VW
FH KR 1ARIEK (2016)
¥ IX] % 4 = i
B 2.2.6 2 W & spE2 7] K e ADAS 72
L 2’ . [P Vs , s A 7= > . 2,
AFE AN EBNNEF OB RAFECES CREERA T G

g s A N L s
A 45037 % & ADAS 4
AL & 5L

,;El» ) 5\_"] ll'l‘ dy
LR A&
(Night-visionSystem, NV) ~

SLfE i ADAS - 12 3% Frost & Sullivan

A

3 & B g es k& (Park-assistSystem, PA)-

Collision Warning, FCW) ~ BSD #2 ACC - 45 4t 3
K % mf{ﬂ i i*usii 2,600 7

#-7 F 5] 9,150
i 30% 0 3

50

__r‘ﬁr-r'

_}'f ’

ERAT AT

-? -#7{'51‘ - F X
§§°ﬁwﬁ%ﬁ%mkﬁz§
#k 3 1,700

P

L bk

J)ig'_‘,
F3t 5] 2019 & %7 8,190
ADAS ’riix‘?—;‘%iﬁf?i‘}’xii'i P EFRSEM o F4ct ADAS £L B E,
* %k ADAS ¢ £ #w { 4%

LDW -~ # = i 4§ 7§ &
ADAS i 3t
2020 &
2013 & & £ 42
FERW -7

» 2013 #

%
5 .gzb

60.3% >
2012 =

£

-

S
ip e

S

1345 Visiongain & > ADAS A MIMIFEIE M 14 A Aii & 3

@FE L& ik

Hf‘ﬁ—?]zs;:ﬁi/

)4 i i ¥

¥t(Adaptive Cruise Control, ACC)

% %u(Autonomous Emergency Braking, AEB)

% %u(Adaptive Front Lights, AFL)
$u(Blind-Spot Monitoring, BSM)

Si(Driver Monitoring System, DSM)

7 & s(Forward Collision Warning, FCW)
(7)42f & = % (Heads-Up Display, HUD)
& & ¥i(Intelligent Speed Adaptation, ISA)
% %u(Lane Departure Warning, LDW)
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(10) % 41 % %L(Night Vision System, NVS)

(11)i% & @f 2+ % %i(Parking Assistance, PA)

(12){7 ~ 18 @] s ¥e(Pedestrian Detection System, PDS)
(13)E5 #5530« 2v(Road Sign Recognition, RSR)
(14) > % 2%t} % ¥(Surround View Camera, SVC)

#gffu;‘" 12013 & ADAS it % BB Rk f R jeid 2,600 F £
o &AL 603% > FERE 2020 £ #-7iEF]9,150 FE o B Hnd TR
B2 %[ BR > 2012 % 2013 & & E 4236 30% > BBk 1,700 ¥ 0 FE3t
12019 & #3 8,190 § ER#i- VA L ADAS 3 Hp S Frpw b4, B3

AEMP o4 ADASELpHERIFECFEAOERAT » #1100 A %
ADAS tha EH . { 42 gE 2 > 4o 227

EX=BADASH 5 & 2012-2016

HE(8) FEMEE®
4,500 180%
4,000 160%
3,500 140%
30,00 120%
2500 100%
2,000 80%
1,500 60%
1,000 40%

500 20%
0 0%
2012 2013 2014 2015 2016

WzmEEE EEHEER BOFHER o ZENEE o BMNEE -e- DANE:

7R % R ¢ Frost & Sullivan ~ IEK » # §w ¢ < 372 (2017)
B 2.2.7 %% P ADAS 2012 #~2016 & E i

A REARE S S o ADAS K SLpAR G @ imA * P p 2. & > 1335 Visiongain
BAE AR ERHLAE BB EMBEREFOIL > A B G 0 2015
£ ADAS (s A L 217 ¥~ > #2014 & 2 £ 154% 5 78 iz 2025 & >
A EHRET] 723 REA(CB 228) 0 TioE E#G 128%NFE T F o &
#c® 25 02015 &# ADAS @A B L 8480 ¥ £ > #2014 & = & 26.4% >
2015 & >3k v 5 8.5%#TE £ i ADAS fed > T 3] 2025 £ @A -
5198 Bt > Tiok Edg 89% L E X R BT 62%372 & & ADAS
FORE EE e FP Ak kL EN 5 ADAS kAR BrE 2 - A4S B8 2 ¢ Y
FEE N R ERE

e

I
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70 -

50 -

40 -

“ mE I P <M D

30 -
20

10 4

o

r 23

()= o »

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

. ACC
B HUD
=3rA

FH KR

I AFL . BSM N DMS I FCW
I ISA EmLw N NVS [ PDS
RSR /sve CIAEB —AGR (%)
Frost & Sullivan (2016)

B 2.2.8 >3k ADAS # E4%%

30

@ 3 0 3T - T nw

(s 3)

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

B Total Car Shipments esss»AGR(%)

L Kk : Frost&Sullivan (2016)
B 2.2.9 >3 ADAS A £ 48%

IR RIECE DL $7 55 % > 2015 £ 1 2020 # #-F_ ADAS i Sip B W 3
g AR R A B THeE 2L L FRED 153% 0 B oh £ 3

D TaEr E (1% &

F PR £ oo X A L R 2R T ET 4

$ ADAS Jk Stehiig # 0 FE3- 2018 & %2 ADAS #A Mt &5 &%

Bef A EIA2016 E S L FEF - E o
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2.3 B¢ gk $u(Adaptive Cruise Control, ACC)

ACC i & FHER o~ F & 2t R E R P B (Proximity Sensors) ~ #; 7y
FRRPIE 2 e R PR E GRSy 4] 7 2 (Adaptive Cruise
Control Electronic Control Unit, ACCECU ) % ‘&= o gt jB| B - 4% £ A & ﬁ‘-ﬁ’]ﬁ #

AR RN R T IRRID R S 200 2% L L npRSanf B0 4 4Y
LB g KT B4 £ E % Y(Antilock Brake System ; ABS) & * chihtsiE B
RPAZEPImER > GHLLPELY VAU HEHR D 2 0 F R
wage | BCU W B & BR P B BT EFIE o

EmEv ol ACC }adF s B ehd 2P0 > ' M2 dRRi R i §
FA AR FEILX 2P T FIAUREERA LR TR - LFERK
FRAE > A EBEEIET S hE F AT E AR E S D R e T
GE A N S B hpr ] B R e d FE(4oE) 2.2.10) 0 £ % 2 & B pE o R
B R M- R BTk o TE 3 2020 2 (5 0 ACC gk i B B AT 0P
L5 rhric g R bR RIE Rt Y hE LT K AT Sy
4

P TRAFPABUEL A LR EFTREPYIEROR RS e AR

t!-

|-

W ko0 IR DEREFED FES G > B B R T A MR S p & E D~ Stop&Go
EH B L AR ACC £ fenE ghpge > @ ACC { REITE & £ eng oo

1) Vehicle cruise
control set al 70 mph

2] Radar detects slower vehicle
ahead, ces speed fo return
i =

3) Cruise control adjusts to the lead vehicle's speed
and resets to the original speed if traffic clears.

FHL %R © Ford (2016)
Bl 2.2.10 if B icsn s $5(ACC) 7 2, B

SEE IR D P ST ACC hf REER D CACC @ & gfes kb
PERH AT AL A EE B P ADAS i 502015 F 23 ACC &2 & 31 @
£A03 52025 EAEESE T 05 mE A(4eH 2.2.11) - H ¥ 20152020 &
HACC A iEens & 88 » & & T3 13.7%:h3 £ 4 31 > 2020~ 2025 &
74 10.4%0 £ 5 7 oo -*g.ufé kg o 2MEACC jsid x ehd - 3 H
2014 # 2 WEIE 23k ACC 1) 8 el 88 > 275 6989 % -7l I
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2018 &+ % B4 LN ACC s amamE 235 6 S il & £ 8% 2rp g+
ACC # 8% #eni= 3 o

[y
o

EERACCEHEZ(E

=

e 30 < 0
(3 o )
O N Wh UL O N0 WO

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
[ Revenues (Sbn) ———AGR(%)

L Kk ¢ Visiongain (2016)
Bl 2.2.11 i B sk 0(ACC) A & = & 4%
3 ACC 2 hbhd i 233 Fag 488 %72 %2 2%
ACC i /afh H#-4 5 E P B F ™ "% (4r% 2.2.2) > 1995 Frost & Sullivan # % -
ME RGP ACC k532015 # &2 W B Ti5F £ LATS R 7,840 752020
£ DT8R RE AT SR 6,080 0 FEAEATHE 2 & 0 AR DR R R RTS
6,840 7 tE 3 T 39ET 5 6,480 & o 2 245 Visiongain hF L H 0 ACC %
S > IR T I R R 2015 £ R S 8,288 <0 F kT 2025 & fhAT SR
11,680 ~ » FktgA2iE 4 = > RF]FV s HHIFFEHER A ~H M T F)EF M o
F 222 R AL AACCO) B i A Z R R %
. Xiid ERAEHER) RERRAEE) -3

Frost& | & B(2015):245 X4 | AB(2020): 190 X4 | XB : FM® 224%
Sullivan | Bx#(2015) : 190 Bkt | B (2020) : 180 BT B R 5.2%

Visiongain | £ #K(2015) : 259 £ 4 | 23k(2025):365 £ 4 | 23 27 409%

L Kk : Frost&Sullivan (2016)

PR K EITA 2B E AT B B $3% ADAS ke 3 R E g L R
BEA O F 2R L B R A FRE &Y ADAS ks i adE s Ry
BE-RBETELAIFATR B A ACC b ? RS a4 i &
WHCERFERLESUV S8 9 ud ASUV 5 &g f 2 5 145%
H=x i@ 24| EF 5 P (E-segment)s 12.8% o AP#E A &2 £ 5B i@ R~ &
ACC jiia® HBrend Y » @ A A A KW 5 5 RIFR & & (4o
22.12) #£2 2016 £#3 7 ¢ W p AR FERR P Y W 03% D
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BAYACC s m 4R { +
ADAS i S3tA % >~ Fg A
¥ ADAS i 2 EALALRE 1 &
T

W"‘l‘iéi W SUV P& AB4epd >+ 2
B OFTEs o R AR AP R
RAED L SM7nLikeE g

PEEBEACCARHF I iRET PESUVZACCRHE S miret
5000000 - EE mm EEE e 4

BE B®%x H% x% &%
L Kk ¢ Visiongain (2016)
B 2.2.12 ¥ B+ B ACC Jx 3u7 A & (kA A 5)

3.p B 5 £8 k ¥ (Autonomous Emergency Braking, AEB)

B RS IEEIT > P § R A Arx k2 2 s
AEB i 5i#-¢ 184 » Bdmenicd J o R B IRE BA G E L 4 R (4o
Bl 2.2.13) « BB ATE & 238 € (Buro NCAP) o @ 4 378 & > 32842 ¢
(ANCAP)>* 2015 # 5 * % T Accident Analysis & Prevention #f 51 | ¥ 3 % &%~
TR A0 G AEB i g gmo fd g o] 0 pEE 50 & L AR o W R
LK) 38%eE R hEF 4 0 Fpt AEB ¥ skiEb B R ol € 0 i g
B E o

-0
o o
¢ I
# T
:3;
.18
-‘%?

m

Fp2 A 2020 &£ 8 0 AEB % _?fuﬁ." HERPE LN E 'fi‘FKﬁLJ‘I A it
BRI 0 FRIRRIERR L SRS s § o A RE R
% MR HEp IRRE o B a2
e A g2 iﬁﬁ: Bor pE o

Mg AN EB ksianfrdgl o WL

&S
-

o &
g ?ﬁﬁﬁﬁ&@%ﬁﬁﬁ e
m

7 &R : Euro NCAP AEB Interurban (2016)
M22.13 p & & D L A(AEB)T & W
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2015 # >3k AEB i iueng g e 5] 11 ¥ ~ > 3 p 2025 & & B M=
£ 351 BE 4@ 2.2.14) o % 33t 238 NCAP &2 Rad &7 » AEB [k it
© A HRE SRS SHADAS ki FE i 2015~2020 & L H & K o & #
ABTIE2E X 20.1% > @ 2020~2025 hA B & F & T3 7E 13.1%

6 - 40
2IRAEBEEEZIE 36
R 5 LN |
R \ L30 ,
s o] |
v i
. $ 25 G
b 3 | 20 R
n
n |
LI e 15_‘5_6
R L 10 %
- mll
0 Lo

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
I Revenues (Sbn)  se=AGR(%)

7 4L kR © Visiongain (2016)
B 2.2.14 p frvaf% &3 (AEB)A B = £ &%

AT R - BET 35%'-? BAlh ko d 2 AEB kSR fa #e
HEfranirdl o 2 - e % 2RRRER L ® AEB k Bife-
AL E 7 A en ADAS 58 1 £ ACC 4% q %od ~ 43 Flp P w AEB 4 4
e 2 R 2 2 Bk 5o $945 Visiongain 04 47 0 AEB & 502015 & A >
2R LR L 43248 § £ 414 35 ADAS A B Y L g %
g s eFp R 7 2025 & AEB i Suengl %ﬂ;;g,__‘ g 2% 1410 3 2 >
§ 14 38 ADAS (38488 7% =K tgR E &3 ADAS i %z % o

1345 Visiongain #% i-chiicdp v & > ¥ AEB i digd £ ot & p Kty
#} o BHArs FA R PR > 2015 & AEB kAT iS- 2L AT SR 8,128
o (drd 2.23) L &8 2025 EehAg EEER e F 2015 £33 & o B
F R A42.5% 0 EFIFT SR 11,584 0 JRPIR FIF A 0 BB HEF RS - #oa
W R FEG F R oM

%\’ 223;‘]?’1' %’Z’Q‘é’y < “(AEB)I%*)\—E'I\:'% p-gv

= i A E(R* ~) AEHFR) TaH (% %)
2015 11 432.48 254
2016 51 1410.06 362

L Kk ¢ Visiongain (2016)

4.3 i aF & si((Lane Keeping System, LKS) ~ & i $24F s 5o (LFS) ~ & i %3¢ &
#(LCS)
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]KS%mﬁﬁéumHﬁ?%ﬁﬁﬁ%mﬂm CMOS %tz 1 )5 >
BER S LR AR D AR FERE G RYLD F R h T
,s,‘,ﬁ«‘ﬁi»/?%ﬁra,ﬁ.&i_rﬁﬁ;# o et —i‘g,ﬁ—ii“é‘i@p\ﬁﬁ(&rg} )a,‘{g
LRELEDPER LT 7o FREES T3 g% 2o

PP B 2TRITE B 3P 5 LKS krp¥t B g im A B kst p BT
FETHEADADAS fm T H 2 F v A SRR B LGk
Feo P RABESFLH R TERNIETR, B 0 LKS kihY ®<

=

Beenfp o4 g2 & g~ E R ERRE 2 SUV 24 > #9 ud 3 SUV A
Bg ey 2 5 163% > E=t i@ 2 A5 &5 & (E-segment)sh 13.5% o & 11 & ¥
AEE O R A E AP e Y RApE LKS hAum 3¢ B4R A o fpi2
T FP AEM I AEME Y RSP A ST LKS kg 2 8
WA R(oW 22.17) - i5# ADAS ksep e 31§ hEAR o $0Y Bk
B a 2 B L 5 ADAS kSH BN a9 3k B o P B end 2
FadFAMED T P B A D LB R RF A KACCSLKS & 5 & enda B

1) Vehicle in lane

2) Driver is alerted if turn
signal is not used

3) System gently steers vehicle back
into lane if driver doesn't respond.

—

F#L & i : Ford (2016)
B 2.2.15 LKS 7+ % B

FH %R BMW (2016)
B 2.2.16 & i 4% % »(LCS)7 & W
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PEBRELKSREI BRI PESUVZLIKS R ES T &K

5000000 = 25 mm RS - ap 1000000
4000000 | ¥ 3000000 anin
‘\
3000000 2000000 -
1000000 | 5% i
0 AN NI A R & R
ax Bk B P Lo 8 E3 Bt B bg 3 A

744 &R © Visiongain (2016)
B 2217 ¢ B+ B LKS i 50 34 F (i A 5 A 4F)

LKS s st; e :}Ei\?%’:“% Bd ., RS FIED g 22— 0 AKP]
#ag @ 3 LFS 55 LCS G e B P v 23R4 & & o9 © $ LFS~LCS %
BF Ap g AR E ] (e h 224) 0§ LFS et 150 60 $pdld e o R 3
AR NI mEAF LI r Y B ER P RES AT B
P T S LCS #-g A d A r e dbd] 0 B R IRES ARE 8 1
BB gmAE T HF D E o P e G A B 4o Teslas M-Benz ¥ & L4 4 LCS
g TR g8 o e idnd HRERT O e R 0 T Bk SR F
el o LCS h i g #-2 fmp B 9D if o

(:w

WWW?*%*ﬁ*ﬁ%%ﬁmw%’@ﬁﬁ@%vﬁﬁE&QJiﬁ%
S4B S S #2015 £ 045 0 ADAS kAERE IR AB P B0
it 5 F ADAS s 2 824 AT E 5 2T % ADAS Sl d#ep T 1 W
PR SR 2 L Aedk A o BB BT ¢ fHRS 3R AR B ADAS £ )

[ ALE A AL S A BT A R B S ks AT E S B
ZOEBPER MR AT 0 A B B K BONRE SEE ,fi;;;;gﬂ& SRR
PUBFET BrendRd 4 o bR ATE & 23R € (Buro NCAP)hip B AL % 2
R o 4 Jad ADAS kSRS Hehd £ o

ae
&%

/J< "
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% 2.2.4 W% LFS ~ LCS % sLB 4 BLn

| N3
ENe| Tesla Autopilot % %ve E # LFS ~ LCS % # it » # 1> Model S ~ X -
BMW a2 Connected Drive Project » ¢ % LCS % # it » 2018 é,g;}ggt 3
7-Series » ¥ i&# T 2 3 5-Series -~ 6-Series ~ X5 & # 2 o
WwE
M-Benz Drive Pilot s $£& 3 LCS % # it > 2016 © # §** E-class(W213) » ¥ &4

T H @ B 3 e PFL B Future Truck 2025344 > # it ¢ 7 LFS &% -

NISSAN [ 2013 Axgr#d 2 " Ripefré e 7 p o ERIfFo# i & 7 LCSE# i -

2014 4=2 DENSO ~ & feRhpcfir & (P18 (7 p o § 8 L 8o 5400 ¢ 3 LFS

n A TOYOTA || g x .

Mitsubishi 2015 & 3 % EMIRAI3 XAUTO p = ¥ R4 & - 2 &% LFS & # it o

8@ | Hyundai | 20154s8 KAIST & (¢45% f #s K S &%+ w4 ¢ 5 LFS -~ LCS &
- 3 2015 i 22 ¢ B A2F(CAE) £ 1c - B4 LFS~LCS % fi 85 % 8 & % o
4

= TR 2015 &2 BUW3GT 5 T 2 B p B8 4% it ¢ 5 LCS & -

TR KR Google fr & B F A B dmY L I (2016)

5. ADS i s B B4

[

iﬁﬁ@ki%ﬁﬂ%&ﬁﬂfi&éﬁﬂﬁl TR LR HATAE A
”“Jﬁiﬁi B bl i T B oo P S 0 A |
‘e_*}i?igfécﬁi TF iT ﬁi’wiEﬁJﬁfgl.ﬂz‘;ﬁi’\ﬁb@ﬁﬂ:}ijﬁa’if
“&i%;@ﬁngﬁa?g,ﬁﬁq RS R HWERT > TR EREE

RS IR

b2
b

ok
M
=
I

b

&

1395 Navigant Research c7#7 5 35 ip] » p & B 87 8 HjiFe ¥ &
POAE K 0 FERE 2035 # w0 B E G517 9,500 FIRE H op & E R n
A H B AR EE AR ARDp BRI VREE S v
W fokrd o Rl p B RS R s I p B R R R R Rt
BEBLAm I PR AP B ER AT FLAE A ERANBF ST L
AT O S E BT R

1395 ABI Research * 2015 £ 4-%$+ p & F 8 4 Soendfip] » B p o &St F 8
W B4k Bu(Assistant)cFF £ 0 B 5 Semi-autonomous HCFE 0 5 E B L A& By
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Semi-autonomous Autonomous Driverless
Active driver Driver available End-to-end route
Warnings & Braking Braking & Steering Occupied & Unoccupied
Sensors Sensors + Maps Sensors + Maps + VZX

Specific use cases Remote control

ADAS —FCW, ACC, BSD ACC & steering at HS, Platoons, Driverless taxi

City traffic, Self-parking

7 4% kR © ABI Research (2015)
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Semi Automated: Fully Automated:
+ Requires little to no monitoring by the occupant + Requires no
+ Automation fo be restricted up to highway speeds, with the monitoring by the
driver taking over control after sufficient lead time is given occupant
Example: Highway Stop-and-go >2025 - Automation to be
; restricted for the
. whole journey,
driver is not
Q 2020 expected to
takeover control
Highly ;_Auto_mated: s g Example: Highway
+ Requires little to no monitoring by the driving up to 130kph
occupant

« Automation to be restricted up to highway
speeds with the driver taking over control
: after sufficient lead time is given
16 Example: Highway Stop-and-go

artially Automated:
+ Requires the occupant to monitor
« Automation to be restricted for low speed, with the driver expected to takeover control anytime
Example: Stop-and-go up to 30kph

%41 % /R © Frost & Sullivan (2016)
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Audi A7 piloted driving concept Audi
Sensoren- und Kamerasystem
Sensors and camera system

05/16

Heck-Laserscanner
Rear laser scanner
Frontkamera.
Front camera Heck-Radar-Sensoren
Rear radar sensor

Top-View-Kameras

Top-view comeras
i
Front Laserscanner.

Front laser scanner

Ultraschallsensoren,
Ultra sonic sensors

ping
Rapid prototype control unit

Front-Radar-Sensoren

Eck-Radar-Sensoren
Front radar sensor

Corner radar sensor
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Singapore Autonomous
Mobility on Demand
Test Bed
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TR %R ¢ https:/www.cool3c.com/article/115516 (2016)
B 2.2.34 i } NAVYA p # 8 % &

p (GGa# 27) RexbFE > FRF LA 2018 £/ 2 REr FpRERT
B T34 2017 & 12 PAEDPIFEPBERTD > BT R 2020 £ ¥ 3
BABERTD VLGP R 2030 #FF 4 p B E R FRML R
iﬁﬂiﬁﬂ! B 2016 &# 3 " 4 pAzifE 1l PHF P FEpHERD P
B ESEFEEE > PR ¢ 35T A% (Hyundai) & T I & B gr
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F4EI T 2 o0 GENESIS # 47 > 53 S8 B % » 43 R % f 4~ 4 iE
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o HEILHHNOEERA T L B 2016 #4852 B H AutoMobility
A |

b oA APET T H AR frmgﬁvafiéf‘% Ioniq % -
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HYUNDAI
"\,/_l ENG EN AN

IV
Autonomous IONIQ Concept

0 LiDAR (3) o Smart Cruise Control Radar

Blind Spot
Sensors

A KYUNORI

Autonomous IONIQ Concept

Camera Array

LIDAR (3x)
od by 18€

TR KR ¢ https:/www.digitaltrends.com/cars/hyundai-ioniq-car-sharing-service/ (2016)
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G4 B FRLPIE o i%%i‘ﬁ‘f'ﬁ’ﬁ% TREFHFR R BAEGSEE BE
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B 2.2.36 454> Fusion /& & #* 4 2

GF Uber g E BT E ¢ SRR THTPREETHpFER > 57
T 2420 B AREF - L EL 2500 Uber 1 ﬁﬁy¢iﬁtj’“ﬂ
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BPEEIRIS0 P F L EROFE TR
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Autonomous Cars on the Road by 2020 Side Blind-Zone Alert .
Forward Vision System
ADAS Advavced v A Long-Range Side/Rear »
Functionalty Lam-Chmgo Assist ( [ »
« Prediciive colision avoidance 4 e
« Inteqrated ADA Systems ! ‘l!l’!
el Radars

Reatlive Safety

+ Calision inpact mibgation '
« $ensor-based waming
+ Rdeianding conto assis
Vele Dymames :
+ Tracbon Cened v
+ Elsctonic Staiy Control v

g Digital Short-Range
2 ook s . Communication + GPS (V2V) Cgﬁ;ﬁgﬁmm
—T, T = /’ﬁu W W VIX : EHE - EHER SRR
12V : R iR

[ HS BRENERAHHTEADASEVIX(CVIES ] [ ADASEECV T S R T B TR (B B ]

TR kR B gRY < KIL(2015)
B] 2.2.37 ADAS 2 CV Hjiris £ 5 R k3 B 45 %

AT R s B B e s RS T R R I8 0 W # B Moity
mf%ﬁqﬁﬂ(ﬁg]zzz;s) FLe o S0 SAH SRR S PR e §
FAREG B BU B RALE o o~ 2R SR R SLUBLE i~ B RS R
ﬁ“f}:a{g*(g} 2.2.39) o

F 4% &k R : University of Michigan Energy Institute, Mcity (2016)
B 2.2.38 # & Mcity 33

FAEH BOREER GPSaRSE A ERBLH

AU iR

ZEREOHBEET

FTH KR ARG PRI B)RETFE - A F T
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BONRAF A REWEE- BPREL HERD 2D P AP
Pl (B 2.240) 0 Ha A ORFwmo P FER S EHB PR LR
W R ERD SEFD P OHERRGE Ao P F R PR RS
s 7R B RS A3 N DR o P A Ford # 4 LR ©
a8~ Meity 1817 p & B 2 2 p[3E 0 178 Meity @ 31i872 B NAVYA § # §
BBITLELIRY > RHARPIRFBLLER -

Bd U HETA 0 Mcity p e B F R A B[EE - B RSE ¥

»rzg; DSRC #2185 5 ¥ # RSE ¢ & W

CRE LI TR T AT R

.a\ ) & vk JA Bé;_ J B OB 2 F s op
p:u lﬁ%bw FW‘ o 7 %%m—é \'i\’:%ﬁ%\"/{ °
Mcity: A 32-Acre Outdoor Lab city
CIty. cre u oor a 'UNIVERSITY OF MICHIGAN
ERYE
Mecity is the world's first full-scale simulated urban environment designed expressly ﬁ“] —F iﬁﬂ& Open test area
for testing the performance and safety of connected, automated, and autonomous — that can be configured
vehicles under controlled and realistic road conditions. It is a 32-acre outdoor = for awide range of
laboratory for advanced mobility systems that includes: S scenarios, including
arking lots and novel
« Urban and suburban streets, including various lane configurations and ﬁw!erlsfction "
sidewalks, pedestrian crossings, bike lanes, ADA ramps, street lights, / > NORTH v geometries.
parallel and diagonal parking, and a bus turnoff/stop. [ / MgsICLLIEV \ ’
/ | \
« Instrumentation throughout, including a control network to collect data | || 4-way stop .
about traffic activity using wireless, fiber optics, Ethernet, and a highly { i ——+—— intersection, with o 'f@ v 1"71 é"]
accurate real-time kinematic positioning system. \ | / straight as well as
; // tightand sweepingl ﬁ.\]’-% =4
Other features include: i cfrved il
Il , roadways.
Straight gravel .
roadway witha ree canopy, a
railroad crossing. simulated tree cover 7
that reproduces the *ﬁ Fé%} gﬁ
Traffic circle, a attenuation of signals 7,
gk 7){-' smaller versionofa that pass through trees. ﬁﬁ E"
roundabout that is B
]ﬂ iﬁ common in Europe _— Metal bridge deck,
and some older cities abridge surface
inthe US. that poses special
o challenges for radar
[ Signalized inter- and image processing
Downtown sections in different sensors.

configurations, with
mast arms, wood and
metal poles, and
pedestrian crossings.

B

Trunk line road, a
rural roadway with a
fully equipped railroad
crossing, guard rail,
and temporary and
permanent pavement ~_
markings.

WOLVERINE

Brick paver road
simulated with
stamped concrete.

T
d [ !
| "lw (O

Underpass, simulate
by a tunnel that blocks
vehicles from wireless
and satellite signals.

Roundabout, an
increasingly common -
approach to intersec-
tion design intended
toimprove safety.

SOUTH
MOBILITY

CIRCLE

< ENTRANCE

TR %k University of Michigan Energy Institute, Mcity ;

B 2.2.40 % & 3 <
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Moveable building
facades up to two
stories high allow
researchers to test
the effects of various
materials and
geometries on sensor
performance.

ﬂv STRAIGHT AWAY.

-

_ Meandering gravel
roadway

Limited access
freeway with access
ramps, highway
signage, guardrails,
crash attenuators,
and a concrete
jersey-style barrier.

1000 3% R
HiThiE

- Calibration mound
to calibrate inertial

BEE

EA sensors
on vehicles.
i
Open test area
// that can be configured ;ﬁ ¥ ]ﬂ *

for awide range of
scenarios, including
parking lots and novel
intersection
geometries.
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- Video/Radar : Autoscope Duo video detection sensors
- DSRC RSU : StreetWAVE and CohdaWireless

® ERLELG A REF RED SRR fels
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- FIARAPIET B PE S IR BT R R R

- FREWR - IMU I ®

- R R/ R 1000 ¥ 2R 8
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BB B FATAANR
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(D35 FRy DHEFLFIARRPET > A D RLTEFE
ADAS/CV $j#s> &2 & ¢ * ADAS/CV HAFiE (7 (78 % 2 ehfspb 2
A e

(2) BEERL-FR T A E AR 0 A D fRAcR 5T ADAS/CV

ﬁm’uﬁwm F > hE R E LT o

B)ZRFFF T ERP BG4 2R ELFE M CV ABLE 7 fr
N S ’_é‘_ii;i.4 P MM 2T U R R 2

CV AR AFRAFEAFH AR F RS EFRORP > &
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VoS RS 3 A REER R ARE A T Y 2T
Fh A A CV AR ARR F R FAREE -

G) ERRFL: ERBHIARTE AL A PEE TG Gl B 5 S
LB AV EETL VM B RR T ot L R BAR T #7F CV R
POl Rt BERF A1 A1 A BB ET EHA AL T HERT.

3. 4 E R %a 194 £ 2 SPMD 34 DASI #¢ f7°

% a 13+ & %2 Safety Pilot Model Deployment (' & #§ # SPMD)* & > i&
Fach1l THERE CV B3k % A Fla B B R ~ 23872 £ R -
q{gﬁﬁg ALk L LM R CV HEE 20 koendi e BT B TR

» BAIAE A SPMD & ¢ 0 % DASI #t¢ {778 TR E > Data
Acquisition Systems 1(DAS1)% d UMTRI# B & § iz f o 2 2 RT HARA
WH f S BRAN - HE P S REIEE L ERE 7 20 ek
EFAEARGF R A(- DASI F#L 24 B3 T 23 Fx 75 < 287
- ERUEL S P - e B 10 £ F ) o

AEEFTERDINRF 2 DASI 3o R * wa 7 Fl s o
* 2 FER(R 225 R G F D P HP P HE) 0 £ 2+ DSRC & 3G/4G

%225 2R a3+ 5 DASI #f# 258

K5 th & PP 47
% 4% Host Vehicle(# & )eh# fmds fi (iF

i
Ly

1 DataDas BB o~ 0B RS R R 10HZ
BT g S P R PR S PR - PE v K

2 DataFrontTargets = ,_iﬁig, ,_*ﬂ ek i Rl 10HZ
?’ é—fﬁlﬁ&%" g.‘_.} 'f-; °
T4 OBU s> 3k Ehnfprh kS8 » @

3 DataGPSDas | =& 2R FAREE ARG 10HZ

ZE AR CNBEETE
4 DataLane BpD R AR R i KRR 10HZ
Bofc 1100 3 ¢ (335 2 ) FIP ol 6

5 DataR , 10HZ
MRV | 4\ g iz 60 BSM 1AL
4 ; G X o BB TRd
6 DataTc S DSRC % 5%+ kW Rl PRHE oy
A JELE o
7 DataWsu DI E L R F R e 2 CANEL | 10HZ

7L %R : University of Michigan Energy Institute, Mcity ; # & ¢ « £32 (2016)
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Ho @RS EE CBAE ST ETH 0 BRABENELART 2 B
PLFER PR EROT AT AFRF -

MBHOBL > L BRUEUFH & fﬁﬁ‘iﬁé#ﬁwﬁﬁ@ﬁV@“

F

(V2V) ~ & & Qﬁé@;ﬁwm\ﬁﬁﬁ<ww)

LIV,

# 75 % V2X (Vehicle to Everything) & 457 & $+ & a4~ fid 3 » £ w7t
Fl b
_—‘_F}%jmﬁ LF%_QELF#iIf E‘ii;kr_ﬁﬁilﬂﬂiﬁjﬁ

1R BB P e (V2N)E 5

ﬁ;ﬁ_:l7; o

Pedestrian

Vehicle RSU
z i . Application
' @ Server

&

Vehicle

7L % 3GPP Specification TR 22.185
Bl 2.3.1 V2X e 3|

LTE % # 0@ §mid 3 PR7%(LTE support for V2X services) & 2 M T w f&7

2\

E

Vehicle-to-Vehicle (V2V) 2@ iz > W B 5 1A & B3 N A% i@ # X
KEUE)F w3 V2V ip M " FT3u o 2 ez B TpFs @ > 0 2
(S SF TORR L &1 i S iﬁiﬁ“? E R G B X PO R,
FTLEE AR V2V IR A #H RS o e P EE AR PIRES Lk E
EAI L e

Vehicle-to-Infrastructure (V21) & 22 2 i A # K 2> L 3 V2D R * i
PEEREPRRAEIPGERY E T oV2AR I EE RAAE TR
HRRRY LA SR TR YL B ARRAFR FEE
B2 A o AR TR E 2 o

Vehicle-to-Network (V2N) & £2 $7.0 e 38 30 » H dp inig * ﬁ R BEPRF
WL S LTE B3 il > VIN b edn i 74 B 3 P2 et 2
ot PIRBEFTTRET ~ & * 223k o

Vehicle-to-Pedestrian (V2P) & 22 {7 A ig 20 > L 42 V2P Jig % ¢hig ﬁ %f At
BT KT AN T AT R VIX PRI D §RR 45 7 A
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KA 74 A IE VIX RARR T F EE o BB B RA o 2 g 7 4
PV e i< 4t V2P 4pR % ’?‘;ﬂ‘ : Ehﬁi 'J@ﬁ?]‘&ﬁ'%ﬁ-ﬁ’“lﬁi'] S
V2X PRI AR S KT BT

©L b iR PRFRATAS A e e N A (co-operative awareness) 0 F % E 4 2 (¢
# 1 HE PRIE o B d® ~ BRI B (roadside infrastructure)® {7 4 ¥ % il F 4

1{%%@% T M (blde D EARIT O BB fm R R B R A BT R L
KAEJEF AR T RE] FOFER Bl AR EL AR ER S

P 3GPP #i3t#%¢h LTE V2X JR7%+ $ i@ % > 54 » H=x 521
H e ’a‘iﬂ" Yﬂ’ﬁ MR Beng oo WA F S BT R e ﬁasﬁ#‘» i
Bk 7 @vE 0 2 & %5316 D2D(Device-to- Dev1ce)rﬂ‘$ GkiES R HRSFE
™ — ¥ % gormulticasting * ;¢ ki & o F]gt 3GPP » 5 LTE V2X 2% 7 & &7
R 2E 1‘# PC5 based architecture 2 2 eMBMS (evolved Multimedia Broadcast

Multicast Service) based architecture °
1. PCS5 based architecture

3GPP % Release 12 B 4s4e » e D2D F 2 5% > A B Y 7 5 5 ProSe
(Proximity Services) » LTE V2X PC5 based architecture ] %% ProSe #2¢ fﬁ g7 A
> 5% o PC5 based architecture 7254 48 % -4 ) 2.3.2 -

7L % 3GPP Specification TR 23.785
B 2.3.2 PCS A # 7 ff(based architecture)

(1) VI:V2X PR#2 V2X B PIREF A 46 o d V2X B % 4% &5

F
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(2) V2:V2X Jg* PIREE V2X é‘*’%l]ﬁ ~end M A G o V2X FrdlH s
WL EYEF R 0 LR S FIL VX B RO G 42
g 2 V2X JRAFE 5 12 o

(3) V3:UE(User Equipment)¥? V2X }x 4|8 ~eid i o o i5:iF V3 & UE
&7 IRARIRA R 2 B IR EAE 0 V3 0 L5 ProSe 7 PC3 4
% ¥_& - 3GPP TS23.303 -

(4) V4: V2X ##]H ~ 22 HSS (Home Subscribe Server)sid 2 fr o > V2X
LA E 538 VAT o HSS AP~ % o0 VOX PRI s ik

(5) VS:V2XRirFIRER Sl o o d VIX ¥ FEH P 7&K -

(6) Vo V22X Fr4|H ~Femd o » 48 pJgm@ Jﬁiﬁ;ﬁﬂ iy e

(7) LTE-Uu: UE i + E-UTRAN(Evolved Universal Terrestrial Radio Access
Network) é7 3 & /i 5 » & 7 Physical Layer ~ PDCP (Packet Data
Convergence Protocol)Z 2 Nas (Non-access Stratum) °

(8) PC5:UE e 3 & > % %% 3GPPTC23.785 Release 12 - &7 48 &
1f AL sidelink > sidelink £ UE & F # & chRT## it > P o 2R

& FDD ¥ $ * uplink #f & 3 ® % TDD *# &> uplink £ sub-frame -

2. eMBMS based architecture

eMBMS 5 3GPP * (T4 i § S0l e B RIRPE i § 2] % R Fiha 4] 2o
Ha & d 7 -~ l[%ﬁﬁizz-i’ilﬂ’— #iE eMBMS e % Bié ﬂ K E
7l > Fl& o R TR Ri&—l Pree ) * F oo & LTE V2X PRG3 7 7%
FOEHE A PRI > Blde D d LY HEFEY b EFF T T o eMBMS
based architecture 5% §8 2¢ ﬁézrhﬁl 233

PN - l Amocaon

] e f—sii- " -
t—t ' 'I
E cumn | wewsow [se | usc "“1—,

l ) -

F L %k : 3GPP Specification TR 23.785
®l 2.3.3 eMBMS 2 # ¥ #f(based architecture)

80



Bt Y V2X AS (Application Server)¥ % i VMB2 /i 6 i 55t f § b
eMBMS %477 {8 F « 4 VMB2 /i & ¢ 4 * & cMBMS %% MB2 4 5 1
e % >3GPP pa i ¥ EAZEF ZEATHHA ARG o MB2 4G o 3GPP
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architecture » 3 < 5 4 * ProSe 74§ > & H RI&* ** G 71 eMBMS > &
V2X 5 3% 5 50 R AR A 2 Fo %lr'—r FI Hrik o

(1) V2X authorization

V2XD2D g d T E K ®E S S VIX g4l E A Ak ¢ § g
AT fedh o o L RSP Rk c UE B RIS F R a4 M
T 1F V2X RV A B V22X fpqlE o I Ve A E-
UTRAN epR 73 oh s i@ * V2X PRF%* o

(2) V2X UE Addressing & Identifiers

V2X e UE 12 PC5 i& {7 i 3 (one-to-all ProSe Direct Communication )& »
T 1% 18 IPV6 thf 928 RiE (7 0 p $53% T 4P| % % * IETF RFC 4862 -
“,ﬁtf pe ek UE 77 4% V2X-non-IP #27% » & V2X-non-IP #:;% UE i%:%
Layer-2 ID i& {7 i€ 3 (one-to-all ProSe Direct Communication ) ° fe PF 5 7 % &
UEGL % % 2 @)k o A * IPV6 p &3 T3¢ & V2X-non-IP #-5¢
IPV6 2 Laye-2 ID 38 % & f— PSRN 2 {7 { 4% o

(3) V2X Latency Improvement

% i PCS based architecture § .1 D2D i 31 ¥ 12 32" 4 UE fF i 3
e RL YR o R F TAE BT H R RBE G R AR A o

3GPP B 2015 & B dads LTE V2X 4 » 3RAL 0 % 7 & 7 £k e b

B oo tdliTe 3 5 RALY A0 LTE V2X 1 e S Riee» Y24 £
B oSBT (T R b K s RIS TR RE P ik R
S EREPREY 4 o B

24 FEB KAy D MRS G AR LB

1 %=

Mﬁi#ﬁtﬁﬂf&s‘z;ﬁﬂié B 1L~ AFEE L EiE 0 Tt ADAS S EA A k4
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Honda —> Waymo «— FCA
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A|motlve BOSCh Cle Sippie
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Continental TetraVue p—
Peugeot GM 4%
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! ! et - {Radar 8 Elektobit
Nutonomy Cruise Auto TRW ere % Sensor Maker
Mando exas
Gentex y Instrument «—> GfrkEs
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Nissan * Mitsubishi * I e e ot
Hyundai + Opel - #i# J PEERH
Ottomatika
— 4
Source: WISPRO
B By 22 P
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ADAS % p # F % = 7 Mobileye Jcplis » @ #F 23k ADAS 423 ¥ B4f fein
BiTgest o & § 12 % R T R Tier 1 B o Nvidia B9 Rl S 8 B2 he
Tier 1 & 17 > & % Intel &2 Mobileye # + chiis < -

Pe FER TN B A GRS F 5 Fh 4~ ADAS ST 4

b, 2 R ADAS kS d 4 BB E RACE 2420 “f GO Liend
B8 Tier 1 fgz *t > Google ¥ T3l & ¥dpih ¥ 4 + #1845 » ADAS 4738 it
PR o @R i 4 & RN ADAS SRS P ABgcE] 0 Bl E s
Fp 2007 4= p ABAE % > T 259 55 & 4] £ 4, (Non-Practicing Entity, NPE )
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+ Microsoft « Gentex « Ford + Google
s\f8 < Honeywell » Magna/Donnelly « GM - AVS
= + TexasInstrument
‘ Intel Mobileye ‘
‘ Delphi ‘ * BMW
« Daimler
‘ Autoliv ‘
‘ Conﬂnenml‘
‘ Bosch ‘
+ Samsung + Toyota
. - Mitsubishi
‘ Fujitsu ‘ . Honda
‘ Denso ‘ » Nissan
m—— -+ Hyundai
‘ Hitachi ‘ + Fuji Heavy

?ﬁij\/ﬁl : Eﬁff@d s I
B 2.4.2 "% ADAS i %A %44

60 =7
50
m NPE
40 SR
1 mHEEE
30 m NiFEE
20
10 -
O R T
- &
)
o <P
NPE

TR KR 2 ed o KR
Bl 243 % WL JlfEss b2 a

3. %4144

p 1996 & 3 2016 # > > £ B ADAS & £ 3+ 28,726 £ (4% 2.4.1)> H ¢
Bt ® s Tier 1 2 % 4% 35 10288 @ » } 1t 3 36% iw 2 ¢ > % KB VBSF
(Vision Based Sensor Fusion)2. & 4] 5 4,423 i+ » & f ~ Tier 1 #7473 2. VBSF %
FIRIET] 1,865 5§t b2 5 42%> @ 24t VBSF Al 0t F @ 5 0 8 i
Tier | $#3 % 417 3 18.13% % 2 % T390 1540% > # L VBSF & 3 # 47
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AP SRR R P e -

% 2.4.1 ADAS & Jl#c & v &

L Al "
VBSF of ADAS ADAS
# Fy ~ Ti
it e o 1,865 10,288 18.13%
=7
P >3 4,423 28,726 15.40%
ok 42% 36% —

&8 gy # Tier 1 ¢ 0 1,865 5% VBSF of ADAS & 1¢ » %% 326 75 & 4
Z2oA R AR BT R S 0 R T 326 38 B I E_d e Tier 1 B E AP B
S EndRe 2 1999 &2 wmAp b & ¢ F-#c® #&> > &5 Hitachi ~ Magna

Honda ~ Nissan £ Mitsubishi 2 % ¥ 3> £ 2 % ] g 2000 & BF 45 22k 2 fy

Tier | 3% ADAS #jiv2. & ¢ ;%“’E_Sixfri‘a dv 02002 #E DB FE 0 H P Tier
1 Fi78 ™4 Bosch ~ Magna 5 2 » @ & g4 Ford ~ Toyota ~ Fuji Heavy 5 & &

FE 02009 & vt 0 {5 R L AP 4o » ADAS R {7 ) EHRAp b & {1
Yl Lig- Aentigt o B Tier 1 R ot A > £ 7 % Bosch o

Magna 2_ ¢t > Continental ~ Denso ~ Mando ~ = i ADAS & f|chi & ¢ ;ﬂﬁ——']!;f v B
B ReRe o “,’TT 7 %5 e1Ford ~ Toyota 2 *t » GM ~ Hyundai & = @ 7 & & {| ¢

AR A

MR KF 03326 9 & 17 ACE 6 % 22000 & 2 (¢ ie(ded 24.2)
B 3742%%d ¢ pEch Tier | o “rdt o ¥ ¢ 2423% 89 B Roerded o 8
e i 475 7 3 > 2008 £ 123 ADAS G dienir o e f I A S R E ¢ o
e %2009 & vz i8R i o Tier | Juf B 4odT B b hpro e 30 iE br
& 5 ADAS Hjehi H4 o
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% 2.42 VBSF of ADAS 7w & & 2 2 #

|i§§i| 19994 7 Bl I 2000~2008%F | 2009~20164F
W) 3
Hitachi i 0.92% 1.53% 2.15%
Fujitsu 4
PR
Google 8
Continental 20
Denso 23
Bosch 33
Magna 48
Mando 9 0.92% 13.19% 37.42%
Gentex 2
Mobileye 6
Delphi 9
Valeo 6
Autoliv 4
R
Honda 10
Toyota 29
Ford 25
GM 29
Nissan > 1.53% 17.48% 24.23%
Fuji Heavy 8
Bmw 6
Daimler 5
Hyundai 20
Mitsubishi 4
HAthr
American
Vehicular 2 0.61%
Sciences(AVS)

TR KR B gEe R

M Rog A 45 (40 2.4.3)> + 250 Sensor Supplier i & ] £ ** Driving &
Recognition 1p B $LiFcgfr 5 #5 & 5 VBSF of ADAS 1%« % {07 %5 Tier 1
BB >R LR AER Y 57 F & 0 2 ¢ Driving ~ Collision @ + A8 3% B| £_
Tier 1 i 4 5 33 = % VBSF of ADAS #%w & JenT™ 258 > PIEP REF £
% Recognition * m % 4| » 3% Driving ~ Collision & + Ag3~ 4p ¢ £4R » 7
LR A 2 o MRS R & o k3R> Driving ~ Collision ~ Recognition = 78 & *
AR EARDTRR S HPP e B IH A s T A L ARk
B B R A AR o

o
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% 243 VBSF of ADAS +% s & s * # & & 47

EREEEALLE
e \I;:ss‘:::’l:)// Parking | Driving Collision | Recognition Cc;:‘}]::ls General
ég 15 2.78% 0 27.8% 13.89% 30.53% 0 25%
;qﬁ;?g 168 10.7% 8.3% 26% 21.79% 17.5% 10% 5.71%
gf;g 141 3.8% 3.8% 20.1% 20.1% 46.2% 0.54% 5.46%
Hith 2 0 0 0 0 100% 0 0

*’L%

SR B R e BT

R A Snend B~ kBB e ADAS B Jlawm y Foe FpE20 & 0 72 2009
E LIS p ARG B o B EERE F A gH e BlhiE L ERESR A
T ARE A H A Tierl o & 5 B 7% Ao 4 & iF 4 % %k 5 - Mobileye £ Nvidia
BRAFSROP DI RS EITP Y > LRI RFIPEELE TG
¥- > g Tierl fafd ¥ #bfe3 # 5 59 ADAS ¥w & 4> £ 2 12 Magna~Bosch-
Denso = B 43 & JIHE A 2 225 > FIRZERARRI B FhHh2Zw > }
IR G TS BAER O o T 2o d 25 ADAS RAIEAE £ 5 AVS §
2012 EAz e pEEFAC L | ZEFE > FU AVS » 2R IT5 BT h D RALK
AN P o NERFE R E R R P e

% ADAS &% 41# » = 12 VBSF (Vision Based Sensor Fusion)2_ & & % 7| >
TRE L > AR * > @ B2 Driving ~ Collision ~ Recognition = 7 & * % 2 #h »
] g zégz-%\% R RS L g BABR > B A p Lo ADAS H
Roadmap - PR ST ﬁxu”"é"\lﬁilﬂ ADAS #jsg % it ehp 4k o

25ﬂ@ﬁ%£%ﬁ“%¢ 5%

REEF RS B4o4 4 ADAS LEE R gfes ki 1 3%
B %ﬁw BHITAR MRS R e} ARTH S N f g
PRERIBSEFELDIE > Z 2% > FEAFTZAUFE > [ F ok
BRRER GABFEF S G IEFHRS o bldo ;s F R LI 2016/9/19 s
# ”Federal Automated Vehicles Policy* » 4%+ p # af Bk xiAe b e d 15 % >
(e AR %?’?ﬁ?’a‘ S ARE AP AR R RERE
FRMSPEIE D) 3o RFd Fpdnd pobE RATE 2 %E 2 2016/12/13 £ H
FEIUDOT) 2 4 0 5 & (594 #8485 FIfe & b L 42 e d 5 % (Vehicle-to-
Vehicle » V2V) 5§ = p & 2016 £ LA 7 3084 3 R T F R 4T
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B8 % pE > 2020 & L 7 B 3iF Robot Taxi & V38 {7 o F|pb » 2 W e B 4ad] 2 @
#8% 24P B2 2 LDW ~ FCW ~ ESC ~ AEB ~ (AR & kst Ebrk 7] 5 %
TR FE RSP 2014 #18>% 28 TF LR L A(TPMS) ~ &
B8 %% (ESC)~ p # Bf & £ 3 (AEB)~ 2 if i dp/% = [ 3 & 7 (LDW/FCW) >
p 6o B ACC) ~ FYE 2k 4 B L RI(DSM) > 1 3 Sl is %k se iEbhik
NS - A

B*% SAE 2 SAE J3016 #-p ¥ & A & 0~5 Level(Lv) » SAE J3018 #% i
FiE% 2dps o ARRERFPEARD D IR THE SAELVI 25 § 2 o %2
17 #1528 4 Euro-NCAP AEB/FCW % £ & UNECE R131 AEB~1SO15623 FCW
LA IRE 2 RIAE 72(% A E 5 108 &) o & i fe4 R § Euro-NCAP LSS -
i 1,3?] UNECE R130 LDW(7 * &)~ ISO 17361 LDW ~ % i %% >4k ip| fL 28
70(~ %2, 108 &) - & B #f e4 5%+ Euro-NCAP SAS - 3 !;Léfﬁ%ﬂwi;@*ﬁ ISO
17387 « 4% SAE Lv 2 11 } 4F E SR8 » o' 2 F L A3/ HGLL &

& 519 IDIADA/i# ® UTAC) ~ Buro-NCAP & # % Lv2/3 p K & 3% = 2 > ¥ it
3 2022~2024 £ 4~ ATE K 23EEIAD o P C wHAR 6 & FAELV2S P
FRZR R ow adhl R 222 F5@mE S A2 o

A B 2017/01/01 = &% M2/M3 A73] 3% 2 §@ 4e F 35 2 5% 2B A B~
Lo FAARIE Rk S (DAVS) 2 BT %E*L 2019 & &% M2/M3 # 2 §5 ~
N2/N3 #fd gt 2 " /e g~ 28 > F 58 % 2B AE" - ~ 3 hip
W B G S (LDWS) 1 2 7 L o s Bf% L8 §f b % S (AEBS)” % i AR o
BHT MY BB ADASTCV 47 A 47 2 % 4% EAp b A % 2 B jut R
b yF -3 L 4
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Z\ 25 lADAS ,; -/u #Ejﬁgg . ;{‘é

— 2007:TPMS " 2018:Rear-view |
NCAP/ITHS 2011:ESC 2016:FCWS | caneia(Light _V_e_'l'_c'_e_)_ !
s i, | Soeeomck BEX \2018:(DWS | 2022:AEB |
ISt Qe enY 2013:10Ws | ‘ ,(_L!g_'_‘t_ Vehicle) ; (Light Vehicle) |
2006:AFS 2014:TPMS | 2016:B5D o
2011:Daylight 2018:AEB/ LDWS |
- 2011:E5C JuEiEvehide) i
NCAP 2011:BAS_ 2014:Rear-view | [_________________ L
2012: Eco-tire camera 2016:ABS (motorcycle) LT 20KKTracker
"N fuopean New | 2012:65P | | 2oxushic
Brograny 2013:AEB / LDWS (Heavy truck) | i : indicator
| | i | 20XX:V2V
1 I
2014:ESP
2010:BOS 2014:AEB / LDWS (Heavy truck) |
. 2012:ESC 2014ECWS " 2018:AEB / LDWS |
I (Light Vehicle) :
INCAP 2013:TPMS 2016:DDDS. |- osmssmmesees

2012 2013 2014 2015 2016 20172018 2019 2020

Source : Continental ; Bloomberg ; TRI » 2014/05

implemented = ------ expected

# 2.5.2 3 ADAS Jk Sudp B2 4

R ERTT ERE R
FRELWALEE  MorM3gEs  HTAS : 2017/01/01

t+— ~ TERIFH &7 KX 1 2019/01/01

B) % #.(DVAS)

if?izgiiw M2M3 N2+ #%K :2019/01/01

7 2 4 (LDWS) N3% 45 &R K ¢ 2021/01/01
= Al I 3 FHAELANS  #HHAX :2019/01/01

if?éﬁfiiﬁ 59 71K, : 2021/01/01

81 % %(AEBS) LHAZERN2 A K 1 2021/01/01
48 & ¥ A7 X 2023/01/01

L=

1.LLDW/AEBS i % > % B ¢ F %% M2~ M3 ~ N2 ~ N3 #f & wm(F73] ¢ 2013/ % 4] 3¢ 2015)
2.FCWS s see B 3 AEBS ?%fr B et ki

3.MI1 ~ N1 #f # §m2 AEBS i #.34% ¢ (4% Euro NCAP)

HED e MRED ind SABE 0 FIURR /G N ATE/E > S/ AF
Ko PHWBTR/IUBDTIRLED CERFTA AL BEE S p R LR
(ADAS)F #5 4 « BT & ~ ffy ~ Tierl ~ BB FHERP EF 3 B 2 Hy
TPEIRAE 0 U EFEL B VAT E AR S P RER L P Wl B YA
BooEF I MR FARRSBERE S LA BPFARKES > RRERS F
LB PR E T & - Tk o B AW Frost& Sullivan 3¢ & > 5G 3§ & 2021 #
¥ #F£1 > &4 10GB mu:i;ﬁg];\}i PV A gl Pp B KRB B
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(SMHTEL) e
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"

@ | cennsa ,

@ | oannax TRAAREN ApKnd

b XPRANR cSAMREL

wll arrane cRmHTE - (RAR)
‘LR ‘REXi® L) !

cgiBan CAtach CEFBEAM
;' L cEinmAn
cEmAN
* YT I T s A KRR -::::::na
% L g
% lnnntqux"“ (4% -84 -m2)

e
T
ERET L enman

z 3 n ER T8
cHANER AR
. CRAM
KEA asummas
REAR T LTIy
A ik :::::‘* CHERMAM
Wi mat ik “ABSA M. ::';
Foumiw """“'-mm S EMBAS

AREER

* @ 2
PPPPUS /i ln RO KRRErS ARAR

B 2.5.01 A% 2 fpl B4 8 dm & A%

SAELV5 A BEP/
THkR/
AR/ SAE VAR ERE
WP :tllll!iiﬁuﬂ
R %
SAELV4 | apmenmrmss
AT E AR
FEN AR
g RAAR S 851
e | sareed
i n 4 TWBHEE IHR/
S BELE R P
) e )
SAELV 2 CPEV  U6RAm ADAS+CV| E.
/ :
BAAE
BONERALE §;;7/
BEmE BRI B2 b TEED
- = "NPE
2015 ' 2017 | 2019 ' 2021 ' 2023 ' 2025

B 2.52 A RATE 3 o5 Rk

ARETASSEMEHE -2 SPRFoMERT LS A FLS
FELF > RAELSARFEE TR R ANFE- HFEEF 0 ARAR
FEIHEFF G L r A B ER ACER s % 2025 £ ¥ R} 2 ¥
it £ B SAE Level 5 2 -k > 4p B i 5 4o

-

1. BB R #@ﬂ‘Q%&:Eﬁ%ﬁ@ﬂﬁ@ﬁ%Wﬁm&h@thﬂ}
nggu;s .a;ﬂ 22 3D LiIDAR 5 i o

2.0 BT {7 A 8 A gR I P ai@ﬁf» “fixiil‘iﬁ'l"“fi#?ffﬁ"x‘f@'\?*i’#"“%ﬁ
SRR S Y Y I B e 4 3 B R S -
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ERAEBET k) K& F K23 RTK-GPS~# I%k%étiaﬁ@;
ILE B REARF B R ]‘wgizfé;\ (ADAS Interface Specifications) > # &= p & 2
B mE g o
LEERER T FELE ARY IUFE T > BT ER | Sadh BRI AR
o blde LFRECBPR -G IPBRE G ERE S R PR D g B4
Kﬁﬁiﬁﬁ@%ﬁiﬁﬁ%$% X r2PRETHG
TALREE- 2 AT O L BT TR ki AT 0 T S B A

?45% %mzéﬁJﬁﬂéprﬁ@TaTm o
HED IR AL B L Ay e R L (ADAS)E B Bk K(CV)
S REHPR LIRS A R R 28 2 e
Eiﬁﬁﬁﬁ% - & £ i * 8 -CPAS ~ CAEB ~ CLFS ~ CACC -
ADAS £ CV 9 2 255 . W EA ST R A (BT i
L 2 IEGNSS imf ~ B E L) FEEEY s iy 0 B
BgRE (7D e R E B A 17 (ADAS BLAE IR R A 1)
ST U R R MRS A 3R L M/ @ =8 8 DSRC
FIPLpes B 7 o MR W A E AR .
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=% ADAS & CV £ 2 ¥ F I B RIIR o5
31 A &3 iEp E

Y BATH HE R AT %‘E@?Jév’ﬂADAS & CV E & iﬁﬁ’%?ﬁ'%%ﬁi
RARFEHEF 31D H 157 A LB fADAS & CV 4% % v v B
v CVRRIEEEE (2R B 3.34-1~8 3.3.4-5)8 1 ;E# W B 27 web server
FE =L > ADAS ¥ CV iz iﬁi’%—*é‘ ﬁfrﬁii—ﬁ\#‘%@k =, 4d09
~ ADAS & §m( %R B 3.4.1- )% 2op Fanlrk - FRpREE A =
EETE - EVPBELREF R 2 §145(0nBoard Unit, OBU) » 1 fie § —

B R TR 0 ADAS 2w 2642 3 CAN BUS i+ 4 7L @5

BT SN (S HME R Y AL ER B OBU - B RIR § B% K
% i ¥ 3% 8 ¥ (Closed-Circuit Television, CCTV)~ # i R B4‘*'(Vehlcle Detector,
VD) ~ eTag 3 B~ B:& {7 8 /i i 1 2 F 7 % 4%35(Changeable Message Sign,
CMS)- & + OBU & §4 i % % RSU 12 DSRC 1% & E# @@J i »RSU 1 4G =
TR d Internet @ﬁh] I oEFEFTH 85 f%?‘ AL PR E
B o F 5 Web Server i {78 TR ITEEL 5 o

[V

[ psre’,
‘@~ 4G

ST

o o BT
b < " DSRC. §

D &
GNSS - ”m -
/

x_.) “\. CANBus
J
pous (o) ()

TR kR A E R

&

m
Database
§ Web Server i o

B 300 3% ks

a1 iEp ?«é{r—f :

L RSB e dad 4 BET 973 2 RIRE R BV - BEAT SRR

7

o
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p—

)
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(4)

AR SEF A A B e BRRAEERE 6 0 ¢ FF il
Blv %2 2@ F 7 %3382 DSRCERIEA ~6BHRITE 28 2@ R
2ZEFRTE 2 TagFPB 7V RET P %S 2 CCTV 2
PR SHRTFTAT R 1 2R AR ] BE T PSRITAE
D AR R S R

N
%
i

AV MHBFRFIELE 2 4 L3 RBER
~ ;: ﬁ:ﬁié NN ADAS/CV /?Jpé‘ﬁ \2 V"‘plx;’b%;:"f‘

35 1 2 DSRC # §43% % (OBU) » 11 2 % #3 8

\S}

WOV A %2 fml i ADASAPM 2 43k & - P 7 ¢ &5

® R ESFEE AR BB EE A CERYH T

Bh P GRE A N RARELE A TG &
APl- 7 iy + 3> & & LDW & FCW j# & -

B OBDII FH G E ~ > LML B2 WBEFRS N o
BB ERE A H R T EREBEI R EER
7B AR .

CV~ADAS-OBD Il & jm5 %7~ 2 dm% HRE £ 4 ST H iR
B FREEELE ww DL ER A TS

MR EGMEE o FEAE B TGy 4 ADAS i
PR % 2P sk ¥ b 7 F 548 DSRC & 434 % (OBU)w @
DSRC B R # (RSU)> R w B 2 ¥ 7407 0 X3 #2356 4G &
MAAw BT FHFHY O o

@ T HELARESLFTHAED F DR 2 EAFE LGS
N RN TS AN ﬁé\a%b%l B SR~ 2
w8 RIEYE - 48 & AL PF [ (Time to Collision, TTC) ~ & i ~ & %
BB R PR R FREREE TR -

W

BPRFFBR KT TR G ﬁ:mhAuw\mmnﬁﬁ
L DR ARREAFTRRR U AT L AL

T#Lfﬁﬁ-f?? SR & 5 350 Fﬁﬁ‘ﬁgﬂ?ﬁf‘f‘)\';}%"
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(2 THEBEIRA S SRAH 2 LRI EHM 5 MY BATH 3
Poig SRR i R TR e

() BENBERRALIPRENS > THABECGRES G2 78
BREREIIREE A COBDILERETH -

FHRFFFE B FFTFREEIL R 2 0P FERR Y BATH S
PEATHE T E¥R Ae st g

o
ETINS
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J
—_t
JA
=i
-
L
)
‘:'T'L
%
A
<

AR T BE T P PO R R
_f—y}'-‘&%'\ é_ﬁ&%,—%g’m&%,‘ I’_ﬁ&;{_

Boo~ R E AR R LR E o RyRE
4ol 3.2.1 #7571 o

5
T 7
4%\0
® F
PR
a_’n:ﬁ
x‘G%T
SO IR

Wi
5
& =
PoBom

PIERS-  @ERS-  PER-  PIER- GRS RER- EERdB-
) LR e HEMEE  hER KRR chERE S EATR
BOSksE -5 g A A B = e
- IEERAE - IEERAE - IEERAH - BRERNER - BENER - EERE
E ] -t B B e e = =

BRsstE - T80 - TFE80 - TR0 - TFIB0 - TR0 - TFEEO <TI0
2.B8 2 ETESER BEREA
X

% B2 RB
EX
HAth - SEHEENO
SEEE  O(ffEE2) O(ES4) O(EKR1) O(ER3) O(Ek2) O(fFEE)

TR KR At EI2(2017)

B iE TRMACRI32.2977 0 5 - BRESR O CREEIBERR T P LR
K Ew e =

Frjir o~ REw RoGRERT P BR-Y FRy o RER-Y FRT o
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s .
; { i : Google
b - Ao [PE— HINE

| k- P

FH KR ¢ A3 F FIR(2017)
W322¢ BATHFRIB LS TR 24

39 S B LI T R IR A
A3t E 41 1 F g 9 WAVEDSRC & 44 L 5 i 5 & o
V2V/R2V 2 S jcidfice > PR PN Rp & 17 g2 B ?%(OBU)VL’ ek
#(RSU) > **F B Hid SR T (72 & 298 J 5 SR il s 2 2T
K27 & DETREAL ST o

33.1 Bl 2 93K K 233U

FREERMIBANENFRE AR s LR o AR EEERE O R G R
Bk R PR e (BRI K ) 0 & AR (2 R K )k § RE TF s 4o
B 3.3.1-1 #751 © iﬂL”“ BRI AE B R € » IEEE1I609.3WME xp 7 & $&
B2 JRAE 0 2R 15 WME € &b fap s (178 #E£0) i (7 PRAL A 46 0 JRIER #6 p
FEGUPRIEATR Y IR > U PO ORERTIES > RSB PIR AL
PRI B BRI L o 2OV R P o o T‘uaﬁ i\ K A g w WME Zxp 5
B TPRIEG K0 K1 D 178 4F ﬁ»v]z%wjlljz»}%#é C - AT RIRAFR 4R ET
BRI PRIRR 57 dp LAPRAHIEE 0 (B FIRIR G Peinbe 1T o B8 Uk i 2 g
RETF TSR 2 2 0 SRR o AN o AR
E BIEIRE SABJ273S cl L R EIRAEFTR - ¢ 2P RFRTIARHK
gk A% >3 4 (Basic Safety Message, BSM) » 17 % §& )% # 3 % eh & & TIM
(Traveler Information Message) ~ RSA (Road Side Alert) ~ SPAT (Signal Phase and
Timing Message) ~ MAP (Map Data) % PR#%+ 3 3 o ¥ % 3% http -~ telnet 12 % ssh &
¥ LREREY PRI o

e
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Application Layer { HEFZ2ERER (SAE 12735) FFZ2AERER
Transmission Layer <|: E E IEEE 1609.3/WAVE TCP/IP
16 16
Network Layer 09 09 Sy Message IPv6
> | 3 | Protocol
{12
Datalink Layer g LLC (IEEE 802.2)
(WAVE MAC) <
Multi-Channel operation (WAVE/IEEE 1609.4)
Physical Layer [EEE 802.11p
FAL KR ¢ RE A F I B S HORAIRTIE * (2/4) (2016)
Bl 3.3.1-1 % 2.8 fm g ST R
ERFSEAE AR RBTIEERERD

SRS ERERIBFE

SRR R ERERIRERE
b ]

BRRBREERS
BUEIRBEE

g%ﬁ?ﬁﬁiﬁ%ﬁﬁiﬁﬂ
REEEERICRIES
LERREEEE™
TR KR D R R F IR B R £ PAIATE * (2/4) (2016)

Bl 3.3.1-2 gr R b 238 (T pF 5 )

&% %% ¢ IEEE 802.11p ~ *FL% T H @ﬁi?]év"!iiﬁ‘é v ded 3.3.2-1 Ao o e
A R4e > R (¥ IEEE 802.11p e 41 @458 L% % 6~ 12 2 24Mbps @45
i# % (24 ~ 54 Mbps > optional) » B 4 % % IOMHz > i®* 45 E 5 59GHz - ¥
ok kPR £ RE ﬁ?l FR e 1QPL (research qualified products list)*#. 4 » & FAE
LEFFBET S+ S(10H2)H BSM > w3k # 23R Fanfirh & Sehk e -
JEiE 3 5 10Hz % &_BSM ehig % o
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# 3.3.2-1 ﬂfﬂ#&é@ﬁ]*mb b iy

W B T8 B DSRC/WAVE Wi-Fi Cellular
Data rate 3-54Mbps 6-54Mbps <2 Mbps
Mobility > 60 mph < 5Smph > 60 mph
Nominal
10MHz 20MHz < 3MHz
Bandwidth
2.4GHz,
Operating Band 5.86-5.92GHz (ITS-RS) 800MHz, 1.9GHz
5.2GHz (ISM)
IEEE std. 802.11p (WAVE) 802.11a N/A
TR KR AR PR A R L HAELIRTE * (2/4) (2016)

333 £ SAEJ2945/1 {78 % > &5 R4

SAE J2945/1 2.5 7 78 % 2 fe* @ ymwehg RAF 0 & 2 P
B R R dmioiP B B SAEIRT3SBSM U AR F e B agiE > LR
FRAEALEZDPPPERBRE AT o2z Eanirh Az 2 RERTEE
o ANFIREHIMF e 2 ESUFE L A e B R sl i R e B TR
T M-F R HEE 5 B & SAEJ2735BSM ff itk it 0 £ #3412 ASN.1 UPER %

B %075 o B %36 IEEE 1609 5 7 i% 41 o

v

Sensor Data HiSsensor &

Path History

v
Path Prediction
v

STERRES repeat

FAL KR 3R 47(2017)
B 3.3.3-1 BSM 3t 4 & # /A28
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SAE J2945/1 %4 % % 7 SAEJ2735 BSM & B s M F o bldoiz
EFote cd#R CFRFRFEFOEREE ?f%,"ﬁmiii%'fr‘s“,'ﬁ%&“fi
R AFERBREEZRF T VERS 2 SN L REFE L 2R &
BSM 1§ =2 [ el B {4 > 4] 3.3.3-2 957 ¢

R — A
V2V Safety Message BSM Contents (see J2735
1

FCW, BSW/LCW, IMA
Stopped, LTA

EEBL, CLW, IMA Moving

Relative Road

Required for:

+ Relative Road Level Target
Classification

« Threat Assessment

+ Threat Assessment
Confidence and System
Robustness

Level
Positioning
DE_DSecond
DE_Latitude
DE_Longitude
DE_Elevation Relative Lane
DF_PositionalAccuracy Levg{ .
Positioning

DE_Heading

Required for:

+ Relative Lane Level Target
Classification

+ Threat Assessment

+ Threat Assessment
Confidence and System
Robustness

DE_VehicleWidth
DF_PathHistory
DF_PathPrediction

Required for:

« Relative Lane Level Target
Classification

Required for:

+ Relative Road Level Target
Classification

DE_Speed
DE_TransmissionState
DE_Acceleration (Longitudinal)
DF_BrakeSystemStatus
DE_ExteriorLights
DE_VehicleLength

Required for:
» Threat Assessment

« Threat Assessment
Confidence and System
Robustness

Required for:
» Threat Assessment

« Threat Assessment
Confidence and System
Robustness

DE_SteeringWheelAngle
DE_Acceleration (Lateral)
DE_Acceleration (Vertical)
DE_YawRate

Required for:

« Threat Assessment
Confidence and System
Robustness

Required for:

+ Threat Assessment
Confidence and System
Robustness

DE_VehicleEventFlags

Required for (EEBL and CLW
only):

+ Hard-Braking Event
Notification

+ Control-Loss Event
Motification

FAL KR ¢ SAE J2945/1 5 1 Ak

Path Prediction {; 7 V2V 7@
B gt 5 T8 1 ke
ﬁm%%ﬁ&%,ﬂﬁﬁ
Bl 57T o

“"%;i%\*ﬁff'

%l]ﬁ;}“b

i #r (2016)
B 3.3.3-2 L2 etz

X2 A K
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=== Host vehicle predicted path (curvature)

8] 3.3.3-3 Path prediction #f = R #71% 4 ehg, & B 4cie * K IR RIS

Path Prediction 73+ & i& 45 SAE J2945/1 #73% ik cn %< L 40T Bl #r7 o

b o| 1 | FiteredRadius_Riaw
2egsth | FiteredCurvature Ran™ |
Divide gy condOrdetanpass

[VehSpdMPers]
|u] £
VehSpd VehSpd_LowerLimit

IsRadiusGreaterThanThreshold
[Prevent Divide By Zeto] OR [Filtee dRadius]

_’E 3 HVPP_FilteredRadiush
PathlsStraight_Switch

Is\ehSpdLessThanThreshold

h

b

h 4

IsP athStraight
B8535 |PathlsStraightD efault

B 3.3.3-4 SAE J2945/1 & 3 & ¢ Path Prediction ;% & jm 42

(1) 3+ 5 2 fmeiie g 2 2 2 3%

Q) LT ER L F

(3) # Fi¥ D - BAARDIGE R LS - LR B BRI S e

discretized second order low-pass filter °
(4) #-Bipis cnd Figdrw Lo

(5) % SAE 2735 R #-BEH » A L) > T Hck p EEEA S o aue g 0 f B
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R PT kMY AR A BN EEFD AT AN A

B XA E A LERET R FRTRF AR R o R V2V

i WALTA
(LTA-0-1)

@ W AIMA
(IMA-0-1)

(Sl fwarning {fi %7 il 2 [©l @ warning il ¥

FH kR L 1R #7(2017)
Bl 3.3.3-5 IMA(2 )% LTA(% )2 i8 (ein 42 8]

i W AFCW

(EEBL-0-1) (FCW-0-1)

e

(Gl fwarning {fi 5

Bl @ warning i 5 & ¢

FH kR L 1R #7(2017)
B 3.3.3-6 EEBL(% )% FCW(% )2 if {tjn 2§

RULPRT B4 V2V R F H 2 FR R P E Y 2R B R AEY 1 AR
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FREENATEERE P FEET P §m2 T RSU-enhanced V2V | H ¥ o 4o
3.3.3-7 #1770 bk kit i RSU R wﬁmﬁﬁf%ﬁ* IFhiT R 2%l
BERFA 0 X P fRE LT AHEN A SF 20 4 ¢ (SAE J2735 BSM) 5 i
DSRC & e s H e 8 B 3% » 4 WAVE/DSRC # #(OBU) 3| #* 3 &, ¥
fRiris B AL B I TGS X 2R IAFE XL AL i R E
FEBRE A aER F AL B R BT P H OBU e Tt 2 iE
LEG(F IR R e ) AR Ak VIV R 2R LR T
pt #pF L TRSU-enhanced V2V | o

Radar output

e

Valid SAE J2735BSM

i

ITRI's Congestion Control

FAH KR T 1A EF I #7(2016)
B 3.3.3-7 i ig] ;% ¥i— RSU-enhanced V2V

PR FRL PREEERR CMS ¥ R TG REELERTIE B E T
LR 'Jﬁ%ﬁvﬁiﬁ’ﬁ’é*E'JRSUﬁ [ * Rl R BT TR & R
TOH T EREET LT R CMS TR FRET G o gt ks
[%,%%ﬁiﬁﬁ,’ZuﬁW%H~&§ﬁ’i?@ﬁd Bh e s g3
B i KA OBU 2 fms 7 518 CMS—F%*JZ;""J Kenigik o @ 5 £ OBU
B R VB p 5 E WAVE/DSRC @ 3| wps e Bn (84 51 - ARE
- ) e
RSU § =8 k526 § 0T sy e

LG d PRS2 i T < 2 SRR
2. By AR E 28 CMS BT
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3BT S REETHEE D PSS

4. B ER T 2 OBU 2 4 F s i
5. BT Bk ';m‘ N JERCE

LU ARG FTHRED BEL SN

%’93

)
AT

V2X BLp3RiBB 4G 218 S8 45> B ML S R AR T OELEY
CMS %77 ¢ % » ¥ 12 DSRC 2 g d 3R v 4p M T % OBU 2 {4 #

e Y

7L O

CMS Enhanced SPAT
Warning AT sender
l Radar fusion |

Sensor Handler |

s

FH KR ¢ 1R #H(2017)
B 3.33-8 B Rl 6 % 4

B LR Rl 2 a0 V2V/V2R TR o B BB SAE J2735 e v ¢
ArE &L VAP RE 7B KRR 4 R N k2t BSM ‘{fﬁ,;}%t’ - faf o
WAVE/DSRC OBU ¢ = # #-F 1% 1 J2735 Encoded #-% » e jz D] F 1 ik
Ppte s o4t 1 3% 1 IEEE 1609.3 #ie it (7 § % - 4 ¥ > § WAVE/DSRC RSU
Y ¥] BSM 41 & p% » WAVE/DSRC RSU + ¢ 5% IEEE 1609.3 i e 4% Jc & v v
SAEJ2735 /e f245 o V2X RSU B ] 4 Sk B46-F 5f L § & (R3] it v 2 4
T S 2SR AT R TR RS 2R el
SR A A A% 230 L (SAE 12735 BSM)L > i B bR AUl AR
% OBU - 1 * #%3g $pivm @ RIR/V2R P PP E 5 V2X 22 £ 38 &7 #4500 2 7
BALD P X rERLA

Ethemet/dG DSRC
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Radar
B8

V2X RA %

IHA
LTA
EEBL

FCW

Ethernet

EEBL/FCW

FH KR 1A R 4H(2017)

®] 3.3.3-9 CMS &7

B 3.3.3-9 wmp g &

ik 8 (S0Hz) s 4 12 >
ﬂﬁﬁbkkvrﬁ%%ﬂ*éf%’

12 MR RS

IE B Rt o BRI T
v T g g i

E R R
HREER EE

i g (5

»mﬁ&@ﬁﬁﬁﬁCMSﬁ%,ﬁ
THEBFIRSY > V2XR
Ho s :

12 8o

EAPHT D 2 B 0
S i enie B He s 2IREEUFE K

B de it B gm0 58 V2X &

RS485 to USB

M
E RO DTS 4
LY R
AR

s
S &
% fp| =4 1% 3§ Serial Port 12

[F SRR 1 & R i <4
SERE - EFHRAGHE
©d Radar i8 g it e 12

34 20ms

45 e
SULETIE

230 % Bk MR TR

8 o 4 3% iF Ethernet 2 UDP = 3% i% ‘é‘.&;&g > 11iE = R2R/V2R/V2V % &

TEV2X % > B kAo

% 3} L7 22 RSU 2 TCP/IP i@

Wi E_ o e Rl

1 F —Ff,_,p'; B
1. Ethernet Il #t# (Physical and Data Link layer)
Preamble(7) SFD(1) DA(B Al6) s Payload PAD FCS(4)
> AlB) 5 ' S
: : : ' type(2) ’
2. IP #t# (Network layer)
Version(4) | IHL(4) I Type of Service(8) Total Length(16)
Identification(16) Flag(3) Fragment offset(13)
Header Checksum(16)

| Protocol(8)

Time to Live(8)

Source Address(3

J

Destination Address(32

Options

Padding

Data

3. TCP #t# (Transport layer)
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Source Port(16) |

Destination Port{16)

Sequence Number(32)

Acknowledgment Number(32)

Data : o APk o
Offset(4) Reserved(6) Flag(s) Window(16)
Checksum(16) Urgent Pointer(16)
Options Padding
Data
Be gdpidite 44T
Byte# #7 #6 #5 #4 #3 #2 #1 #O
kh 00 2D 00 1D D4 08 66 30
Bx
Bit ##3= | 00000000 | 00101101 | 00000000 | 00011101 | 11010100 | 0000 1000 | 01100110 | 00110000
Bx (7) (6) (5) (4) (3) () (1)
58 8hit 7hit 11bit 11bit 13bit 13bit 1bit
=
B8r B8 | B& BEY BHEX BEY BEX 2
EE ID RE aERE BERE B S EER [CI)=={2 =
gl _ , . : , . .
I uint uint uint uint uint uint bit
. X (% vx) | Variables:
I + ry — range in X-direction
T H_H ry —range in Y-direction
o vy — speed in X-direction
il vy — speed in Y-direction
=1V iRl )
1y — range radial
v — speed radial
4 o — angle
- Origin
Y (ryv, vy ) S
W oosos
# 3.3.3-1 RSU w @ 3] {s 5 Server e ;% 71 %
# A H i
% it ID#4~ 1 B BHPF FHID[OHX =B [OJFY | X =B)Y =8 (13 i
= % [0]#X i B [0J#Y i# B [0J#E A& ¥ A REa Map
[OJ#ID[1]#X = % [1]#Y =% [1J#X & A[1J#Y | $=%):m
w i iR [1HE B[1]#.. X#ER)Y#R(ATE
(ex: 22#2#07:35:57.123121.04283#23#30.26#- S e BRad 3R R G
467.01#-43.92#-2.88#4.4#49#64.52#-467 .2#- g e,k 2 1t iE): km/hr
50.40#3.24#4.4) £ R:m
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N

Hi-®mp

T if 1d#ODj id#PF BT #2 i #headingh & B #iF R
#4vig K #length

B U Id#PE B HPESEHELIE AR F) B8 2#
TR A7) BAHHE 8 S| ) BB 35 44 4 ) B
(ex:
1#07:35:57.123121.04283#1#1#2#2#T#3# 1 #0#0)

P2k 1~3, 5035 1 green,
2:red, 3: yellow 0:&
P ELEE,F) #1000 £

e
# (B

2P AL Lileft 2:right
3:left+right

CMS cms id#PF B # 2 Bk e #EE o F) ik (ex:
1#07:35:57.123121.042
83#2#2)

OBU 1.OBU ~ ¥ : BSM w {3 &

2.0BU # % ADAS F# : 4G w {5 &

FOR kR 1R ELF A 9H(2017)
334 Bl EER

+*'#‘—§:Er 2 FEHIE R BT PTG S O

A7 R B e

v % B 4@ RSU~6BFiE 2B eTagReader~6 i CCTV~CMS~VD~

%ﬁ;ﬁ#ﬁi#liiy{ Hoo ¥ E Ty BT 2ZERE P

1. ¢ B Re-¢ Bt FRT

E 35y A it de T ol

AR AR R > R B RS L BRI

Bev oMaEHRY DR FRZ Y FeRE B kB TR BT
FARFIREC HIEFA T 0 R ESERAR TR ¥ b2 Y 12 B A
EGFMACMS T T AH 0 A SR DSRC & B g & » &
718 epk ) RSU » % 3%B4 T 8 V2V R2V 2 CMS v 78 % 2 ¥ 7
}‘%’J’r o

2. ¢ BR-EER T FEC DR GRFRNY BRAGEEY B ipPT L
#pek ] RSU & &34 DSRC # FFidr % 2 E @Y > Wi v £ &

V2V ~R2V R v (78 &% > &3 g * o

%ﬁ%HRﬂjﬁ%%ﬁDﬁw
V2VR2V T F 8% 2 87 b o

4. ¢ P R-EEr B FERC DEY R
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7] RSU #& &3-%* DSRC #

Fo g TFEC ER R TR LERLGE 2 fpehd o
BREEAEL 2EREY > MR R

i e




6 o2 % RSU> & ix

IR S

WP~ 2 R SR D §meh eTagRFID 73

J}ﬁi»ri

PR BRpr L% - e eTag R 0 %k
B

UM BB FTER L AT o

:*J}g»é, y Ay 3tk Eu
FRE R T A
AL

F oS 2 B R K

‘J?‘flﬁx BFosiE % - E’VDﬁ'iﬁi@i?%
1?‘]&”"#&11:-51%11#"’\:‘ uxE‘.ﬁ,*ﬁA}ﬂfﬁ'_&i’ﬂ’Fﬁ'

BipHArk 3341

ST REFKRTEY R

iR

?

# 334-1 F kS B MR RR G FE
KA A5 i
RSU IWCU RSU 3
RSU Unex RSU-201 1
3R ) S Smartmicro T42 6
CCTV Vivotek IB836B-HT 6
rRi, #E R W] s 2
3.0 5%, & f# 51.2cm(W) * 76.8cm(H)
CMS 3
2 3 HR D 3%2E 3H 2)
¥ F 4] 1 25.6cm *25.6cm
eTag RFID # % 4 ~ RFID 2 iz if ip| ® 2
VD et 2 gt ] s 1
oyt ® TSC-2000B 1
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F oI LR D IR R SRR AT

(1) ¥ & ge-" FR

B it =
RSU IWCU RSU 1 8
%a?—& Smartmicro T42 4 '“%
EiE < .
CCTV Vivotek IB836B-HT 4 Ogm Y
=315 =S
HFaE AR EIEH B E3.0hk
CcMS E#E51.2cm(W) * 76.8cm(H) 2 '@ )
NRE B 3*2(E31E2) l
N A/)N:25.6cm * 25.6cm .
it el " &
P £# TSC-2000B 1
eTag Z1#- RFIDERIX %4 - RFIDERE0 28 1
:RSU . g &

A . v sm P =xrEE :eTag B Ve .
ety EAIB IS OB (R R - 12 IS % fieTag RFIDHH
En #EBEORVE2ER P RECER B
: SRESIERIER RIS O M - IREBEBEDIT - - —-—

. SIS IIECI8REE - BARSUIE REEEORZRRAR
{SPATSE SRS ARA A,

B 3.3.4-1 ¢ P pe-¢ Bl gz
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Q) * Ep-k Ep g

05 RISE yE
RSU IWCU RSU 1 - A
2HKNEE Smartmicro T42 3 .4.
ccTv Vivotek IB836B-HT 2 DG
EE Q .
BEETHIBEHIENIBE3.0R ?*Hj
™S E#51.2cm(W) * 76.8cm(H) 1
PE Tt KR 7))
XZFA/)N:25.6cm * 25.6cm
;;;l:aﬁzosr{c mamn . py B TRREE s
R AR E RIEOR2VE }igj’g%ﬁﬂﬁﬁzmlﬁﬁﬁ iR REBEORSETAR
< :CCTV

RIBEIEO/E - RUBRBERSN

5 BISR HE
RSU IWCU RSU 1

A :RSU %
EEBHDSRC \|RE - 12t b3
EREEAEEREORVE
ZER FEERS

§3343 ¢ FR-LERRRRALE
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(4) ¥ I -k Eu g

Bedr=] BUSR HE
RSU Unex RSU-201 i R—
i

5%

A :Rsu

BB BDSRC MRS - 12t
ZERIS A S E RIS OR2VE chIE %
2ER A \

B 33447 P p-kEFr BRRPRAEEE
(5) » L (BETRAY FRT)

AR 2SR uE
VD  Z@-SunRay fREWRBARE 1

@:\vw
RS EWMAEREE - 12
Hz@REA

B 334-57¢ g (ke FRFBRRPRAEE

(6) ¥ I BL2BE — ¥ M E

B4 Bisk HE
eTag  Z#- RFIDEAIXAR - RFAIDEHERZE 1

: eTag iR EX=E
MEUS I EeTag RFIDE R
REZEREB AN e . HIEEE

HIFE

B1334-67¢ P25 FARBRKRAZE
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90 -

eTagii R B

(e T

DSRC WU RSU

FHRKR : A3 E R
B 3.3.4-7 B v 3K & @ RFEHT LR

B 33.4-7 3 B p v &8 RSU 422 Mk o B 7 BL2hprd| B 4
v 2 FEAR S PEEIE R 4R f)d UDP fhig s 2w 835 RSU T @ RSU
Rl TCP ents 2o § P R o § Z TR GE V2X 3-8 18 % L T
2 % > %7 (ex. IMA)RI RSU ¢ 12 UDP i@ 5= 5 44 CMS T i g2 enf 4
HOLER WA o gt ¢ RSU 4 €356 DSRC A 4 BSM #¢ o % g e
OBU(V2R)it {7 i © 4 {2 ¢f1 V2X Z]%7 o £ {5 RSU ~ eTag # B % ~ CCTV ~ VD
B R E B EAG RS TR Y B 5o mdp B PF A B4-B] 3.3.4-8 47T o

] |

I
| Listening data over Listening data over
| TCP uDP
EEpE s 3
.—&Sgafr«ué}ﬁcﬂ Time syncand back
: up to memory
I >
|
|
|
=y T W
LEEEEMD@FEE Time sync and back
: up to memory
|
|
| |
| |

Keeping update per time

TR AP EEE
Bl 3.3.4-8 8T K& @ RFSE T LB
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¢ RSUR K2 OBUEL A BB T A RSB oo g
k- AR LI
% 3342RSU w @3] T 2 & dn 4

=

EhFze | {

"Radar":

{

"timestamp": string,

"radar 1d": value,

"obj_no": value,

"objects": [

{
"id": value,
"X_pos": string,
"y pos": string,
"x_speed": string,
"y speed": string,
"length": string

!

{

"id": value,
"X_pos": string,
"y _pos": string,
"x_speed": string,
"y _speed": string,
"length": string

foo 14

S RSU w i) = s gy 2l o

S Hp

LA | $EUE W %5
timestamp | String RSU 4z 3| & & & pF fF
radar id Int #i% ID
obj_no Int cE Rk Bk
objects Array Pt E R id, x_pos, y_pos, x_speed,
y_speed, length
id Int $ i 1D
X_pos String BaEx > iRy m
y_pos String Bydy > e m
x_speed String X > ik B km/hr
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S LA | SR Fpt AL
y_speed String y> e R km/hr
length String £ B m

JSON % B -
{"Radar":
{"timestamp":"2017/07/05 15:03:15.666","radar_id":11,"obj_no":2,
"objects":[
{"id":59,
"x_pos":"35.584000",
"y pos":"12.288000",
"x_speed":"-17.280001",
"y_speed":"0.000000",
"length":"2.000000"},
{"id":49,
"x_pos":"53.759998",
"y_pos":"-1.024000",
"x_speed":"-2.520000",
"y_speed":"0.000000",
"length":"5.000000"}
11}
%3343 w gL SgiEad
#FhFxe | {
"Signal":
{
"timestamp": string,
"road _id": value,
"signal phasel": value,
"signal secl": value,
"signal phase2": value,
"signal sec2": value,
"signal phase3": value,
"signal sec3": value,
"signal phase4": value,
"signal sec4": value
I
P RSU = @ ##4] * & 58 & o
TTLIE
S efE | $HAE wp Rt
timestamp String RSU T 3| BLzEPF I
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LA | 2EAE o %3
road_id Int ¥t ID
signal_phasel | Int BiE 1 pFE4p 1:green, 2:red, 3: yellow, O:
#£ M5
signal_secl Int guis 1 44 B s, 1000: A 3K ¥ #) ¥k
signal_phase2 | Int BIE2 Fp 1:green, 2:red, 3: yellow, O:
£ EHE
signal_sec2 Int s 2 FlAR ) B s, 1000: + & B #) #c
signal_phase3 | Int BR3P 1:green, 2:red, 3: yellow, O:
&P
signal_sec3 Int s 3 FleRE ) B s, 1000: A & B #) #c
signal_phase4 | Int BE A4 pRip 1:green, 2:red, 3: yellow, O:
&P
signal_sec4 Int gisd FleP s, 1000: A X ¥ #) ¥k
JSON 4 & -

{"Signal":{"timestamp":"2017/07/12
16:52:39.177","road_id":1,"signal_phasel":1,"signal_sec1":32,"signal_phase2":1,
"signal_sec2":32,"signal_phase3":2,"signal_sec3":1000,"signal_phase4":2,"signal_
sec4":1000}}

% 334-4RSU » @ 7] 5 CMS 3 4

gagg |
HCMS".
"timestamp": string,
"cms_id": value,
"status": value,

"sec": value
;)
T RSU w @ 7] 5 CMS 3 4, -
R T
S | SR Fp %ix
timestamp | String RSU i% 41 CMS 3 & P& R
cms_id Int CMS ID
status Int R 0:non, 1:left, 2:right,
3:left+right,
4:allow_gostraight, 5:lta
sec Int R om ) #ic s
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JSON §# o :

{"CMS":{"timestamp":"2016/08/05
15:58:40.682","cms_id":"1","status":"5" "sec":"2"}}

% 33.4-5RSU w @43 5 R2R 7 21 4,

Eaze |
"R2R":
{
"timestamp": string,
"hv_light": value,
"rv_light": value,
"warning_state": value,
"hv_id": string,
"hv_speed": value,
"hv_acc": value,
"hv_head": value,
"hv_yaw": value,
"hv_lat": value,
"hv_lon": value,
"rv_id": string,
"rv_speed": value,
"rv_acc": value,
"rv_head": value,
"rv_yaw": value,
"rv_lat": value,
"rv_lon": value,
"fx": value,
"fy": value,
"distance": value,
"hv_ttc": value,
"rv_ttc": value,
"t index": value,
"collision_lat": value,
"collision_lon": value,
"di": value

il

Hp RSU v @ 47] & RIR #7 & -
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S8 LA 583 P Bx
timestamp String RSU i* 41 R2R
Bom o 4 pF

hv_light Int p 2 EE A | 000:non, 100: = = & &, 010: & &
%,001:% % @ J\%_, 110. 3w +ET
B 0114 2 e +ATE % 1112
SR s A

rv_light Int s BB |

warning_state | Int %?—‘r;l* Ak 1:R IMA, 2:L IMA, 3:R IMA 13t
phase, 4:L IMA 1% phase, 5:FCW,
8:EEBL, 9:LTA

hv_id String FEFE+ID FERN
0:p % BSM
11171178 % 3 £ 2. BSM
201~202:# % ADAS Z_ BSM
ID:
Obu_id
radar object id
ADAS object id

hv_speed Int p i odag m/s*10000000

hv_acc Int B4 B m/s2*10000000

hv_head Int pae J& ¥10000000

hv_yaw Int FREAE T A /s*10000000

hv_lat Int pa R *10000000

hv_lon Int pasER *10000000

rv_id String FEHE+ID FERAN
0:p % BSM
111~117:8# % 3 £ 2. BSM
201~202:# % ADAS z_ BSM
ID:
Obu_id
radar object id
ADAS object id

rv_speed Int - = Y 3 m/s*10000000

rv_acc Int B AriE B m/s2*10000000

rv_head Int - B S J& ¥10000000

rv_yaw Int B hiE R R /s*10000000

rv_lat Int s B R *10000000

rv_lon Int B TR *10000000

fx Int p @ A %2 | m*10000000

WE X B
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5o LA 58 i Bl AL

fy Int p 2 RiE %2 | m*10000000
WAY ey

distance Int % & B AFEA | m*10000000

hv_ttc Int p @ TTC s*10000000

rv_ttc Int & TTC s*10000000

t_index Int B AR P R | s¥10000000

collision_lat Int i Bk R *10000000

collision_lon Int Fifg 8L R *10000000

di Int B & (7:23 % | 0:non, 1:IMA, 2:LTA, 3:EEBL/FCW
)

JSON §# 6 :

{

"R2R":

{
"timestamp": "2016/08/05 15:58:40.682",
"hy_light": "0",
"rv_light": "0",

"warning_state": "0",
"hv_id": "111,11",
"hv_speed": "86621111",
"hv_acc": "-732292",
"hv_head": "3023700000",
"hv_yaw": "4100000",
"hv_lat": "247772650",
"hv_lon":"1210442333",
"rv_id": "112,19",
"rv_speed": "85800000",
"rv_acc": "300000",
"rv_head": "3025500000",
"rv_yaw": "9700000",
"rv_lat": "247772716",
"rv_lon": "1210442650",
"fx":"23314858",

"fy": "-23073243",
"distance": "32801786",
"hv_ttc": "-83424270",
"rv_ttc": "-81261084",
"t_index": "49000000",
"collision_lat": "0",
"collision_lon": "0",

"di": "0"
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B

% 33.4-6 OBU w @44 5 V2V &7 &

(3

It
4
o

{”VZV":
{
"timestamp": string,
"hv_light": value,
"rv_light": value,
"warning_state": value,
"hv_id": string,
"hv_speed": value,
"hv_acc": value,
"hv_head": value,
"hv_yaw": value,
"hv_lat": value,
"hv_lon": value,
"rv_id": string,
"rv_speed": value,
"rv_acc": value,
"rv_head": value,
"rv_yaw": value,
"rv_lat": value,
"rv_lon": value,

"fx": value,

"fy": value,

"distance": value,
"hv_ttc": value,
"rv_ttc": value,

"t index": value,
"collision_lat": value,
"collision_lon": value,
"di": value

i

v

o

OBU w i 4] T 5 V2V & 731 4 o

AP

A | $EAIE S % 2r
timestamp String OBU i i V2V ¥
LR
hv_light Int BB sk 000:non, 100: = = & %%, 010: £ &

%,001:+% = = %, 110: 2 & w+47
B 01142 w4+ % 1112
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LA | BE o %3t

SR < A

rv_light Int B ek Ak g et

warning_stat | Int %?fr kA 1:R IMA, 2:L IMA, 3:R IMA 1%t

e phase, 4:L IMA 1% phase, 5:FCW,
8:EEBL, 9:LTA

hv_id String FARE+ID FERN
0:5 % BSM
11171178 % 3 £ 2. BSM
201~202:# % ADAS z_ BSM
ID:
Obu_id
radar object id
ADAS object id

hv_speed Int p i odag m/s*10000000

hv_acc Int BB 4eig B m/s2*10000000

hv_head Int p a3 J& ¥10000000

hv_yaw Int FREAE T A /s*10000000

hv_lat Int pa R *10000000

hv_lon Int pasER *10000000

hv_id String FEHE+ID FERAN
0:f % BSM
111~117:8# % 3 £ 2. BSM
201~202:# % ADAS Z_ BSM
ID:
Obu_id
radar object id
ADAS object id

rv_speed Int - = Y 3 m/s*10000000

rv_acc Int B Seig B m/s%2*10000000

rv_head Int - J& ¥10000000

rv_yaw Int - BT J /s*10000000

rv_lat Int s B R *10000000

rv_lon Int B *10000000

fx Int poB o k2 m*10000000

B XE
fy Int P oA k2 m*10000000
A

distance Int B B EARFELE m*10000000

hv_ttc Int p @ TTC s*10000000

rv_ttc Int @ @ TTC s*10000000

t_index Int B 5 TR IR P R $*10000000




S8 LA S8 B %
collision_lat | Int Fi g Bh AR *10000000
collision_lon | Int Fifg B R *10000000
di Int B & 73 w88 | 0:non, 1:IMA, 2:LTA, 3:EEBL/FCW
&

JSON % B -

{
"V2v*'.
{
"timestamp": "2016/08/05 15:58:40.682",

"hv_light": "0",

"rv_light": "0",

"warning_state": "0",
"hv_id": "0,201",

"hv_speed": "86621111",

"hv_acc": "-732292",

"hv_head": "3023700000",

"hv_yaw": "4100000",

"hv_lat": "247772650",

"hv_lon": "1210442333",

"rv_id": "111,19",

"rv_speed": "85800000",

"rv_acc": "300000",

"rv_head": "3025500000",

"rv_yaw": "9700000",

"rv_lat": "247772716",

"rv_lon":"1210442650",

"fx":"23314858",

"fy": "-23073243",

"distance": "32801786",

"hv_ttc": "-83424270",

"rv_ttc": "-81261084",

"t_index": "49000000",

"collision_lat": "0",

"collision_lon": "0",

"di": "0"

1
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LEER LR S R R

3.4.1 %%'”?“?& TR

A E R B R R T e ADAS B R sk B R

#H P ¥ (Camera)~ 7 £ (Radar)~ > ok ik & w(GNSS)"F M £ E ~ (IMU)~

? B B(DVR)F L RE > % OBU & RSU it i7 g L F 4 B85 » 54 IPC

@nﬁ FEHAIE I TGS 0 e 4 5E 5 LDW - FCW ~ BSD 112 3 4%
Rk 5o ADAS B % 2 o W] 34,11 5T 0 P 4T

1.

Camera /¥ NTSC 4 & 22 DSP(LDW/FCW function)4p #% ; DSP #-:8 & & %
(¢ FRFAFA -~ 253 jegp 2 ¥ 5) % 5] CANBus -

. Continental Radar "2 CAN 4 & ¥? Sensor Fusion Freescale ECU #p 4% > Sensor

Fusion ECU #3+ 5 S % (¢ 2o > B RIEH 5 > D e ¥ 1 2 o > & jmsd
B/4viE B)®i% T CANBus o

. GNSS £ IMU 12 RS232 /i % &2 IPC Apd% > IPC #3r B 8% (¢ 7 2 o5

B ILE B @ de 4 )@i¥ T CANBus -

. DSP 12 CAN /i & & CANBus 4p4 > #i% :r'z_ FARE EME -

. IPC 72 CAN 4 & 22 CANBus 4p#% » ¥ — ##12 Ethernet 4 & 22 4G Router 4p

# 5 IPC 712 HDMI & £ & DVR 4p#(s* £ * SD +) * 1273 image
Fte

. OBU 1 Ethernet /i & ¥2 4G Router 4p 4% > * 2 @ BSM 2t i ; 4G Router

A EREREE D ﬁ%ﬁiﬁifﬁl@ » % 12 1@ i¥ CANBus 3 & -OBU 7~ 22 CANBus
A#: > ¥ L zB~ CANBus F 3L 4,

. %84] Radar 1/ CAN 4 & ¢ CANBus #p#% > * % %% BSD & 57 34 -
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MINTRON

% Continental
NTSC 1
ekl el '.‘

| | can

f#Eglradar f#glradar
Freescale
SR X

CanBus | ‘

TN, l I _—
= j—oeene L L 2

BUSDAQ-2 4G router OBU IWCU

UsB

IPC
232

GNSS IMU SEREst

NovAtel  LPMS-RS232
FA KR T A E ET(2017)
® 3.4.1-1 ADAS 2 45 s %7 7, ]
ADAS § % & w5 ' 2 #7248 (Camera) ~ 7 iE (Radar) ~ 23f H4nfrh ks
(GNSS) ~ 17 1B £ E (IMU) ~ IPC ~ i & 3+ % B B B2 M50 P 4eid o
CHA 2 KB Y o 4eB 3.4.1-2(a) 0 2 S

-k
Ao RATEAT FEL R ﬂq,/}fﬂﬁua WELS o B 3.4.1-2(b) &
il AR B LA o B 3.4.1-2(c) % H T R

FTHERTEARI G 2T ET
B GELAR A :




IPC % $3v15 3 Fa > 4oB) 3.4.1-3 < IPC * % &2 ADAS ¢ CANBus 1/ % #
'g»?ﬁ"@@?] » 3 & % ! Ethernet @ﬁie?]%fl ~ CAN @ﬁi;f]fg’n\ « %%~ USB @@J@\(ﬁ
BRI H P S IPC 2 5 12V 4 24V 0T ik E o

B 3.4.1-3 IPC % % )

OBU % %% 5 2 o 4 BB 3.4.1-4(a) £ 2 A KT ? F 15 4o 3.4.1-
Ab)#rr > AR N H SRR 3414 (o) -

(a)

(b)

M 3.4.1-4 OBU % £
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BT END AR AP 5 P o 4o 3415 97 c BB TR Z
PR ASTE R LR DS

Bl 3.4.1-5 2482 %7 2 W

Novtel > 3% E&efgrh & S e Bx %3 OBU + 2 > 4r§ 34.1-6 2 2 ;1
PHEARIT I EES > HTRATSE 12V e

Bl 3.4.1-6 >3k skl 5 A% ET 2B

AR R &% %42 OBU & 5 » 4] 3.4.17 - # 1% RS232 Bk &7
e
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B 3.4.1-8 12V T i~
YT A44mCV %2 OBUMF XN AL B %Y Bl » B3R 2
R sEh A AR EZT ENBE T LA S 5 4ol 34159 #7F - OBU T iRA

d & 27T 0 it /2 poweron * 3 fx# OBU o

] 3.4.1-9 OBU % % ]
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R E B B R S R F R 0 ADAS $H 5 2 fR R
Camera ~ Radar ~ GNSS ~ IMU ~ DVR % g iR % » #£§* OBU & RSU &7 @ 8 F
PRE R IPC i 78 ¢ FHASEN S FHE S R 452 § LDW-FCWs
BSD 112 8 fmi i kshe 2 BRPIELD o chd g BRI EAE L )
R R e

1. Camera #-% %32 5 h LI PN 5 ¢ + > 4B 3.4.1-10 #7177 > H 40 ik

34.1-1-

% 3.4.1-1 Camera .-

TV SYSTEM NTSC | PAL
IMAGE SENSOR 1/3-inch SVGA format CIS-Il Sensor
CCD TOTAL PIXELS 835(H) X 625(V)
EFFECTIVE PIXLS T71(H) X 492(V) I 753(H) X 562(V)
SYNC SYSTEM Internal
MINIMUM  ILLUMINATION Less 0.01 lux F1.2 / AGC(30dB) / SENS-UP(OFF)
LENS & VIEW ANGLE 3.6mmF20/92° (Option2.225304.06.0,8.0,12.0 mm)
RESOLUTION 540 TVL
Mode ATW /AWC
WHITE BALANCE Ringe 3200 ~ 10000 °K
SIN RATIO TYPICAL 52dB (TYP) (Gamma, Aperture, AGC OFF 3D DNR ON)
DYNAMIC RANGE 944dB
FRAME INTEGRRATION Select by OSD (Max.10X)
H - MIRROR FUNCTION Select by 0SD
V- MIRROR FUNCTION Select by 0SD
B.L.C. FUNCTION Select by OSD (ON/OFF)
ZOOM FUNCTION Select by OSD
FLICKLESS Select by 0SD
ENHANCE Select by 0SD
GAMMA CORRECTION 045
GAIN CONTROL AGC Select by 0SD(Max 30dB)
AUTO IRIS AES.
DNR Built-in 3D_DNR (Digital Noise Reduction)
ELECTRONIC AES. 1/60(50)~1/120 000 sec.
SHUTTER FIX. 1/60,1/100,1/120,1/180,1/350,1/500,1/750/,1/1000,1/2000,1/4000,1/10000sec.
VIDEO QUTPUT 1.0V p-p composite video at 75 ohm
QOPER. TEMPERATURE 20C T0+50°C
QOPERATION HUMIDITY within 85% RH
POWER SUPPLY DC12V+1V/ 150mA
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2. 1%f Radar #-% %308 5 (R 45 ¢ & =8 > 4@ 3.4.1-11 #7757 » H R drdk

34.1-2 -

Azimuth Angle (-)

Forwards ()

Azimuth Angle (+)

] 3.4.1-11 ADAS # 4% Radar % #22 % %7 & B

4. 3.4.1-2 % > Radar {2 4 &

ARS 30X /-2 /-2C/-2T/-21
Radar-Sensor 77 GHz

[ Measuring performance to natural targets (non-reflector targets)
Distance range 0.25 ..200 m far field. 0.25... 60 m close-up range
Resolution di e I ring 2m_or > 55 kmh (ability to separate targets and objects)

Accuracy distance measuring

025m or1.5%@>1m

Azimuth angle augmentation

(field of view FoV)

-8.5°...+8.5" far field, -28°...+28" close-up range

Elevation angle augmentation

(field of view FoV)

4.3 at6dBm

Resolution angle measuring

1° far field, 4 close-up range

Accuracy angle measunng

0.1° far field, 1°...2° close-up range

| Speed range

-88 km/...+265 kmvh (- leaving objects... +approximaton)

Speed resolution

2.76 kmh far field. 5.52 kmvh close-up range

Speed accuracy

0.5 km/h far field. 1.0 km/h close-up range

| Cycle time

app. 66 ms close and far r it

Blockage recognition time

<= 60 s (electo mechanical functions)

Antenna quanti

17 far field, 15 close-up range

ng
Radar operating frequency band

76...77 GHz (license industry expected app. 2011)

Transmission capacity

average

<10 mW

Mains power supply

at12vDC/24VDC

+80V..27TVDC/+80V..34 VDC

Power consumpton

at12vDC/24VDC

TWat14VvVDC/7Wat28V DC

Power consumpton with heater maximum 35 Wat 14V / maximum 63 W at 28 V
High system voltage at12 v DC up to 27 V DC without time limit
| High system voltage at24 vDC upto 36 VDC Smin..up to 50V DC 2 min.
rating-/ storage temperature -40°C...+85°C /-50°C...+105°C
Shock mechanical 509
Vibration mechanical 20 m/s2 peak@10 Hz / 0.14 nvs” peak@1000Hz

Protecton rating

IP 6k 9k (dust, high-pressure cleaning)
IP 6k7 (10 cm under water), ice-water shock test,
salt fog resistant, mixed gas EN 60068-2-60

| Displays and connections
Monitoring function self monitoring (fail-safe designed)
Dis none
Interface multple party on 1 CAN 1 xCAN 1 - high-speed 500 kbit/s
bus possible multple party via CAN |ID allocation
| Housing
Dimensions / weight [W*H*D(mm) /(mass) | 120 *90°46 / <5009
| Material | housing front/ rear side | Epoxy resin glass blackcolouwred / aluminium
Miscellan

Measuring principle (Dopplers principle) in one measuring

independent measurement of distance and velocity

cycle due basis of FMCW with very fast ramps

Version ARS 308-2 and -2T sensor for the industry open CAN protocol - type -2T with intemal termination

Version ARS 309-2 sensor high sensitivity as AR 08-2. but with app. 20 dB higher sensitivity

Version ARS 308-2C sensor anti-collision as ARS 308-2, but with anticollision parameter

Version ARS 308-21 combined functions as AR 08-2. but with combined functionalty

CANID Parameter

513(0x201) radar configuration message (input)
768(0x300) speed information (input)
769(0x301) yaw rate information (input)
1536(0x600) target status (output)
1793(0x701) target message (output)
1794(0x702) target message (output)
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®] 3.4.1-12 ADAS # §w {5 > Radar % %71 % B

% 3.4.1-3 ig]{s * Radar 1%

24GHz Radar Specificatio

Y

'\;f WHETRON

U Radar Spec.

Specitication

Operation Temp. -40°C~+85°C
Storage Temp. -40°C~+105°C
Operation Voltage 12V(9-16V) Power by IGN
Radar Freguency 24~24.25GHz Adjustub:pk;sl;zz:;ﬂ;?:; LR
Horizontal FOV +/-60 degree
Spesd Range -250km/h (opening) to 250km/h (closing)

Speed Resolution
Transmission Power

Detectable Object Number
Maix. Detection Range-Truck
Max. Detection Range-Car
Max. Detection Range-Pedestrian
Min. Detection Range
Water Proof

3. GNSS #-% #3028 §mfs 2 fad > H X U2 309 7H 0 4o 340130 H AR

KA4c R 3.4.1-14 -

0.25hkm/h
Adjustable: 6dBm to 22dBm EIRP

Simultaneously up to 32
90m (main beam)
45m (main beam)
20m (main beam)

0.5m
P67

Related to antenna design
Antenna type: patch antenna

relative motion target to sensor

®] 3.4.1-13 ADAS 2 §% GNSS % % %7 & F
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Horizontal Position Accuracy

(RMS)
Single point L1 1.5m
Single point L1/L2 1.2m
NovAtel CORRECT™
» SBAS* 60 cm
» DGPS 40 cm
» PPPS COMMUNICATION PORTS
TerraStar-L 40 cm ENVIRONMENTAL
TerraStar-C 4cm o 1RS-232 921,600 bps
» RTK 1cm+1ppm Temperature PHYSICAL AND ELECTRICAL  1RS-232 or RS-422
Initial time 105, Jpemind ety e 921,600 bps
Initial reliability 999y ~oreee SRR . o SB po 2 Mbps
M;:i:‘[m‘:s‘a':’a - % Humidity 95% non-condensing Dimensions 147 x 113 x 45 mm }g;ﬁﬁ“ﬁ,, 1; 2,‘55’
" . - ort MDps
Measurements 100 Hz :':rjat::::ipf?;ms.]_ 7174) Weight 3379 1Ethernet port supporting
- andom MIL-S y ) = 2 i =
Position 100Hz  gnusoidal AE 11211 (4 q) Power aEuBaieTTé;u;gii;sueh)getwoﬁs
Time to First Fix Acceleration (operating) ~ _ »Direct TCP/IP & UD
: 5 Input voltage  +6t0+36 VDC  connectivity
Cold start® <50s  MIL-STD 810G, Method 513.6 ShesE Lo TebveL connectivity
Hot start’ <35s ure Il (16 g) Power consumption™ 8W »NTRIP (v2.0) client and server

®] 3.4.1-14 ADAS 2 §% GNSS R

4. IMU #-% K302 4512 2 fa? > 22 GNSS i 4% » H R 4cF] 3.4.1-15 -

Communication interface RS232

Communication protocol LpBUS

Size 48 x 40 x 25 mm

Weight 67.5g

Orientation range 360° about all axes

Resolution <0.01"

Accuracy < 2* (dynamic) < 0.5° (static)
Accelerometer 3 axes, +20 / £40 / +80 [ +160 m/s2, 16 bits
Gyroscope 3 axes, + 125 /1 245/ + 500/ £+ 1000 / + 2000 dps, 16 bits
Magnetometer Jaxes, +4/+8/+12/+16gauss, 16 bits
Pressure sensar 300 - 1100 hPa

Data output format Raw data / Euler angle / Quaternion

Data transmission rate up to 400 Hz

Power consumption 155mW @33V

] 3.4.1-15 ADAS # i IMU R4

5. DVR ¥ Camera 4p i1 » #-% £33 5 b 3y p o ¢ o H 348408 3.4.1-
16> #ie 2 2FHABER w3 AREET ~ SHFRERA R T E RHE
PR~ BOESRFL 2 B TN RIE BRAP S > doB] 3.4.1-17 #om ©

HE@EB SR LOpsL 2 &0 FE PRI

O
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\” WINWISE TECH Digital Video Recorder

DVR Specification
Item Specification
Operating temperature -30°C~+85°C 119 degree
Storage temperature -40°C~+85°C / \‘
Operating voltage 916V o - gt
Operating current 300mA(max) _ gl >
CPU Novtek Chip =
Tmage sensor SONY Exmor Image Sensor
Front camera F72.0 with wide FOV 119
Resolution 1920*1080 B
Video compression H.264 m‘~
Frame rate 230 .. 3
e . LDWS
Loop Recording 1 min /3 min /5 min
Pre recording time <4sec LDW(2016) FCW(2017Q2)
Certification BSMI + UN ECE R130 * NHTSA-FCW Q
f8] 3.4.1-16 DVR %
HEEBER LOps1 2 &0 FPRREUE

 3.4.1-17 DVR # i
6. IPC #-% #£°2 §mis B fa® » H R 4o®] 3.4.1-18 ¢

= 4th Generation Intel® Core™ i7/i3/Celeron Processors up to 1.9GHz with 4GB/EGB DDR3L Memory
=4 xGbE, 4 xUSB 2.0/3.0, 2 x RS-232, 2 x RS-422/485, 1 x VGA, 1 x HDMI, Audio
= Comprehensive Palm. Small. Regular-size form-factor

= Compact with Fanless Design

= Rubber Stopper Design with Captive Screw

= Dual HDDY/SSD support with RAID 0/1 in regular-size

= Diverse system IO and Isolated Digital 1O by iDoor Technology

= Supports Fieldbus Protocol by iDoor Technology

= AG/GPS/GPRSMWIFI Communication by iDoor Technology

= Supports MRAM by iDoor Technology

= Chassis Grounding Protection

- LAN Redundancy (Teaming)

= Fauli-Protecied RS-485 Transceivers With Extended Common-Mode Range

R 3.4.1-18 IPC R+
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7% ADAS # 45} chd i 75 E 5 (LDW) % 5o > B % s fedeT .

1. & f%’;ﬁ;—l DHE 1 22~25 frame/s

2. q‘;’\ »NE R T B D DSP kAL TR D 600MHz

3. ﬁ%l DA wm B -NTSC » 1 5.-CAN BUS

4. FEITRR 1 -40°C ~85°C

5. i % #ig 0 <80kmvh (B & A3 R 2 > R ALHE 60~120km/h)
6. B ERIEA I 3m~4m ; FE LT >200m

73 ADAS # §@ b chm 2 gidg Eon (FCW) st > Bk At de ™

VIR & 1 22~25 frame/s

0 NA AT B D DSP kst He (TAE 5 1 600MHz

ﬁig?J Mg B -NTSC » 2 5.-CAN BUS

e iE R R 1 -40°C ~85°C

@ B i 0 <QOkm/h(fie & &3 F PIER i 0 B AR HE 60~120km/h)
B ERIE R D 3m~dm ; FE LS 0 >200m

7 B FEHE ¢ 8m~70m

R I

342 3 K iR

© N kWD

RIT2 5F PEEE 25D (F %D IHADASHCY # i ¥ K0 F %P R
i“i%%ﬁﬁ(Camera) ~ 7 i (Radar) ~ 27k F &l sk SL(GNSS) ~ LRI E H ~
(IMU)‘IPC f}i’LEE},g,/? E,g %@i\'w f’f?fﬂﬁzgﬁ_\ﬂ‘fé Bb /?Jp—é‘pfbpg 'Z'I\T'T

1. ADAS # = & g:ﬁa(FCW) ~ 15 > (BSD)# it B3 ¢ 4o 3.4.2-1 7 3P ADAS

g WS R BT S Ry R(E dR) 0§ o G [Rsp IR

A e UL é‘e‘i«m kil :%Lrauwi’ A B FEYE ia%,?fkﬁréﬁ<ﬂ¢— F“%i:f_‘gi(ii&%&&%ﬁ

2 TTC) > ksl €4 N ER A > T4 % T35 pLE R - ¥ b ADAS # i

% Z BSD 7 g f SR RIS R RIF LG 2 TRy WRIGTHE) 3

gﬁ#%a%}%“*‘ﬁ s G @y NI A i a Ul € &or i
A E LR A g%} HETRL o T Ff RPLE
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FEgedn 3B #E32.2 /0 R
e V‘.fr L/
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B 3.4.2-1 = > /il {s

2. CAN Bus T3 ZARLE i B 4 & 7 50 B3R

" % % i@ OBDII 4 & B~ ¥

—fxfdn —MRER

= ADAS %
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Rlskpe kW

7 B EH ADAS - CV gm%b@ﬁi;—]
B §m2 B L gliad]* CAN Bus /i & &

ITRII

SR

FA*F FA BT Nk BT AL T ADAS W 2 B s pEARE

Rlte > a7 ~ B
FRE)ERL

WRR S AD SR B D2

L AT o 4rB] 3.4.2-2 21 [§] 3.4.2-3 #757 o

LI AR a8 A
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BITERE R A

B
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MR
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LS L

ADAS &7 fr ¢ F# %

v2x_alarm adas history

FT R EAE S Y TR

v2x_alarm cms history

R2R &7 f ¢ 7%

v2x_alarm r2r history

FEUR el FTHE v2x_ alarm radar config
T RET R FRA v2x_alarm radar history

7 i R E s W R A v2x_alarm radar newest
el i E o e TR A v2x alarm sc_history

V2V ADAS ¥ 75 frd 74 4 v2x alarm v2v adas history

V2V & frd g & v2x_alarm v2v_history

AL TR A v2x_collision_history

OBU A 45 F 4L % v2x_obu_historydata

OBU /&% F 4L 4 v2x_obu_lost rate

OB# #f FHHET A v2x_ob_mapping

OBU ik fg 742 4 v2x_obu_newest

RSA ™ % &7 £ v2x_rsa_download log

RSA #4234 4 v2x_rsa_schedule

RSU & fi 341 4 v2x_rsu_config

RSU % # 33p T4 v2X_rsu_registration

RSU 3% & A 5 F L 4 v2X_rsu_report

RSU % # ik fr e T4 v2x_rsu_report_history

RSU w 3R PRI 30 4 T4 4 v2X rsu_service report

RSU w 3F PRI 30 L fE R TR 4 v2X_rsu_service report history

RSU F3tz7 B Ff 4

v2x_rsu_subscribe

TVEYE PR AT AL

v2x_tim_ device

TIM 3% # 7 f e F 4

v2x_tim device download log

TIM = § 7 f# 274

v2x_tim weather

TIM % § 7 878 %

v2x tim weather download log
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RSUZE:R

E9FEB?7","obu_id":201, "timestamp':"2017/18/13 15:086:56.413"'>

2017-10-13 15:108:49,178 DEBUG - <=== {"ADASRelayInfo':{"ID_2065":"12B7000879455A6
[E',"ID_206":"0BBBFFFFFFFFFFAQ",'I1D_208": 311 DBA0BANANBABANA", 'ID_256":01022703670
L FF1F",."ID_506":"59EA66DEA18ABABA", 'ID_260": '0001 000001 00000A", 'I1D_2024":'034108D
4800000000", 'ID_262":""080808080WANR8A8KS ", "ID_1793":""36000DBBAAAAABAA" . 'ID_3081":"0
AD655034D643A66", "ID_302":"AE46619847EC8AS3 ", " ID_3089":"BAD655034D643A66",."'ID_310
"':"AE46619847EC8AS53"Y,"ID_311":""BE4657B247EC9071","ID_312": "?FFF?FFF64223A66", "obh
_id":201,"timestamp':"2017/10/13 15:10:23.625">> [(BxBBAA?393: nio datagram, se
ruer, /221.120.41.142:51097 => /8:0:8:0:0:8:0:0:55552>1

Il2017-18-13 15:18:49,195 DEBUG - <=== 8014415BCA34COB5BAA4A1F5828ADI9DBA1EASARAAA
PABPABBAASABBFD?DA?D3827FFFANA1452F8000A688901F9F869AF288BC5AD2747FDAD27480002000
A8ANA20PNANAA from (BxBANA?394: nio datagram, server, /221.120.41.147:38648 => /

queue size: B, decode spend 6@ ms
bsmType: B-obu, obhu id: 211
saveOBUHistory spend 6 ms
2017-10-13 15:10:49,287 DEBUG - <=== 0014415C0034CABSBA1EA1F5828AD99DBA1 EASANRAAA
PARPRBBRARSABBFD?DA?D4837FFFANA1452F800A688901F9F869AF288BC5AD2747FDAD27480002000
8000200000008 from (BxB0BA9395: nio datagram, server, /221.120.41.147:52881 => /
:0:0:9:0:0:0:0:55101)

queue size: B, decode spend 8 ms
bsmType: B@-obu, obhu id: 211
2017-18-13 15:10:49,292 DEBUG saveOBUHistory spend 3 ms

L8

B 3.5.2.1-1 & §m F AL 34 e 4850 7 R W)

B 3.5.2.1-2 & iﬁiﬁﬁ#ii;%«’}'&-’]/{ﬁ:‘i# ’f?—%}
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fa-

(4) FREFF e D A ATEEE R T AEF RS CCTV
-2 zkfs_tn"n;,ﬁw 2R b’Li»ssﬁfﬁ-‘iﬁ{s.fE']’:‘ A TR R
BN yIDEFFFTE R ESE R & A8 T L A
%ﬁiﬁﬂﬁﬁ?#ﬁﬁ3

N

This XML file does not appear to have any style information associated with 1t. The document tree 1s shown below.

v<XML_Head version="1.1" listname="CCTVIFEEEEH]" updatetime="2017/10/12 60:08:05" interval="86400">

v <Infos>
<Info py="23.94748" px="120.692724" endlocationpoint="-93" startlocationpoint="-99" locationpath="-99" roadsection="PIEREch&Hx
[T -chpe iR chBPERE " cotvid="100082ZZ72Ca00a21" />

<Info py="23.947382" px="120.692843" endlocationpoint="-99" startlocationpoint="-99" locationpath="-99" roadsection="tHEREHE
RO -hEREAL" cctvid="1eeeszzzziceeasa2"/ >
<Info py="23.947159" px="120.622529" endlocationpoint="-9%" startlocationpoint="-99" locationpath="-99" roadsection="ERchE
B -Ch PRI E P8R " cotyid="108087I272CA0EA03" />
<Info py="23.947435" px="120.6%2639" endlocationpoint="-9¢" startlocationpoint="-99" locationpath="-99" roadsection="PERchE
BEO-hERIER" cctvid="120087777IC000004" />
<Info py="23.953366" px="120.691678" endlocationpoint="-99" startlocationpoint="-99" locationpath="-99" roadsection="3EER}E
MBI -JEERE " cotvid="180@827172C000085" />
<Info py="23.952967" px="120.692082" endlocationpoint="-99" startlocationpoint="-99" locationpath="-99" roadsection="3EER}E
MREC] - EE MRS " cotvid="10008I221IC000086" />
</Infos>
</XML_Head>

Bl 3.5.2.2-3 CCTV # s TH#

This XML file does not appear to have any style mformation associated with it. The document tree 15 shown below.

v <Xl _Head version="1.1" listname="CMSEFREEH]" updatetine="2017/16/12 00:00:85" interval="86480">

v <Infos>
<Info py="23.9473" px="120.693" endlocationpoint="-99" startlocationpoint="-99" locationpath="-99" roadsection="[ERECHEFmEgET"
cmsid="100087ZZ77X700101" />
<Info py="123.9475" px="120.693" endlocationpoint="-99" startlocationpoint="-99" locationpath="-89" roadsection="MMERECPERO"
cmsid="1000877272X700201" />

¢Info py="23.953" px="120.692" endlocationpoint="-99" startlocationpoint="-93" locationpath="-95" roadsection="YEERE -SHEMMGEO"
cmsid="108@8ZIZZIX700301" />

¢/Infos>

</¥ML_Head>

B 3.5.2.2-4 CMS # fi 748 7

i

This XML file does not appear to have any style information associated with it. The document tree 15 shown below.

v <UL Head version="1.1" listname="CMSEISEEE]" updatetime="20817/10/12 14:59:37" interval="120"»
¥ <Infos>
¢Info cmsid="Z777IX700101" message="EFmAED « TEST" status="8"/>
Info cmsid="77777X700201" message="TOHFEIHADD -~ TEST" status="8"/>
<Info cmsid="Z7Z7ZX700301" message="HFRALAD" status="8"/>
¢/Infos>
</XML_Head>

Bl 3.5.2.2-5 CMS & fi& 3423 7
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This XML file does not appear to have any style information associated with 1t. The document tree 1s shown below.

v <XML_Head version="1.1" listname="JgER#¥aEiFE" updatetime="2017/18/12 08:80:85" interval="86408">
¥ ¢Infos>

<Info speedlimit="1@@" tokm="120.689393,23.950828" fromkm="120.687963,23.952826" roadtype="5" endlocationpoint="-99"
startlocationpoint="-99" locationpath="-99" roadsection="rNIERE (EHERE-FEEMAE)" sourceid="10008"
routeid="100087Z777m@BOAL" />

<Info speedlimit="18@" tokm="120.687963,23.952826" fromkm
startlocationpoint="-99" locationpath="-99" roadsection=
routeid="10@08ZZZZImeBOEAZ" />

<Info speedlimit="180" tokm="120.692722,23.947385" fromkm="128.689418,23,958808%" roadtype="5" endlocationpoint="-99"
startlocationpoint="-99" locationpath="-99" roadsection="ONIERE (MRS -PERE )" sourceid="1000@8" routeid="10008ZIIZIm@aRe3"/>
<Info speedlimit="180" tokm="128.68941@,23.950809" fromkm="128.692722,23.947385" roadtype="5" endlocationpoint="-99"
startlocationpoint="-99" locationpath="-99" roadsection="DPIERE(PERE-HEPIRE)" sourceid="10008" routeid="10008ZZZZZma@cee4"/>
<Info speedlimit="180" tokm="128.695267,23.944585" fromkm="128.692744,23.947356" roadtype="5" endlocationpoint="-99"
startlocationpoint="-99" locationpath="-99" roadsection="OIIERg (&8R- {—{ERE)" sourceid="10888" routeid="1@BBBIZZZIMEBBES"/ >
<Info speedlimit="1@@" tokm="120.692744,23.947356" fromkm="129.695287,23.944505" roadtype="5" endlocationpoint="-99"
startlocationpoint="-98" locationpath="-99" roadsection="OIIERE ({ZiZBE- PERE) " sourceid="10808" routeid="1@0BEIIIIIMEGBEE"/ >
<Info speedlimit="180" tokm="120.689354,23.95@730" fromkm="128.687898,23.94963@" roadtype="5" endlocationpoint="-99"
startlocationpoint="-99" locationpath="-99" roadsection="E88k (o] L75E-PIERE )" sourceid="10@@8" routeid="10B08ZIIZIm@aee7"/>
<Info speedlimit="18@" tokm="12@.687898,23.949630" fromkm="128.689354,23.950788" roadtype="5" endlocationpoint="-99"
startlocationpoint="-99" locationpath="-99" roadsection="BEE(DER-[F L7 )" sourceid="10008" routeid="10008Z2ZZZZma@eeas" />
<Info speedlimit="180" tokm="128.691983,23.952955" fromkm="128.689414,23.9508831" roadtype="5" endlocationpoint="-99"
startlocationpoint="-99" locationpath="-93" roadsection="JE[ (PERK-HEEIK)" sourceid="18808" routeid="18008II7IImaBBES"/>
<Info speedlimit="1@@" tokm="120.689414,23.950831" fromkm="120.691983,23.952955" roadtype="5" endlocationpoint="-99"
startlocationpoint="-98" locationpath="-99" roadsection="7¥E M3k (¥R -PEIK)" socurceid="10808" routeid="180@8IIIIIm@GB18"/>
<Info speedlimit="180" tokm="120.689528,23.954709" fromkm="120.686213,23,956959" roadtype="5" endlocationpoint="-99"
startlocationpoint="-99" locationpath="-99" roadsection="3ERE (DIER-E )" sourceid="10008" routeid="10B@08ZIIZIM@@@11"/>
<Info speedlimit="180" tokm="128.686213,23.956959" fromkm="128.689528,23.954709" roadtype="5" endlocationpoint="-99"
startlocationpoint="-99" locationpath="-99" roadsection="3\ER5 (tE R -PIER)" sourceid="10008" routeid="10008ZIZZZm@ee12"/>
<Info speedlimit="180" tokm="128.692016,23.952999" fromkm="128.689577,23.9546%7" roadtype="5" endlocationpoint="-99"
startlocationpoint="-98" locationpath="-99" roadsection="JGEERE (JEE_RE-LEEMAZ)" sourceid="1ases"
routeid="100087777Im@ee13" />

120.689393,23.950828" roadtype endlocationpoint="-99"

R RS (SEEEMRE - R )" sourceid="1o008"

B 3.5.2.2-6 B £ 8% i LA

This XML file does not appear to have any style information associated with 1t. The document tree 1s shown below.

v <XML_Head version="1.1" listname="[RFEAEPTESER" updatetime="2017/18/12 @8:86:05" interval="86480">

v<Infos>
<Info sourceid="18088" level="1" levelname="|E§g" index="jEFE" topvalue="999" lowvalue="35" colorR="58" colorG="255"
colorB="0"/»
<Info sourceid="18008" level="2" levelname="E#£" index="jEF" topvalue="34" lowvalue="15" colorR="255" colorG="255"

colorB="@"/>

<Info sourceid="18008" level="3" levelname="EEE" index="{EH" topvalue="14" lowvalue="8" colorR="255" colorG="8" colorB="8"/>

</Infos»
</XML_Head>

This XML file does not appear to have any style information associated with 1t. The document tree 1s shown below.

v <XML_Head version="1.1" listname="VDEFEEEEN" updatetime="2017/16/12 @0:00:85" interval="85460">
¥ <Infos>

<Info vdid="18BASIZZZIIVEER1E1" routeid="18008" roadsection="MPIERE (FEEMPEEIERERY) " locationpath="-99"
startlocationpoint="-9%" endlocationpoint="-99" roadway="Ef[@]" vsrnum="2" vdtype="2" locationtype="1" px="120.692"

py="23.9483" />
</Infos>
</XML_Head>

B 3.52.2-8 VD # fi FHL%

<XML_Head version="1.1" listname="VD FS-EEIEEEEN" updatetime="2017/85/19 B2:25:8@" interval="308":

v <Infos>
v «<Info vdid="le@2eVe16970" status="@" datacollecttime="2017/85/12 @9:2e:00">
v<lane vsrdir="0" vsrid="@" speed="53" laneoccupy="7">
<cars cari L* wolume="8"/>
<cars carid="M" wvolume="@"/>
<cars carid="S" wolume="38"/>
</lane>»
v<lane vsrdir vsrid= speed="55" laneoccupy="1">
<cars carid="L" wolume="8"/>
<cars carid="M" wvolume="8"/>
<cars carid="5" wvolume="1"/>
</lane>
v<lane vsrdir="8" vsrid="2" speed="49" lanecccupy="7">
<cars carid="L" wolume="8"/>
<cars carid volume="@"/>
<cars carid= wvolume="38"/>
</lane>
v<lane vsrdir="8" vsrid="3" speed="51" lanecccupy="1">
<cars carid="L" wvolume="8"/>
<cars carid="M" wvolume="8"/>
<cars carid="5" volume="18"/>
</lane>
</Info>
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BB 22%) 0 B B AR Bor g4 ko0 4 82 18%(4455) ¢
% 422 B 3m 4 8
Total Fatal Injury PDO o s
O Strect collisions Collisions Collisions Collisions -Gl o Mrut es
At Intersection 4,455 5 1,543 2,907 ] 2,095
N/A 709 0 132 877 0 172
NaeAe | 4,260 6 960 3,204 6 1,298
Intersection
Other 246 0 58 188 0 81
Private Property 280 0 43 237 0 52
Within Tubicof 5,228 3 1,166 4,059 3 1,601
Intersection
Unknown 9,087 12 2,313 6,762 12 3,042
Total 24,265 26 6,215 18,024 26 8,341
FALR R EEAE 2R B & ® B AR By https:/ddot.dc.gov/node/481282 (2015)
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| oPDO Collisions Olnjury Colllstons mFatal Callisions |
188 237
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58 L]
Other Private Within 100ft
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Drivers Action 2013 2014 2015
Going Straight 7,458 7,840 5,430
Turning Left 1,730 1,843 2,363
Changing Lanes 1,277 1,484 2,063
Turning Right 1,038 1,252 1,485
Backing 924 1,057 1,274
Entering/Leaving Parked Position 498 578 418
Slowing/Stopping 317 378 275
Merging 384 424 321
Making U-turn 268 273 369
Parked 377 463 975
Overtaking 235 252 538
Stop/Stand Traffic Lane 359 368 2,080
Ran Off Road 204 203 112
Avoiding a0 127 108
Total 15,159 | 16,542 | 17,811

TR kR ¢ https:/ddot.de.gov/node/481282 (2016)

Cooperative intersection collision avoidance systems(CICAS)Z_ITS :* % © I#
FTERFEOEL AL o A HP LT EAIR BT § AL (R

426) £ 3R REEERF TR DTANFL AR F L LR

O
O

Right Tumn Into Path Left Turn Across Path Straight Crossing Path
Opposite Direction

m

Left Turn Across Path Left Turn Into Path
Lateral Direction

FAL %R ¢ https://ntl.bts.gov/lib/jpodocs/repts_te/14289/plan2-5.htm (2016)
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The traffic signal that | am
approaching will turn red in 2.5 o
seconds. At my present speed
and acceleration, | will enter
the intersection in 2.7 seconds,
so | had better warn my driver
to stop!

744 &R ¢ https://ntl.bts.gov/lib/jpodocs/repts_te/14289/plan2-5.htm (2016)
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(1) @it

BIPRFTENTO-TIGHz FE 5 A ph TERELHI THAT
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%4313 46 peip

I p Denso Delphi Continental
Bk 1P| R 150 m 174 m 200 m
B AT i RIFEAE 2m 1 m 0.25m
BEE D £10 B
e <174m REE C£9 & (<200m
pmpmen | sox | O §ﬁ3ﬂ8;6@$
(<60m)

AP¥E R R | <100 kph -100 m/s~25m/s -88 kph~265 kph
WOpBEAEL | £05m ii i%ésr? +0.25 m
A EE REA N/A +0.12 m/s +0.5 kph

g Frig ¥ 50ms 50ms 66ms

TR kR B gEY < BET2(2017)

housing / polarizer

reflector plate

motor for elevation
adustment

e

waveguide

drum unit

(motor included) vehicle connector

Gore-Tex membrane N back cover

7L %k © Technical Description of the Radar System ARS300 — Industrial (.PDF)
] 4.3.2 Exploded view of the ARS300
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Relevant RV zones for the EEBL feature
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ehicle in front Brakes

Wl 4.42-14 EEBL ¥ 77 % &
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4. FCW(Forward Crash Warning)
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g
p#E RS Automated Vehicle, AV

S S Advanced Driver Assistance Systems, ADAS

s % >R Aftermarket Safety Device » ASD

7 Bk Blind Spot Detection, BSD

B oP R Connected Vehicle, CV

I Connected Automated Vehicle, CAV

R Camera

R Changeable Message Sign ,CMS

BT AR Closed-Circuit Television ,CCTV

E % BRI A Dedicated Short Range Communication, DSRC

Fa % 5:‘% Digital Video Recorder, DVR
FARLREE kA Data Acquisition System,DAS
?%.‘ AR+ & Eag Emergency Electronic Brake Lights, EEBL

m\._

Pﬁ ii. 2R “"A"‘

Forward Collision System, FCW

i’é’\ il‘ﬁ L]:/ﬁ 3"‘

Differential Global Positioning System, DGPS

DI EBUFE L Global Navigation Satellite System, GNSS
p @ Host Vehicle, HV
R ER - Inertial Measurement Unit, IMU
FEAER % Intelligent Transportation System, ITS
FEAD iﬁ’;‘gi e Intelligent Vehicle Initiative, IVI
1E¥T Industrial Personal Computer,IPC
B #i%“ i Intersection Movement Assist, IMA
Sk iE Lidar
B B A %“ T Lane Departure Warning, LDW
= E T Left Turn Assist,LTA
FERE %“ 7T Road Side Alert , RSA
W Ry Tk AL Real Time Kinematic,RTK
T i Radar

B Remote Vehicle, RV

Telematics

Traveler Information Message ,TIM
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S

® o

it B Traffic Signal Controller ,TC
B A s T Transmission Control Protocol ,TCP

United States Department of Transportation, USDOT

3 R
AR

Vehicle-to-Vehicle, V2V

B BRI A

Vehicle-to-Roadside, V2R

B A A

Vehicle-to-Infrastructure, V2I

8 g 4

Vehicle-to-Pedestrain, V2P

PRI O

Vehicle-to-Motor, V2M

B X AR

Vehicle Safety Communication Consortium, VSCC

B R R

Vehicle Detector,VD

R ST £

Wireless Access in Vehicular Environments, WAVE
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e TR B TR

- PR RS
(DRSU w i 23] T = 3 4

Fhxe

{
"Radar":

{

"timestamp": string,

"radar id": value,

"obj no": value,

"objects": [

{

"id": value,
"x_pos": string,
"y _pos": string,
"x_speed": string,
"y _speed": string,
"length": string

}’

{

"id": value,
"Xx_pos": string,
"y _pos": string,
"x_speed": string,
"y speed": string,
"length": string

2

B

i

]
b
}
R

SU B3 * 23 EFPu L

P

¥k LA [n P A

timestamp String RSU 43| 3 £ 4 2/

radar_id Int T iZ ID

obj no Int TERBRPEBREK

objects Array P iEFE R id, x_pos, y _pos, x_speed,
y_speed, length

id Int ¥ 2 ID

X_pos String B o xS iR m

y_pos String Boidy S el m

x_speed String X > ik B km/hr

y_speed String y > o i B km/hr

length String £ R m

JSON % ) -

{"Radar":

"objects":[
{"id":59,
"X _pos":"35.584000",

{"timestamp":"2017/07/05 15:03:15.666","radar id":11,"obj no":2,
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"y pos":"12.288000",
"x_speed":"-17.280001",
"y speed":"0.000000",
"length":"2.000000"},
{"id":49,

"X pos":"53.759998",
"y _pos":"-1.024000",
"x_speed":"-2.520000",
"y_speed":"0.000000",
"length":"5.000000"}

]
H
}

(QRSU w @ §7] T 5 Bk 4

#EdF e
"Signal":
{
"timestamp": string,
"road_id": value,
"signal phasel": value,
"signal secl": value,
"signal phase2": value,
"signal sec2": value,
"signal phase3": value,
"signal sec3": value,
"signal phase4": value,
"signal sec4": value
}
}
L RSU w @ §3] T 2538 4 -
e
a2 IR =T At
timestamp String RSU 3| 538 B
road id Int ¥ ID
signal phasel | Int Bk 1 pEgp 1:green, 2:red, 3: yellow, 0: &
B
signal secl Int ikl fleaf) i s, 1000: 4 3% & ) #
signal phase2 | Int Bk 2 pEap 1:green, 2:red, 3: yellow, 0: &
PELE
signal sec2 Int LR 2 Fleaf) i s, 1000: 4 % & ) #
signal phase3 | Int BiE3 A 1:green, 2:red, 3: yellow, 0: #&
PELE
signal sec3 Int s 3 FleR) dic s, 1000: 2 3% & ) ¥
signal phase4 | Int Bik4pEAp 1:green, 2:red, 3: yellow, 0: #&
B
signal sec4 Int Bih 4 fleaT) ik s, 1000: A 3% & ) #&

JSON 4 b :

{"Signal": {"timestamp":"2017/07/12
16:52:39.177","road _id":1,"signal phasel":1,"signal secl1":32,"signal phase2":1,"signal sec2":32,
"signal phase3":2,"signal sec3":1000,"signal phase4":2,"signal sec4":1000}}
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(3)RSU w @ 3] & CMS 3t &

Edze
"CMS":
{
"timestamp": string,
"cms_id": value,
"status": value,
"sec": value
}
}
Fp RSU w @ 4] T 5 CMS 2 4 o
FHRT
s A = kY AL
timestamp String RSU i# 4 CMS 3 & pFRY
cms_id Int CMS ID
status Int Bk A 0:non, 1:left, 2:right,
3:left+right, 4:allow_gostraight,
5:lta
sec Int R 8 S S

JSON % ) -

I {"CMS":{"timestamp":"2016/08/05 15:58:40.682","cms_id":"1","status":"5","sec":"2"}}

(4RSU w i 423] = - R2R & 7731 4

#Eddge {

"R2R":
{
"timestamp": string,
"hv_light": value,
"rv_light": value,
"warning_state": value,
"hv_id": string,
"hv_speed": value,
"hv_acc": value,
"hv_head": value,
"hv_yaw": value,
"hv_lat": value,
"hv_lon": value,
"rv_id": string,
"rv_speed": value,
"rv_acc": value,
"rv_head": value,
"rv_yaw": value,
"rv_lat": value,
"rv_lon": value,

"fx": value,

"fy": value,
"distance": value,
"hv_ttc": value,
"rv_ttc": value,

"t _index": value,
"collision_lat": value,
"collision_lon": value,
"di": value
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}

}

Fp RSU w i@ §£3] T & R2R Ex i -

SRR

I 583 & Fp %3

timestamp String RSU i# 1 R2R & 713 4

=

hv_light Int BB ek 000:non, 100: = * = &, 010:
LB % 001+ e %, 110: 2
e+ E E 011:% B AT
B L2+ e S

rv_light Int o B ek Ak i et

warning_state Int Bk I:R IMA, 2:L IMA, 3:R IMA
Ist phase, 4:L IMA Ist phase,
5:FCW, 8:EEBL, 9:LTA

hv_id String Fa%g+ID R
0:p % BSM
111~117:8& % 5 ¥ 2 BSM
201~202:# % ADAS 2. BSM
ID:
Obu_id
radar object id
ADAS object id

hv_speed Int BB BE m/s*10000000

hv_acc Int BB B m/s2*10000000

hv_head Int pa-se & *10000000

hv_yaw Int BB AR & /s*10000000

hv_lat Int BB SR *10000000

hv_lon Int paig *10000000

rv_id String FEE+ID R
0:p % BSM
111~117:8& % 5 ¥ 2 BSM
201~202:# % ADAS 2. BSM
ID:
Obu_id
radar object id
ADAS object id

rv_speed Int LI T 3 m/s*10000000

rv_acc Int B beiE B m/s2*¥10000000

rv_head Int A A& *10000000

rv_yaw Int wH LR A /s*10000000

rv_lat Int - *10000000

rv_lon Int B SR *10000000

fx Int pE Rz #d Xi=g | m*10000000

fy Int paRE k2@ d Y=g | m¥10000000

distance Int 5B B ARFEH m*10000000

hv_ttc Int p @ TTC s*10000000

rv_ttc Int @ TTC $*10000000

t index Int B 1S FF P PR s*¥10000000

collision_lat Int w2 R *10000000

collision_lon Int AR BB *10000000

di Int B F TR R O:mnon , 1:IMA, 2:LTA,




S8 LA [ IR o

i

3:EEBL/FCW

JSON % ) -

i
"R2R":
{

"hv_light": "0",

"rv_light": "0",
"warning_state": "0",

"hv_id": "111,11",
"hv_speed": "86621111",
"hv_acc": "-732292",
"hv_head": "3023700000",
"hv_yaw": "4100000",
"hv_lat": "247772650",
"hv_lon": "1210442333",
"rv_id": "112,19",
"rv_speed": "85800000",
"rv_acc": "300000",
"rv_head": "3025500000",
"rv_yaw": "9700000",
"rv_lat": "247772716",
"rv_lon": "1210442650",
"fx": "23314858",
"fy'": "-23073243",
"distance": "32801786",
"hv_ttc": "-83424270",
"rv_ttc": "-81261084",
"t index": "49000000",
"collision_lat": "0",
"collision_lon": "0",
"di": "0"

§

}

"timestamp": "2016/08/05 15:58:40.682",

(5)0BU w i ] 5 V2V #7304

EhFe {

"V2V":
{
"timestamp": string,
"hv_light": value,
"rv_light": value,
"warning_state": value,
"hv_id": string,
"hv_speed": value,
"hv_acc": value,
"hv_head": value,
"hv_yaw": value,
"hv_lat": value,
"hv_lon": value,
"rv_id": string,
"rv_speed": value,
"rv_acc": value,
"rv_head": value,
"rv_yaw": value,
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"rv_lat": value,
"rv_lon": value,

"fx": value,

"fy": value,
"distance": value,
"hv_ttc": value,
"rv_ttc": value,

"t _index": value,
"collision_lat": value,
"collision_lon": value,

"di": value
}
}
Fp OBU w @ 3] 5 V2V &Ex i g, o
SRR
¥k L 533 i P AL
timestamp String OBU i# 1 V2V #55 2 &
=
hv_light Int BB e LA 000:non, 100: = = = *&, 010:
A% 0014 2w, 110: 2
e+ B E 01:% B AT
BE Lz + 2 e+ %
rv_light Int fs B ek AL et
warning_state Int Bk i I:R IMA, 2:L IMA, 3:R IMA
Ist phase, 4:L IMA Ist phase,
5:FCW, 8:EEBL, 9:LTA
hv_id String FEHE+HID ok
0:p % BSM
111~117:8& % § £ 2. BSM
201~202:# % ADAS 2. BSM
ID:
Obu_id
radar object id
ADAS object id
hv_speed Int BB BE m/s*10000000
hv_acc Int paAeiE B m/s2*10000000
hv_head Int pa-e & *10000000
hv_yaw Int BB AR & /s*10000000
hv_lat Int BB SR *10000000
hv_lon Int p g *10000000
hv_id String FEE+ID g
0:p % BSM
11~117:# % § £ 2 BSM
201~202:# % ADAS 2. BSM
ID:
Obu_id
radar object id
ADAS object id
rv_speed Int I § m/s*10000000
rv_acc Int B 4iE B m/s2*¥10000000
rv_head Int @ BH 3 A& *10000000
rv_yaw Int wh kR A /s*10000000
rv_lat Int W B R *10000000
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S¥ LA S i Fp AL
rv_lon Int B SR *10000000
fx Int pAAE 2 8d X=E | m*10000000
fy Int p@ At kz @@ Y=g | m¥10000000
distance Int 5B B ARFEH m*10000000
hv_ttc Int p @ TTC s*10000000
rv_ttc Int & TTC s*10000000
t index Int B JT 3R R PR s*¥10000000
collision_lat Int R B R *10000000
collision_lon Int AR BB *10000000
di Int B F TR R O:non , 1:IMA, 2:LTA,
3:EEBL/FCW
JSON 4 & :
{
"V2V'"
{
"timestamp": "2016/08/05 15:58:40.682",
"hv_light": "0",
"rv_light": "0",
"warning_state": "0",
"hv_id": "0,201",
"hv_speed": "86621111",
"hv_acc": "-732292",
"hv_head": "3023700000",
"hv_yaw": "4100000",
"hv_lat": "247772650",
"hv_lon": "1210442333",
"rv_id": "111,19",
"rv_speed": "85800000",
"rv_acc": "300000",
"rv_head": "3025500000",
"rv_yaw": "9700000",
"rv_lat": "247772716",
"rv_lon": "1210442650",
"fx": "23314858",
"fy": "-23073243",
"distance": "32801786",
"hv_ttc": "-83424270",
"rv_ttc": "-81261084",
"t index": "49000000",
"collision_lat": "0",
"collision_lon": "0",
"di": "0"
}
}
=z ,f Qi%*i}iﬁ;%%f}\i%\'
(1)ADAS # 77 fr g F 4
Wi H FoKLIE R oAl G |EE (K E A
id 25 g bigint PK IR R
obu id OBU ID varchar(50) not null
data_id AL g varchar(10) not null
data_value TAPN varchar(20) not null
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A AL B oAl i |EE 47K E %
timestamp TR timestamp not null

inserted { AT R timestamp not null

QF 7T FimE T L FTHA

5 A ORI R 7R G |ER (AR E L
id ID bigint PK Rk
cms_id CMS %% int IX not null

timestamp AL timestamp IX not null

status e 1Y int

second BT 4y i int

inserted { RrpE R timestamp  |IX

(3)R2R ¥ 7 frd FaL 4

i E A P FoAl A B | RE |
id ID bigint PK Rk
timestamp ~ |RSU i¥ 4} R2R & 77 3 & pr ¥ |timestamp  |IX not null

hv light poB EEE LA bigint

rv_light fo B EE AR AL bigint

warning_state| & 75 ;& fi bigint

hy type p & g varchar(50)

hv id p 2 ID varchar(50)

hv_speed BB A bigint

hv_acc BB deiE B bigint

hv_head pa-se bigint

hv_yaw PP AtER bigint

hv_lat BB SR bigint

hv_lon p s bigint

rv_type &g varchar(50)

rv_id @ ID varchar(50)

rv_speed (-3 bigint

rv_acc B beiE B bigint

rv_head “E e bigint

rv_yaw WA AR bigint

rv_lat - ;3 bigint

rv_lon #FER bigint

fx Ba Rz #d Xz bigint

fy pPEAE L 2Z8E Y imE bigint

distance 5B B ARFEH bigint

hv_ttc p 2 TTC bigint

rv_ttc @ TTC bigint

t_index B IS TR R PR bigint

collision_lat |fiff gLiF R bigint

collision_lon |zidg Bk & bigint

di SRR AN ) bigint

inserted {3 timestamp  |IX

(OEE AR LR CES

Ry AL B oAl i |B8 (K E L
radar id AR Y int PK
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i & AL B oAl i |EE 47K E %

lat FRETE double

Ing EREE double

G)FE Rl &R TR A

i & FALIE B oAl G |EE AR E A3

id ID bigint PK Ao e
radar_id R Ak int IX not null

obj id EAREN L) int IX not null

time AL timestamp  [IX null

X_pos X% double

y_pos Y =% double

x_speed Xk B double

y_speed Y i B double

length £ double

inserted {3 timestamp X

(6)F & 1P| & WEFF R A

T TP [FAAs [ [6# R i
radar id ID int PK A o#s 3 4o
timestamp AL timestamp  |IX not null

obj_no EARES & int IX not null

(MNEEELET fF L FRA

W E TP i e g B R E L

id ID bigint PK Ao e
road id Bor YmE int IX not null

timestamp FALPER timestamp  |IX not null

phase id 53R B int

signal phase 1 Bis 1 int

signal_second 1 [5L:% 1 #1448 |int

signal phase 2 |53 2 int

signal_second_2 |%Lis 2 f44F 8 |int

signal phase 3 |83 3 int

signal_second_3 |%L:& 3 #|4F ¥k |int

signal phase 4 |§.3%4 int

signal_second 4 |53k 4 |44 8 |[int

inserted { FTpERy timestamp X

(8)V2V ADAS # 71 fr ¢ il

Wi e H TP Tl |4 BEF |AKE R
id ID bigint PK Ao e
timestamp RSU ¥ 1! R2R & 773t 4, pF @ |timestamp  |IX not null
hv_light BB EE Kk bigint

rv_light o B EEE A bigint

warning_state | & 75 fi bigint

hy type P2 g varchar(50)

hv_id p @ ID varchar(50)
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A ForLIE P FoAl |4 B3 (KB |F T
hv_speed PP A bigint

hv_acc p#deiE B bigint

hv_head paae bigint

hv_yaw pBAER bigint

hv_lat PP R bigint

hv_lon paER bigint

rv_type s & g varchar(50)
rv_id # 2 1D varchar(50)
rv_speed (- RT3 bigint

rv_acc B e B bigint

rv_head LR bigint

rv_yaw WHEER bigint

rv_lat B R bigint

rv_lon SR bigint

fx PRk B E X R bigint

fy PR 8B Y iy bigint

distance B3P SRR bigint

hv_ttc pa TTC bigint

rv_ttc 23 TTC bigint

t index B T TR P P R bigint
collision lat |fi 4% 8L 5 & bigint
collision_lon |fifi L5 A bigint

di G RN <) bigint

inserted { FTpER timestamp  |IX
OV2V &7 e T4

Ry PR P i S B R E |
id ID bigint PK Ao 4o
timestamp RSU ¥ ) R2R & 731 4 pF timestamp |IX not null
hv light BB EEE LA bigint

rv_light B R A bigint
warning_state |75 ik bigint

hy type p & oag varchar(50)
hv id p 2 ID varchar(50)
hv_speed BB A bigint

hv_acc paeiE B bigint
hv_head pa-e bigint

hv_yaw PP AR bigint

hv_lat BB SR bigint

hv_lon p B bigint

rv_type i B KEA varchar(50)
rv_id @ ID varchar(50)
rv_speed B R bigint

rv_acc B 4iE B bigint

rv_head - R bigint

rv_yaw @A EER bigint

rv_lat W R bigint

rv_lon B R bigint

fx PE Rz #d Xz bigint
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i & PRI B i S B A RE | H L

fy PE Rz Bd Y imE bigint

distance 5B B RFE bigint

hv_ttc p & TTC bigint

rv_ttc & TTC bigint

t_index B S 3R P PE R bigint

collision lat |fid 2L B bigint

collision lon |gidf 2L R bigint

di SRR TR ) bigint

inserted { R R timestamp |IX

(10)mEd fE @ Fof %

Wi efE |FHAR FAAIS |4 (B (AR E | FE

id ID bigint PK Rk

ext id “hendk . ID |bigint IX not null | &2 v2x alarm_adas_history #
v2x_alarm_v2v_history 2_ B 55 L ID

type A3 5 A timestamp

obu id OBU ID int

obj_lat EANEN -3 int

obj lon EARERGY int

timestamp | 7 4L pF 7Y int

inserted B o pE Ry int

updated { AT R int

correct FoHE i |int 0/1 1

(11)OBU 4 F #4 2

I i 24 FHA D FHUS e |, RE (5

id ID bigint PK po

o

rsu id RSU ID varchar(32) not null

type i Y int not null

obu_id OBU ID varchar(32) not null

road_id B S B varchar(32) not null

message id A S B varchar(30)

msgent 4 EE varchar(3)

secmark DSecond varchar(30)

lat ¥R varchar(20)

lon BR varchar(20)

elev 3R varchar(10)

accuracy semi_major Positional Accuracy varchar(10)

accuracy semi_minor Positional Accuracy varchar(10)

accuracy semi_orientation Positional Accuracy varchar(10)

transmission Transmission varchar(20)

speed R varchar(8)

heading Ry S varchar(8)

angle iR varchar(8)

accelset lat AccelerationSet4 Way varchar(8)

accelset lon AccelerationSet4 Way varchar(8)

accelset vert AccelerationSet4Way varchar(8)

accelset yaw AccelerationSet4 Way varchar(8)
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i 2 A % 437 p FHAUS e |, RE (5
brakes BrakeSystemStatus varchar(20)
width DR R varchar(8)
length B imE R varchar(8)
full position vector utctime DDateTime varchar(30)
path_history lat offset R R A varchar(8)
path_history lon_offset Fg B SR A varchar(8)
path_history_elevation_offset % R A varchar(8)
path_history time offset B R L PE R A varchar(8)
upload_time OBU } & FALpFRE varchar(20) |IX not null
receive_time LN Lkl i varchar(20) |IX not null
(12)OBU iF % 5 FHL %
W e f FALIE B oA g B R E ==
B
id ID bigint PK Ao 4o
rsu_id RSU ID varchar(10) not null
obu_id OBU ID varchar(10) |IX
lost_rate B L F text
inserted {3 inserted IX
(13)OBU & & AE¥ 7 4
W H FoRLIE B oAl e [FRE ==
B
obu id OBU ID varchar(50) |PK
name OBU {# varchar(50) not null
(14) OBU T p ik iy 7 4L £
W e AL oA e K IE ==
3
rsu_id RSU ID varchar(32) |IX not null
type oA AR A int IX not null
obu id OBU ID varchar(32) |IX not null
road id BB s varchar(32) not null
lat latitude varchar(20)
lon longitude varchar(20)
speed R varchar(8)
heading A varchar(8)
temperature B R double
humidity B double
temperature_time |8 & { #7PF R |timestamp
upload time b pE Ry timestamp IX not null
receive time ¢ s i PF R |timestamp IX
(15)OBU RSA T % e &k &
W e f FALIE P oA g B FRE %z
3
id ID bigint PK
msg_id AL S bigint IX notnull  |$ & v2x_rsa_schedule 2 id




Wie  |FEAE [FRAS |’ |6 FRE
38

road_id S varchar(12) not null

rsu_id RSU ID varchar(12) |IX not null

type_event ¥ A int

extent o 4 7 int

payload e pg text

success TR bit 0/1

inserted g FTpER timestamp X

(16)RSA 4z 7 £

Wi & H ORI P R g |E |FRE s
38

id ID bigint PK

road id BB S B varchar(12) |IX

type event el int

extent %’ T ﬁz ] int

start time G AzdaPE R (timestamp IX

end time M A R APERF [timestamp IX [0/1

inserted B PR timestamp

updated { ATRE R timestamp

(I7)RSU ‘e g F 4L 2

W e AL oA g |5 |FRE %z
1

rsu_id ID varchar(10)  [PK

host_name X E L varchar(10)

lat R double

Ing ek double

ip 1P varchar(20)

port PORT int

port2 PORT2 int

port3 PORT3 int

(18)RSU =& # xp Tl £

= LA TR e 7Rl & & |[FRE AL
Eo

transaction id |2 % X5 varchar(30)

rsu_id RSUID varchar(32) |PK not null

location_lat FRZE double

location_Ing EREE double

host name ES RS varchar(50)

update time {3 varchar(30) not null

(19)RSU 3 # # 5 74 4

W e FALIE B oA g |E (2R iE ==
Eo

rsu_id RSU ID varchar(32) |[PK

rsu_status it AR varchar(2) 0/1 |not null 0%px 1 =5

rsu_dsrc DSRC @& |varchar() not null
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W e f LB R A g |E |FRE ==
Eo
update time AR varchar(30) not null
rsu_cpu CPU it * 3 varchar(8)
transaction id |2 % X5 varchar(30)
ip IP varchar(30)
port PORT int(10)
port2 PORT?2 int(10)
port3 PORT3 int(10))
power ¥ & int(10)
datarate *E & int(10)
(20)RSU 3k s e T %
W e f FALIE B A g |E |FRE ==
3
id ID bigint PK i
rsu_id RSU ID varchar(32) IX not null
rsu_status 38 &k AR varchar(2) 0/1 |not null 0%pz 1 =
rsu_dsrc DSRC @ # & |varchar() not null
update time G varchar(30) |IX not null
rsu_cpu CPU # * & varchar(8)
transaction id |2 % X5 varchar(30)
ip 1P varchar(30)
port PORT int
port2 PORT?2 int
port3 PORT3 int
power ¥ & int
datarate #E & int
(21) RSU W 3R PRA M 30 & T &
eef  |FHAR oA G |8 R E %3
rsu id RSUID varchar(32) PK
msg_type S| varchar(20) not null
payload q‘ &pE text not null
update time |§ FTpEFRF varchar(30)
(22)RSU w 3R JRAS P fE 30 L8 T &
s B FHAN & [eRFRE # 3t
id ID bigint PK Ao 4o
rsu_id RSUID varchar(32) IX
msg_type Rl varchar(20) not null
payload #Hep R text not null
update time | FTpERF varchar(30) IX
(23)RSU F37R FH 4
T FRAS |® [E [FRi %
3
rsu_id RSUID varchar(32) |PK
route id FRTY text
service type ERE varchar(20)
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W A ST TR & R ey
Eo

update time AR varchar(30) not null

transaction id |2 % N varchar(30) not null

(Q4)TIM 3 # = 43242 74 4

T TR R R

id ID bigint

road_id B S B varchar(50)

cctv CCTV %% varchar(200) E VR TR A

cms_content |CMS p % varchar(50) &R E IR

extent %’ T ﬁz i3] int not null

start time A2 b PR timestamp not nul

end_time R 9= timestamp not nul

inserted B PR timestamp

updated { ATRE R timestamp

RHTIM & # T e a4

i & AL RS B (477K (B

id 1D bigint

msg_id oL gL notnull |#/& v2x_tim device 2. id

road_id B S B varchar(50) not null

rsu_id RSU ID not null

cctv CCTV %5 varchar(200)

cms_content |[CMS p % varchar(50)

payload #He pg int

success TiE%E bit

inserted 8o PR timestamp

(26)TIM = § = e Tt &

Ry FALIE P R B3 |47 3% B

id ID bigint

lat ¥R lat not null

lon BR lon not null

itis ITIS % § 75 int not null

enabled Er bit not null

inserted B o~ pER timestamp not null




= ~ CANBUS i ;4L

LEES D e #* FALE R |d
0 208 40ms &8/ 1byte
1|+ (0xD0) 0~255 » 2554 7 unsigned char | 1byte
2 null 1byte
3 null 1byte
4 null 1byte
5 null 1byte
6 [25 null 1byte
7 null 1byte

BSD Master 0 261 10ms 4byte

1] (0x105)

B
3
417 Al 0523 13 1byte = {5 i
510
610
710

| 0| Command 1010 10ms

| 1] (0x3F2)

=

13

=

| 5]

1 6|
7

| 0| et d F i 1025 10ms

| 1] (0x401)

[2] e

| 3| 1087

| 4] (0x43F)

| 5|

1 6|
7

10 sFg@ELz) 512(0x200) 10ms

| 1] 1024(0x400)

12| 1784(0x6F8)

| 3] 1792(0x700)

| 4| 1808(0x710)

| 5] 1952(0x7A0)

1 6|
7

Slaver 1 BEFR 262 10ms 4byte
| 1] (0x106)

| 2|
3
417 mmp 0:23 1:3 1byte + 12 Rwm ¥
510
610
710

1 0] et d F it 1089 10ms

| 1] (0x441)

2] e

13] 1151
4 (0x47F)

|10 Fg(Eiz) 769(0x301) 10ms

| 1] 1088(0x440)

| 2] 1788(0x6FC)

| 3| 1793(0x701)

| 4| 1809(0x711)

5 1953(0x7A1)
Sensor Fusionﬁ] i | O |Himed Xir & 256 70ms  |CAN_100(1)=uint8(bitand(uint16(send_x/0.04+500), uint8 2byte
1 (0x100) 255));

| 2 [mb Y g CAN_100(3)=uint8(bitand(uint16(send_y/0.04),255))|uint8 2byte
3 ;

4
5
6
7

|0] FEFELH) 257

| 1] (0x101)

=
3

$% #Sensor Fusion # :# 2 Yaw | 0 [longitudinal velocity 97 100ms | & i# » 0-255 unsigned int 1byte km/h
Rate 1 (0x61)
2
3

4
5
6
7

| 0 [yawrate 113 10ms [(Byte0*256+Byte1)-1000]*0.1 unsigned int 2byte 0.1deg/sce
1 (0x71)

2
3

4
5
6
7

348




ke #i LB 1D B R4 FAAE FARER |#E
Novatel GPS rawdata | O |Time 301 100ms (can0<<24-+canl<<16+can2<<8+can3)/10 double 3byte [hhmmss.s]
( time, lat,long,velocity,heading) | 1 | (0x12D)
2
3 [Model(£ 4 ) can2: 0(= 45 * )~ 1(p 2 Ziz)~2(£L4)~  |int 1byte [0-4]2¢ A
30 8) ~ 4 : D>A>E>>N -
| 4 |Velocity (cand*256+can5)/1000; double 2byte [m/s]
5
| 6 |heading (can6*256-+can7)/100; double 2byte [degree] # %0
7
| O |lat 302 100ms | (can0<<24+canl<<l6+can2<<8+can3)/10000000. (double 4byte [degree]
| 1] (0x12E)
12|
3
| 4 |long (cand<<24-+can5<<16+can6<<8+can7)/10000000. |double 4byte [degree]
5
o]
7
Garmin GPS rawdata 0 [Time 304 200ms (can0<<24+canl<<16+can2<<8+can3)/10. double 3byte [hhmmss.s]
( time, lat, long, velocity,heading) T (0x130)
2]
3 [Model(£ 4 ) can2: 0(— 4&F * )~ 1(p L ZLix)~2(£4)  |int 1byte [0-4] 2 A
3( 8)~4( ° D>A>E>>N -
| 4 |Velocity (cand*256+can5)/1000; double 2byte [m/s]
5
| 6 |heading (can6*256+can7)/100; double 2byte [degree]® # %0
7
| 0 |lat 305 200ms | (can0<<24-+canl<<16+can2<<8+can3)/10000000. |double 4byte [degree]
| 1] (0x131)
2]
3
| 4 |long (cand<<24-+can5<<16+can6<<8+can7)/10000000. |double 4byte [degree]
5
o]
7
IMU rawdata 0 [x-accl 307 100ms ((can0*256+canl)-32767)/1000 double 2byte g
(accl(m/s”2), yawrate(deg/s)) 1| (0x133)
| 2 |y-accl ((can2*256+can3)-32767)/1000 double 2byte g
3
iz—accl ((cand*256+can5)-32767)/1000 double 2byte g
5
6 |temp _out 1byte
7
| O |yawrate 308 100ms ((can0*256+canl)-32767)/1000 double 2byte rad/s
1 (0x134)
| 2 |roll rate ((can2*256+can3)-32767)/1000 double 2byte rad/s
3
| 4 |pitch rate ((cand*256+can5)-32767)/1000 double 2byte rad/s
5
6
7
i | 0 |Time 309 100ms (can0<<24-+canl<<16+can2<<8+can3)/10. double 3byte [hhmmss.s]
output(time,lat,long, velocity,heading) | 1 | (0x135)
2
3 |Model can2: 0(— 4R * )~ 1(p 4 2iz)~2(£4) |t 1byte [0-4]2% A&
3(i% )~ 4 rR) - D>A>E>>N -
| 4 |Velocity (cand*256+can5)/1000; double 2byte [m/s]
5
| 6 |heading (can6*256-+can7)/100; double 2byte [degree]® # % 0
7
| 0 |lat 310 100ms | (can0<<24+canl<<16+can2<<8+can3)/10000000. (double 4byte [degree]
| 1] (0x136)
12|
3
| 4 |long (cand<<24-+can5<<16+can6<<8+can7)/10000000. |double 4byte [degree]
5
A
7
% H g Zioutput | O |lat 311 100ms | (can0<<24-+canl<<16+can2<<8-+can3)/10000000. |double 4byte [degree]
1] (0x137)
12|
3
| 4 |long (cand<<24-+can5<<16+can6<<8+can7)/10000000. |double 4byte [degree]
5
a
7
| 0 |x-accl 312 100ms ((can0*256+canl)-32767)/1000 double 2byte [g]
1 (0x138)
| 2 |y-accl ((can2*256+can3)-32767)/1000 double 2byte [g]
3
| 4 |Velocity (cand*256+can5)/1000; double 2byte [m/s]
5
| 6 |heading (can6*256+can7)/100; double 2byte [degree] it #* % 0
7
= & s dr i output | 0 |lat 313 100ms 4byte
| 1] (0x139)
12|
3
| 4 |long 4byte
[s]
| 6|
7
| O |x-accl 314 100ms 2byte
1 (0x13A)
| 2 |y-acel 2byte
3
| 4 |Velocity 2byte
5
| 6 |heading 2byte
7
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e $ii J 3L D G E (2472 2 TR FHER |#r
+ {4 Hrstdr 2 i=output | O [lat 315 100ms 4byte
1 (0x13B)
B
3
| 4 [long 4byte
5
6]
7
| O [x-accl 316 100ms 2byte
1 (0x13C)
| 2 [y-accl 2byte
3
| 4 [Velocity 2byte
5
| 6 |heading 2byte
7
CVi: 25 ADAS 0]z R F k2 317 100ms bool 1byte
1EEFETY) (0x13D) bool Tbyte
2
3
4
5
6
7
EER [olen 318 100ms  |((Byte 0)*256 + (Byte 1))/10 double 2byte °oC
| (0x13E)
2o Ibyte
[3]ar (Byte 3)*256 + (Byte 4) double 2byte %
4
50 Ibyte
| 6 [CRC16 checksum 2byte
7
OBDII Query 0 |Count of following dataf 2015 Event |2 Ibyte
(i#) 1 [Mode (0x7DF) 1 1byte
2 [PID Engine RPM:12(0x0C) Ibyte
Vehicle speed:13(0x0D)
Throttle position:17(0x11)
3o Ibyte
40 Ibyte
50 Ibyte
610 1byte
710 Ibyte
Response 0 |Count of following dataf 2024 Event [Engine RPM:4 Ibyte
(0) (OX7ES) Vehicle speed:3
Throttle position:3
1 [Mode 0x41 I1byte
2 [PID Engine RPM:12(0x0C) 1byte
Vehicle speed:13(0x0D)
Throttle position:17(0x11)
3 |Data0 1byte PTESE
4 |Datal(option) 1byte
5 |Data2(option) 1byte
6 |Data3(option) 1byte
710 Ibyte
OBU 0 [Time 501 Event 4byte
1] (0xIF5)
[2]
3
| 4 [Velocity 2byte
5
| 6 |heading 2byte
7
| 0 |Acceleration 502 Event 2byte
1 (0x1F6)
2 |Flag 1byte
3
4
5
6
7
0 |lat 503 Event 4byte
I (0x1F7)
2]
3
| 4 [long 4byte
5
6]
7
| 0 [Time 506 Event 4byte
1 (0x1FA)
B
3
4y 0:4 Ibyte
L
PEIERS
KBIERSS 1
4=
RN 4
6418 +% 4%
TR B A
5
6
7
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