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AZE oo Mo #E Helet BF

g ot & &gsto] FAstLA} ke =8 P A L' 75 Asa AlRAPE R thefekal
I AR g2y, F5AHog I 194 Hol= 488 F3 A|o] (Adaptive Cruise Control, ACC),
A, 39 = 45 (Forward/Rear Collision Warning, FCW, RCW), Atz 74| (Blind Spot
Detection, BSD), AH41¥ % X ¥ (Lane Change Assist, LCA)2] 7|52 E&3kaL Qlt},

Collision Warning SRR Collision Mitigation a9 19 71552 sy

ACC

B
rir
o K
:?é
o

f
)
ox

T2 Q781K o7] gitol 13 29} o] Fzhe]

(32 2) LR:;!F'SHRRQJ se A glo]t] (Long Range Radar, LRR)¢} 37+9] 113

= @A Eﬂollﬂ Short Range Radar, SRR)E Z¢}s}

uh o A1231 3 )k LRRYF SRRE| ARF @ AlA) & wpe &2 o] uket 2po7} 9lont g
o A o8 el & olmydl Al 2009 % BHES AFFS F 13} 2T}

rir

o

(E 1) XISAE ool BXMs mWE 2F(20094, ITS 23, elu|L¢l)

Z|CHER[A 2] He| i AE EX&E S S = =
LRR 150m~250m 0.5m 30~250km/h 10° TH HIA ACC, FCW
SRR 30m 10cm 5~150km/h 160° CHe MIA BSD, RCPA, ACC for stop and go

glojct MM e S=tal2]

A8 Folele Aol A ARE bt Blo] £ o2 Aste] ot S0 o] HhARE| o] Fote
€ AR AtE SHTOEH, HAeR] A2] R(=cAt/2)& 78 it oked, $AHCZRE Hol
Az =40l ofsl vhAbe e $A1 Futpol] vls] Fukrp Wobx| AL Ridje] 9= FotAle BE
2] Fup ol TS ol8sto] AiGES ST FA FubprH00]aL, FATNA HSH viabet
o =&Y Fup "ol7h Af oW "0“‘41%5 vE cAf/f0 2 ALk Flolt o] A2 SAlute} viAL

O_l..

gk 7o) AZHARE 7] fIek $AAS Ao wet depriny, flxAor HA =&Y (Pulse
Doppler PD) WA} 14 b M2 (Frequency Modulated Continuous Wave, FMCW) #4]o] 2}
& dlofe AlAo] F2 AREE AL Qlet,
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g5 AlRkstaL glom gloje] =8 A=A @A o8 7HssHAU Aloks o2 3 29k At
(E2) #olc| F2 HLR2| Ty 7
24 GHz 24 GHz 26 GHz 77 GHz 79 GHz
NB (ISM) | UWB SRR | UWB SRR LRR SRR
A o * 200 MHz 5 GHz 4 GHz 1GHz 4GHz
: : 20dBm -41.3dBm/MHz | -41.3dBm/MHz 23.5dBm -9dBm/MHz
* g Kk Restr. in UK/ F
Europe available until 2013 proposed available available
100/250 MHz 7 GHz 4 GHz 1 GHz
32.7/12.7dBm -41.3dBm/MHz | -41.3dBm/MHz 23dBm
S —
- B available available available available No activit
USA y
76 MHz 0.5 GHz
. 10 dBm 10 dBm
@antenna port @antenna port
Japan available Study underway proposed available In discussion
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AsFdPolu FEHA] 7% Y3l ARE-3l= LRR dlojtls A2 §A7F as)y| ui 1&Y
ol Aastn 7w LA AAGE Lesto] FMCW WAl A skal glek, LRRO] Fubs 9>
24 GHz ISM ¥iEW 77 GHzE AR > 1o ISM HEE bk o] Far, Qreu S cholA]
2|} &2 Agtstar Q17 wfZell AA 2 "ol of#fze] 9lo] 77 GHz HE LRR &2 ARE-8IAL ¢
ot &3 AA o AHEEE= SRR #lole+= LRRY} 2] ZEst Agsides A= 517] wgo
UWB IA =& A& ARSI Qlet, o] WAl ool A Arel uiel o] 4 GHz o)/de] Fat of
o9& 492 s FAl= 24 GHz UWB SRR HI=E AREStaL Qloh, 18y, Y3 (European
Commission)&= 2005 Aut H& Fup4=0] weke 1esto] SRRE 24 GHz ™ %(21.625-26.625
GHz)& 2013 697HA9E ARE8HESE A|gHsllal, o] $oll= 79 GHz t&(77-81 GHz)& AHE-dH=S
71 7120k AAsl ARsARE dlold AlA9 A REIE ERet= TA|Ql SARA(Short
range automotive radar frequency allocation)olAl+= 24 GHz SRR W% <] 79 GHz ¥ #glo] 7]
&2 02 295} 24 GHz 4l 26 GHz HiE SRR 402 sl Wekd Aloksia Qo =
76~T77GHz2| 1GHz & 2 35 HA& o= Al 52 Aefolct, AA J-83te gojd AlAl
A&"2 77 GHz LRRY} 24 GHz SRR AEstaL 9lon] o]& skl Sle 9Al ¥ AlE2 19 4
o 21 gloje] MAE AR Ak 17 5oF Atk Hufjolls AlUIAlA E Al oA 22 YR 1
7 Apggol dlofe] A7t A2 AL Qi

gl‘ w - 'Q

Conti-Temic ADC TRW Hitachi Tyco /| MA-Com TOK sms. GmbH  Slemens-VDO " ’ 7
SL, CL, CLK Mercedes
ctros .
h ‘ "‘ﬁ{ =
Delphi Fujitsu Ten Mitsubishi Valeo MTS GmbH Hitachi & aguar XK,

Electric Inmsenlls.ms - .~
EELER] M-TTGH Honda Inspire

voLvo BMW 7-, §-zeries VW Phaeton

(a) 77GHz LRR (b) 24GHz SRR
(3 4) 2folr] MaeiH L HIE (12 5) 77GHz ACC AIAHIS a8 RIS
MS-to-WG transition
E RXN7740 r
: g
- )
e
.G_I_P_E 4x Mixer 74;
77 Ghz VCO F_, :
T
|
i e ﬁ. /{ =3 oel Resonator
PLL Ref. Oscillator (DRO) CMOS  Bipolar
hybrid mixer soft-board MMICs alumina Source: Lucas, SAE 2008
(J2l 6) GaAs ICE 0|&8t sdxle| 77GHz LRR 2= (a8 7) 2lm|L A SiGe & RXN77402 AFS$H 77GHz LRR 2=
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5o AFE AR HloltE AHdale YEoME FEe] SFHE BHEA AE Al 6}0# AelE CMOS
L ol gl Hlolt] EdA & Adstar vk, I 9= 20104 TAJHbol|l A WS ThAd 77
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S 0|83 77 GHz thlld CMOS #lo|t] EAIY & 7k Fof Qlct,

off & ofN

AL

iR

3

- _li

"

|

|

: - ama-
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xS XEAS 98 APl 5
A A o A B2 %OH% A% 37 l%zﬂ APEAL

A BAA S 5 °ﬂ Ol = HE“X} ZH O:I‘ﬂ J]rxtl Tajo] T35 A9

el 9 1) TG okt T, A Iz A
webd Z@st7]o] 1 o] Hlms T2 EAS AR, F &
Aol A% WAt e WRE, F2 i o $Aloln, Waw
ol Al=etolE, YA, 244 e o) 1 £ :

o SAE RAS2 F/Jo 1115 ) w2 S A

4 L}T, o7, 25 EA9 5 2
ST LA URAIT U §TE T 5 8

ol
o,
e
N
Jr
S
=

!,
o
B
rC
i

3 Aot
39l QR B o)) F7)4E TR she WHo]
928, ol G5 Aol A QIzkel o] At vl A dg £at
8P°f1 4*‘11@% AL A 17&94 Bgof wetd F7]2¢] 22 gle]

% s [e]
£2 0|23 gt G L He

e G 2 A 710) Bae Al
th 53] ks piE SAAQ AR Rokl A4 A, Aohg 4
Z, B A% 7|4 Aungith B A4, gon, B

oFAA o] - ZastoE AR 71&a A}
A = ok 2y RS BEsh] SRt
FEe 2 Zler 7lﬂ%§4ﬂ1 YA A
7“151 Hl?q Ve WE SR ekl glong 1ol AEaks
Ao ® AFE Aol

§39.

(o] o] A e WAk 20104 AT W
| A5y AEAE A A U Tl B OIN LRSS

gy

No. 83 1033



p
-.A E\;,"\.-_
T c’ok

S~ ‘ M8 | sy
ol FMApEImet) ma

o

Aslista FAISSTOIM SHAIEISIE Bi9in Me
st 7| ZSH0IM MAL Y HHAISISLS FS5kn
IAEQiTlo 2 Z23IQIC) 2006145 E]
HAHmsstzlol| 2=t A,
F A7Eok= FME4A Y HEO|Z2 #040[0 2008
IEEE Guglielmo Marconi Prize Paper AwardE At
5t 2010 477|020} IbE =2 METsSiX}
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U2 Smartway 21 ZRHAES F3f| ITS Aol F2=aL qlef, @A DSRC &4l
ETC(Electronic Toll Collection System) A|H]A2} DARC(Data Radio Channel) H

VICS(Vehicle Information & Communication System) AH|AE0] AFE L Ql=td| o] o]Qjo|x
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oltt.
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dBm= A Utk MAC A5 Ad < m#Y5S IEEE 802.11e04 AI%et EDCA(Enhanced
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5 WAUSS 1H4:3) sheich
IEEE 1609+ 4709 #&1522 UrojA thZ9] 7]s +4S 53
1, [EEE 1609.1---WAVE X}2| &z2|
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LRI
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Y Y
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Service : IEEE 1609.4
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MLME) WAVE MAC

Air
Interface
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ITSE Th=0] ITS AH| AL 32345 88kl gt} TC ITS= th9 7]« & EED}ok= 57

9] working group= X2}t

1. WG1---User®} Application Requirements
2. WG2---Architecture?} Cross-Layer Issues
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Y ZR2EEES o] 83 AT HAAQ A% sl Qo fHY YEoA= CALM concept= ©|-&
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== A% [REE 802.11p 52 AR, ol9f &7 %3l IEEE 1609.x WAVE(Wireless
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Technology / Capability

Cooperative/Autonomous
Systems

360° Surround Sensing
Satellite-linked Communication
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Intersection/Roadway Infrastructure
Autonomous Vehicle Control

ABS, ESC

Integrated Systems
-ACC/CW/CA/Pre-Crash
Mitigation
-LDW/Lane-Keeping/Night
Vision/Pedestrian Recognition
~Driver Support System

ﬁ- Stand-alone Systems
) Adaptive Cruise Control

Lane/Roadway departure

Future
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