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H 3 & W75 % (Automated Vehicle; Intelligent Vehicle; Autonomous Vehicle; Self-driving
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TENFENEWRE AT, BAVEK T T SAE 13016 trifE. ZARHET 2014 FFEH3E
SAE International ( [H BRiR 42 TREIM2E2) #ilE, WER W BTN o AR ERS 25070 N Level
O~Level 5 3t 6 NI, FEEFXTE B ETE) H L KRG XM T e L. ER

B4 5% [ 238 38 a0 SR 4 o AR VA, [ B S8 O T R BRIR 4L ST 8 B 3 2 R R 5
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Execution of Monitoring Fallback System
SAE | Name Narrative Definition Steeringand | gy, ;g | Performance | Capabiity
level Acceleration/ Envicoamenit of Dynamic (Driving

Deceleration Driving Task Modes)
Human driver monitors the driving environment

the full-time performance by the human driver of all
aspects of the dynamic driving task, even when enhanced Human driver Humandriver Human driver
by waming or intervention systems

No
Automation

the driving mode-specific execution by a driver assistance

system of either steering or accelaration/deceleration using 4 .
Human driver Some driving

information about the driving environment and with the e Humandriver Human driver T

expectation that the human driver perform all remaining 2 .

aspects of the dynamic driving task

Driver
Assistance

the driving mode-specific execution by one or more driver
assistance systems of beth steering and acceleration/
Partial deceleration using information about the driving Some driving
g Humandriver Human driver
Automation environment and with the expectation that the human modes
driver perform all remaining aspects of the dynamic driving
task

Automated driving system (“system”) monitors the driving environment — _

the driving mode-specific performance by an automated
Conditional driving system of all aspects of the dynamic driving task
Automation with the expectation that the human driver will respond
appropriately to a request fo intervene

Some driving

System System Human driver e

the driving mode-specific performance by an automated
High driving system of all aspects of the dynamic driving task,
Automation even if 3 human driver does not respond appropriately to 3
request to intervene

Some driving

System Systemn System e

the full-time performance by an automated driving system
Full of all aspects of the dynsmic driving task under all roadway All driving
System System System
Automation and environmental conditions that can be managed by a 4 L : modes
human driver
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AT PN R AR B [ A TN 2 B AR A R R, B P PR O N TR Y R A
(1) BHFBERST TN BB EAR KBTI

20 A2 70 AR, BRI E R IR EIAT BN B BRERMT T . 1984 4, 5&EEHP;
E R R (DARPA) 5 EG1E, Kl B 45 (ALV) 18, X2 — )\ %,

FERS B RENS B3NS B, H 4R,

NTHEETNE BT, FEifh kg, DARPA T 2004 4£—2007 F3L%5750 7 3 @
DARPA T N Z k2, 1 NRATR.

# 1 =J@ DARPA T AZWHEI

2004 F1E R H SIS [P BET . HA 21 SCMESIngE S, Ho 15 30

BOUJE | NTUREE, HERIET, B XM RS AR AR R

Sandstorm 17 B A HL, FLATH T 11.78km.

I 195 XM H SN, A 5 ZBAMA (Stanley. Sandstorm. Hlghlander.

Kat-5. TerraMax) i 7 &fFHZIH . Hrd, k3 iHAE K% 1) Stanley

LA 30.7km/h [f1°F- 25058 % . 6hS53min58s ALK 2R, BRAF T 200 J53E 0,

RN, X bR EE TN EHIREIE T HRR.

2007 4F, 7E3% B AR e W —A B0 25 e M 5847 o X Jm E 2R AT

%5 SR AEAHLE 6h N 58 A 96km [ 117 X8 B AT B, I ZER S FE AR 401 ~F By

A HIZTERN o X i b FEAMY B R 2 8 20 58 R A T AT 3, G A

%3 )8 | EhEEE AL FR, IS A RSB H T R AR

FoAt B2 5 1) B E SE I A A B TR 3R, IO T AR SR U — AR B

. KHKNE-HE KR Boss PLER K 4h10min20s. ~F 33 3 &

22.53km/h WIS GTHAS 1 7 % .

20 A2 80 FANTFAG, FEEZE 4 IR - A R Mg R K 2 L R4 R 2% . JRR 4G B L2 e
SRS ST IMATEN B IR AR 58 AR h o Horpr, SEIE - Py 56 - Mg B XS] Y] NavLab R %1
R AR B B A AR .

B NavLab-1 £%4i7T 20 20 80 AR M. &M THENEELF RS H Sun3. GPS. Warp 541
i, TR R AL ER . (L iRad (5 R G BRI DL R B S TR . o e SR A
P T8 BT T B 2 9 28km/h.

B NavLab-5 R4i/E 1995 FEHA) . FHE-HE RS Assist-Ware R 2 7 S AERH] 1
EHEX A FHIETE (PANS). 1T & ARG T IR VO Thee, JERess
il AT IR, [RIE AT 2 R . e T — & @# 0T /EL SPARC Lx, Bef#%5E
AL A BB SR G . AR AR 5 R RIS . NavLab-5 7E 525037 A 453
B b E AT S8 )y 88.5km/h. Navlab-5 A BRI I BE4T 1 8 VOB %8 26 | K
M@ H EER AR IR, HETHEEN 4496km, HEATRER 98.1%. ZEAHII#EA
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FEM ST 564 E AN, T2 A ] 47 ER 2 3 A 5 A
B NavLab-11 RGEZRYVIEHTITF G HEMRKH T Wrangler H% 45, 4 L2386 Tk

FOURZAE N, ALBE S Fp e AL R E S, HHEE BRI ST It TR

ZHikE] T 102km/h.

BARFIE/RF K% VisLab S250 % — HBUI T ARGO R4 = K0 . 7E 1998 4 & KH)
R HFEATES T, ARGO IR5 420 RO s 2 R EAT T 2000km KU EE B . 1058
ZEAT I )38 3% B A T DX 8K, 0, 95 v AT R % T R 2 1 T8 N 25 B L Ay B AR 1 94%,
B EHIAE] T 112km/he 2010 4, ARGO RIS ENTH S7] « WD MIRIT IR, ®REEZS
ok B [E g Sttt i 4, TREIE 15900km. %53 T 5 MR EIL . 7 MEENL. GPS
SEFRGEM ARG BN R RS LKL 3 & Linux iFEIAMLEZ M R, RN HKBHAEE N
LA IR . 2013 4R, ZILE =] 1 TE N B BB LR SR T A AR ST
WEIFAT NS Bl % DORIEE 5 4 .

(2) IREME AN EANBREARKIBIT

B T FHIF AR AE TN 2 B AU R ST A, B ARdE . TRORIR. B REEAZS
VRIS T 2013 SETFARAH R AE T N 2 BVR ZESURAEAT T AT Ry o XS4 SR il i 4
b2 SR 0 B e VR 2R 2 s 1 B A K ST R [ BT R AT R T N 2 B A (1 i A 1 2

HAT, X787 HEMK U BE AR TR a8 &, RIELBUER M RE,
3. B, SERERNE) WA RS Kb, MERZERE BT, HAEM
JUT i R R R (AR OC 2 B B R i T g (E045 SAE Level 2 44, 2018 ik B AQ 2
RERE R Level 3 A E S H RGN EA, HIEWAH 12 MEARERSE. 54
B 5 A=KBEIE 1 MEOREIR | MAMRRGHIL 24 NERMLEES, 1TLIE
60km/h LA T 2RI S Level 3 2% F 2 25 B, {825 Tk 03 #E 4B BR 150 T DASRAS 8 KPR B2 114 e
i

2015 4F 10 H, Feirhu 4 i B 3h 2 38 24t Autopilot, Autopilot /& 25— M H 1)
HEVBIHEA . HAl, b fEr~% B3 2e3% Autopilot 1.04 2.0 80 2.5 i fF R4, HH
B TR AT ET OTA (B NED 347 Level 2 2 Level 4+ M7+, X RTEC &
Z FSER T H B A R . TTH A AR 8 H HE B T A R A 22 X 4% 1) Tesla Vision 9.0
BAERRAS, FRUrR A BI4G A Elon Musk 4, HHUKseBl “ 58 HEh S,

2016 4F, WAHR WS 7 B 3h Z B H R AV A 7] Cruise Automation, 1F 3t A JE N\ 2 3

. JEEWICT 2013 4F, —EHNFRA T AN EHWINREN LN S REARTK. 2018 4
1 H, ERNEREEET B35 1#) Cruise Automation & A 7 #Hi—A% CGEIUR) LA
B4 ———Cruise AV. Cruise AV %A J7 AL MBSO 2 Bb, 238 1 21 il
15 16 MNMEAGHURT 5 AN B I8 SR B 20 406 ) [ R PR S RO B A ), R BLE I N B 3R %= .

AR EATIF AR & Cruise AV IR G, DA TE 36 6 % 39 7 68 28 4 1 70 % kA7 52 B
B, FF AR 1 9 ] 5 A B S e A F R s RS, DAMEBE IS AT 2019 SEFFUEY]
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DA ORI B S @4 48 N R To N B B0 X8l 2R “—B2I00” I
NEBEARR R, W EETR SAE Level 4+ I TE N 230754

2009 M, BWEAEEAN, HHEAE N TSI = AT FAE . AIMESMKE KA
Sebastian Thrun 3 2H & —Z AN, FFIEFR TE N ZBE A . Sebastian Thrun [ A A A% T
PLas N4 Stanley, Z4BiAT I 2005 4 DARPA Kk 3%

2012 48, 3 Py N I HLED 2240 B30 T N A A RIUR T 43Rk o N S R 4
(RIEE M VF AT IE . 2015 4F, #¥E0A R 9B N 2 35 A 4 E R BEAT W, 1451 J a4y )
BEAR SR AR, IR SE EEE, RECH B sh RS IR, R R 2 1 R
EH T EHREE SR
_A

B 5 ARARAMEASRERREE

2016 4 12 A, BHA T NE ISR, AL T WAL A " ——Waymo. H 2017
10 A, Google Waymo £L7F 3 [E X B, Chandler 8 100 “F 55 VG N, X 600 % b 3%
Wrhdd B R 520 77 Level 4 2% B3 2Z IR E T2 AN, X2 Waymo H 22 Rk
VRO AT S, BRI T E S B A A A AMITE N B B AL . M [E] 2018 4F 5 A
31 H, Waymo ‘&4 ] 3E W4T 7536 818 (FCA) R 62000 4 Pacifica Y30 2045 FH 147 i
TNEL BN . BRAER I LA, mewﬂwAﬂﬁ AE T I U AT T N 2 TR 4 5
BB . XWEWE, EAEIER, W@ LLE FCA MTE B L8—iit s
Waymo FL[FHT3E 90 NS4 . 2018 4, B it SHESEK R & 1F, THRIFE 2020 4 2 A4
7253140 20000 A6 N2 B H A4
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B 6 Pacifica BRIAR XA B HMAE
2016 4 5 H, Uber Jo N 2B AEAEN 136 [H 58 477 e WM DL 22 B8 T () Uber SE#EER
ol IR0 R RS . Uber & OCEE IS F I 06 N B 3R 22 2% — 3 AR 4F Fusion TR &8I 1A%,
© R AT R -5 F Bh 2 3 DBk . Uber B ABIR LR & T & AL, &
FEERE TS . WOLTIA UL S HER B, DUE LI LB 417, 2016 429 H 14
H, Uber 7£ 3% [E VT 2% 6 ik 4k X Ve B G N 2 38 AL 22 e e B e 5 0Fikig 47 RS 1
T A7 W9 44 22 4 TR, (B R A A f& RVE B IR X, Waymo AT/ MNEAE RKE %,



(4) BNEAFX TN BB EAR KBTI

LA nuTonomy AR G MK 28 7] 1143 23 N\ J5) 6 N 25 B 40U . 3k 26 e lb 2 SR “ — B 37
i) SAE Level 4+H) 0 N BB K %2 .

nuTonomy #&— % T 2013 4 IRAE B L2 RE 4 85 ORI AL A R . 2016 4 8 I, Bk
T HOINE B — FAE R A H N HES B0 B AR 1A F o FEROINE IR, nuTonomy
EHZNEHIRE LA T 6 BEOCTHEMN RS, AH2da 2 MIENL, HT 505G
Y, KA IEAE ST . thAh, ZEATERIE I & — 44 RIAL LR B SR, TR )5 FERC % — 44
WERR NG, HE TR M AR ENL. 2017 4F 10 H, /R S5 A8 nuTonomy .

Zoox EfER — XM N E MR EVIB AT, HICAEELE 3.6 /3£, Zoox 1R
AR AR HEER, Zoox MEIF R A AN EIRECHEZH. 20134, ZAH
Jern T HAAE e . ARYE IEEE B0 R, 1A R IR BRI . 7 A AR 2R
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(1) RERFER TN B BRI I

53, BREERBEFME, RETETNSHIRE TP, M 20 40 80 4
RAKRAF . AETESAESLE EFRAE, REEEHNE) 52 RIS E N RHI T
EREVE R T N BB

I B RLCR N 20 28 80 FEARIT 4R 5 Ja i i 2 T L SE /T CITAVT 2518 BE 4240
o, £ CITAVT- | « CITAVT- Il 2406 N 25 3/ 22 (g At ) i A vhoxd o N 2 BRIR 2 10 J B BEA T
THEF: CITAVT-IIAY F 8} 58 LA S I AE FR S5 My A0 T8 i T 18 420 H £33 9y H ;. CITAVT-IV
BH F B4R T BI2020SG w5 W 4k M A, 24 B AW S5 AL TE BR A B R B9 B 3225 3
BARNBFR, BHEETEE RSN 110km/h, FHAHNTERE. EEEH. JE450E
e bR B A B AE ME B L B R PR TR, B 1992 4, EFIRHEK
S TR e [ B — R L BT NS TR G

THERRFAEEPI R LZAEZK 863 THRIMI BRI T, M 1988 FEIFAGHF 517 K THMR £41
HHEZL . THMR-V B BEE RO S A ML IR IR T IR TE 42 A BN IR B, MESS MR85 R iyl
HERER, B ARIAE R I B R L T A e DL AT I 7 BRI A B R T RE, f e R
150km/hoe THMR-V FREL4 KA 1 2 T3 70 He 48 W 28 I TE B IR BoR R 58 FAIR 1 3 %
B F A ZE T8 2R A TS, IR I SR IS AE 4 T 2 PR I B A B T SR AR 1 A RN T
20ms, IXRIE T SEFRig s B R SER PR ER

(2) RENREHIE RN TABEIRERHA

AETEAMEAR LN EF RN E, REVRESNG) 2 RIS E AR @R E1E
MR IENEIHAR .

—VRERT 2007 £ SE PR F AR, 2011 47 H, R ER 5 H B R F
I (0 20 HQ3 To A 25 BhyK 25 58 A 1 286k (1T ) v 3 A B (A A FEHE N 25 Bk e, AT
IR R BN e AR 0.78% 0 2015 4F 4 H, — VAR IEURAT 1 “ 398”7 HOR RN,
bR EE VR B I REVR E R AR AR E . 2015 4F 4 A 19 H, —RFERBFK
FRATT CBET FARREAR S, BETFIME, BEEE. WERE. B EERE
BREALEAR

2012 4, FEHEZTBEPEM “EZMMIE " AN BIRESITIH 114km, i RN
105km/h, 588 T A 5L v T £ W UAC 97 3t 1) AR S Bl 1 A B, SEI T B TR B B
B, ZERAH S AMEKETEIL. 3 MREH 1 A GPS LA A T R A R 4t
RE N B JC N 2 B 2 AR A R 0L, S e U T 5 0T )5 e A BR AR I BE Y

2015 4 4 A, KLRERMBOMITE “654 g ”, B AN ARERT A,
TR ARZ O HBA, P BOZE S SER AN — R e 22 Bl A 3.

2015 4F 8 H, B KRE L MBI KR ST Gl &, 1658 TP IE 3R 5 T
FERE BB B, IEATRE 32.6km, A EE N 68km/h, BRI AT, T IRFEZ 4,



A RIS T AL & E IR BL S R R A B E S B ARG . 2018 4E 5 A,
FIBE AR 2018 FEF AU R R A o BB AT, O % T 1A 5 3 45 44 1k 1 6 0 il X T
HGE B IE 1 Level 4 227 H 52 B &8

JEIRAERITE 2016 F 4 A R)Ibi g b, JEoR 7 AT EU260 1TiE M C N B R%E. 4
IS A KB EE . EIERBHL. WOLTHIAF GPS KL MR AE B IA S,  [Fm
Fic £ i V7 P AT B A2 MR S L TE N8 3 ABVR T N 2 3R ZE AR TN 28 Bk e 5 4
BB RE# R T PR, H R AR S =47 &

(3) RERPRAFNTANERIRERIFTI

BT _ER A G VR RG] AR TC N A B U T AL A, A E BEARER IS R A R
AR T BN BRSO . B AR T 2013 FIF4E T H E LN ESWRETH,
HAAR O “EH R RN, SR ERE R AL B, B AR 5 45 U i
2015 4F 12 AW, EHELNEEREEITEAT A S5, S 2 RRERGE ., A
. ERIE, WSS RBREIE, SR T 3N s 3 5w A [F T s D) e
I e 4Rk 2 100km/h.

2015 4F 12 H 14 H, HEEAAIEXSOL BB FE. 2017 44 H 17 H, BHERER
T 5T EVETF R I End A A B D RS SRR . 2018 4R 7 H 4 H, AEER JEH
& ALK # K% (Baidu Create 2018) L& i, S5EIT&REIEEFME K Level 4 HEHZ
Bt “Fi " B4 | P&k, X —HLRI 100 FZEE: PR S PR HERT . WYL B
YR, FENLIA . ol Bl X 2 S5 4T B LA G [ 58 13 BT SR i AR & - 2019 SE4E4),
F R 2 IR H AR IE R 1) SB Drive &1F, ¥ 10 8 “Fk” W L O A EENNEZAH
ARYRTT o X FHIC N AR T BT S BB TR & (3.0 AR . B T REFERELL
REE A FSIE N DA NR A E S, FOR MmN T B2 TR 5 2 #9557 FE A
MEEDIRE. 55k, FER2BYE LS 59k /RG1E, ¥ Mobileye [ ST BUR % 2
A (Responsibility Sensitive Safety) A i [l 1HEHLAL B 2G NBTH S, A B UARE—
BRI BT .

B9 BE “FKEE” TABREL
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2 BRRE

BENTEEROPWNCT E5% ST L NS 5% S ciE i B A U= Rk 1 SRR S S5 %S
BARAERSN KL, RIS 6 5HAT. mE S M V2X DU H B
BRI S I UEROAR s N TR BEAE E 232 B4 rb I 2 FH A 4 N R REAE A B B o 14 L
I NI REAE BRSO R AR S N TR REAE 2R A2 ] b (1 B AT

2.1 HIIZBRREREBEA

BB MR EEREIL BOCHEIE. ZRBHE . P S 4 3% AR R R (1
PRBE, ARYE RIS BOREAT DR SR, ER I 24 10 AR R R 1 S A L P SRS 0 A
TG HABTR . AT NEEAE AR — B 8] A B 3RS, JFEEATRERE AR U o 2RI 47 B A
ZJa s B ORTE B R W R P AT B R R SRR ] (B D 5
R R, 28, R BBl R A0 3 % IR A% ST SR IUA 5345 12 T i) Joj i s A2 A )
e, R ESETREEAGE BN RS, nNEoR.

Sensors & Raw data
Z Camera Vehides,
signal sources images, Lidar processor Pedestrians,
point cloud . Objects :
’ V ?bjm g | Planning & state Vehicle control
—
S eature extraction management
N Situation & threat Genezrate smoath
i assessment, dicision steering, brake,
-, making, generate Traj. &speed | throttle control
j‘._' coliision-free path & profiles signals, detect driver
L% !‘u speed profiles v | override
~— 2
u Mapping &
Cameras, sensors, GFS, Camera, localization ., o
radar, lidar, HP GPS lv.ndav point clo\:c Estimate precise v 3D position I “,‘-.: __— [] -
= vehicle position on 1 i‘:i»,‘;r-."\\f g d
local map I5om gis
- -!F'-._ ._.,' "\: -3 -
TR

B 10 BEiSRERREN

2.1.1 FEERRH

BT Aoy (A, A0 B S BB SN E B B R E, 2
SCHLE S BB RTSE 60T, BB N BE “IREE” “Hoe” MfEH . HEIBGEAR R FH]
FEML WOCHIE . KPR PR AL, DL V2X N 5G 285 3R R T
Kb AEIA LS B ERIRESE R EZIRE S, 8 H SNSRI 1R SRR AT AR 55 -

(1) J\EHL

H 2072 R 2 I B RN A s T2 R VARG ML, R B T AR R I A5
IR IRAS o SN AT ORI ZE AT BOA ST R IO 20 AT N BEZR. HbR. SClARE

(EPSS
RZIBE ST, CHARENEERENE. JITI ISR

><\
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BER B KT AT 4049 CCD BEHRBLAT CMOS SR BLFFh .

COD B GHL, Bk I RIS (8 5 R 5 T B 38 B MU 5 5 A3
BRI, FATRRUN . R, IRIDFE. EHR. TR0, ICAIESRTA.

CMOS BHEHL, HILMITRER] . BRI SO « (25 WMUh i, BB oR B . 1R
B AR T — i, LA AR B SRS . R AR R TR B U 2%
ae

(2) BOLEIE

WO A LUK S HOE RORARN H Ar 23 A AL B A 2 sl B o RIS, BOe &
BT NRE (24 BOtTEIEMZ L (=40 BotHE.

PEGHOE L, R R RO R XK AT e A, IR ARYE KN S RS
WOLTH B A 2R R 5 AL, R B R .

DELHOCTRIL, IR W P AR BN PR DA IO 2o XKEHET e . 2 R0
TS BES AN H AR i) 22 (] BB 5 05 60, I AT DB R 2 R R = ISR, ) AR H AR
WO RO SR AR B, SRR H AR PRI E, W B

B 11 SHSETEIART SR RMRZHIFEHR (KA Velodyne BM)
Hur, BRI EES 428, 84k, 16 £k, 32 26 F1 64 28, WO FHIAR HINL
W%, SRENNSRE, FEREMWEE. §la1, 5E Velodyne A [ 16 LEOLH
15 VLP-16 (Puck) HETEM 2 3999 I, 1fi 64 ZWOLTE L HDL-64E HIEM miks 7 3%

JGo

@ \Vebdune o

[# 12 VLP-16, HDL-64E (3kH Velodyne B M)
BOLHE B BRI EAR . HEl, BOtHERCEKE 7 =A075, aF%E — Al
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RO I B AR A B WO T IA UL = RATE WO T L 38 =AaiE S WO
T IA T LA O B 8 1 AR K FE RS, (SO T A AE B 22 B 2R RN Re 5 2%

£ CES 2018 = Velodyne A &7 K ANH77 dn, 4370 2 B S WO E IS Velarry A1 128 4
BOGTEIL VLS-128. fEMEREJTIH, Velarry REUSHEHE 120 FEHIAKFRL A A 35 BRI EALA
RERETE 200m Y0 [ P AS U B S S 26 1P 4k . VILS-128 [ ERIIEE 25 7] 3 300m, FHHKE BN
3em, PERERZ 64 LWOLEIA M 10 £%, HEARBZEH 1/3. 2018 b3 %E R F, Velodyne V.
KIX G55 NGB, EABOCEIE Velarray ¥ 14558 = F B I GEBOR 1% .. HHE] 2019
F, 1E Velodyne 56 ASIC T1EJG, &EF=hil 128 ZLHOEHEH LSBT Mg JiTH, 2
2020 4, 128 WO T L ATLE T 03R40 ERWOLE IS Velarray 76U & 5 19
TEE TGRSR .

B T R T2 2 1) Velodyne A &, —S647] 61 24 7] B 3E N iZ AU R B T AH M IR 5207,
3 E ) Quanergy A &+ Liminar 2 & A1 LA 5[] Innoviz A& . £ CES2017 I, Quanergy
A A AL E A BOEE IS Quanergy S3 2 H I MU I [ A WO TR IA, B A E R
ARFNTEHU e e B AF I A R T SR 3RA3 T IR RE R M IR R GFT 2% . Quanergy (1[5 25 4% B 2%
O EMAUN 250 3676, 2017 46 11 A 1 H, Quanergy 7£ Sunnyvale i) L) H—% 4 H3b
LA P2 26 IF .. Quanergy Bk & 1J44 A 3 CEO Louay Eldada %7, 25 2% 7 1 Quanergy
JETEIEE 2018 4F 9 HAtAETE I ELF. Ay B AR K WO R A B M RKH] 100 3260
T

B 13 £IRE RSB E X Quanergy S3 (3RH Quanergy EM)
(3) BREEIE

AR B TR AR KB Bl HAAE 30—300GHzZ  [A] 77 ik o AR I & i 3
AR, Z K T K T 23 D ik 7 UK A AR AN R S Sip 7 KR B M A
Bkt ARk, RERFEH S HOCHRIEMLL, MM EILAR 2 AR
. RAHT ASERIRE,  H AR 2 BB R BCR A # R AR A 82 7 3
AP T AR TR, BT AR TR B L ARV L RAIRRR 2 5 S BILIL B B R
ZARWHEBRAERME. KMEEIZ. WREE. RER. WBUNEA, BB
752 H AR HOA B FARG R . AN L Z AR DAL, EIRZIEHZ T

(4) HEPFIERE

T P O A TR A R PR 7 B PR R A T A 0 RS AR LML BL, TARSRAE 20kHz
CAE o P 5 7l IR ) e A P R B DR, A I PR B ik, 2 L B S RS A I o R
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HAGE S WK SE LGN J7aIVESF . BER8 BN S 4R 58 LRSI nl . B A R
B RAE TR E B ARG, — B TR ZORA AT, W HIESE,

(5) AERFREEAR

FUAT, SABTREISOARAT AR BOR B LR, — Rl LR B I L S 2 AL a6 7 %, it
RRR R 53— Mo IEOC I N T, HA B RSB AR T 5, SR Al A
RANAH . FESE. BT AHOCE LR IEE], o 2R = AR A HOL i Ik b RK &
PRI, AR AR A (KR PR A O IA A H 30 2 B4 0 B ATRE BN R . L SR
AV 2 R 2 Bl 5255 72 75 A DU A BRAS AR I SRR B 25 AR 4B B8 2 A B AN 55, DL 2.2
TR EAN AN TE AR TN B3 B BEAR IR

2.1.2 RN

H 3 B MR SR RS HE AT, AR ZRIE M S A A A B AR AL B R R, I/
FOE I 4 BRSO E I A A B S T

(1) BIEFHRS

PR T2 6 eh FE R COMUIIE B T A4 i, 38 3 00 328 3 80 1) 28 ok P58 R 7 o 4 i
I IX e N AT R e B, IS B L . L E AR BHE SR G LR
SE R AER, AR B R AR RS % A L S A AR AR RIS LA S, PR AR g v
{0 A S B B B AR S AL B, SEEUBE 258 R B S AR RS R AR, 3R TS
SRS A BIAE SR A B AT 3R SRR E LRI HE S N AL B, D AT IS
BB B AR ) H AT AL E

(2) REHmIGER-5HLHEE

A DB A S b 2R L F B A R E AL E . 8 R g i 9 R AE IR E T AL
Sy BIAC T AE B S AR I R 8 I 4 BT AR AN I I B A AT R TR, VT DA B 2R 4 1
BT 2, WAL T 2R, T ERRMEMR ki 5K D bR IR B
PAFAEAw 22, Bl I (R HERE, WU g 22 2 Bk RO, DRI LG BR SR 48 I BE 28 FE A e AS HEAS 1F B 3)
HBRRENRIL.
(3) PESNRS

HAl43k LR S RSO EE P GPS. P 1) GLONASS. HE Kb TLE FH &
4.

GPS 2t 3L [ E Py b 2k g A e SRS R, TIHBH S E 6 ML
T R 24 BUFA LR, KA WGS-84 A44r R .

GLONASS HZRIRTE 1976 “F R sk, 1IEXNHM L GPS it & FRHEf#14J5 , GLONASS
HARE Wi stia s . Bl 27 ST/ERERM 3 S o 241, 27 BUEB S s AifE 3 ANk
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B IR T
JbF PRSI AR E A E A JOTIE AT B PR EALSIEE RS, 2B EE
5 WiEE Ik H0E DA 30 FEEEEE DA, RAREME EEFHK CGCS 2000 AP R .

(4) SLAM HEEXSHi RS

SLAM (Simultaneous Localization And Mapping, BRI & f7 5D, WH AN CML
(Concurrent Mapping and Localization, FEREES5EN ). SLAM 5 HH Smith. Self F
Cheeseman - 1988 “Ffi2tH. SLAM il T-Hlas N9, SLAM jul@inl LAy Hlas A1E
RFAE IR A S, AN — DRI BT Ia# 5, £ R TR IS B &AL & A
H B VCECEAT B £ €7 SRS 1E H 5 A BB Ail B SEIs s b i e B, e 2 sl A R pLAS
AW E LA T

HAT /A PR SLAM #0522 THOLHILR SLAM, DA IHIRE NG &
A GPS, JEid GPS X E AT FIN, FFLABOLTE A SLAM iz BB -5 e 15 b P ik
ATARPRICAE, VLGS HEIN B S A1 %5

MR T AL E) SLAM, LA Mobileye Nl . Mobileye # th—Fh o7 SLAM € fr
Jii%——REM. ZEAiE I RECQSEAE SAT L SRS RN, 15 8] 17—/ 1a7 5 1) = 4R AR b i dls
s IR EE ARG R, R A — 48 . B EEB S REM s bt 47id
#E, BRI 58 BE £ .

2.1.3 PR SR

B 302 B AT N SRS B AR LRI TR R AR A SR KA 1 R St (5 S, Ed—
SO RE LRI e . 2 PR 5, LRI 20 e S 1E 2 TR 2 5% TR i A AR
IR IX B A% R Y 2% B I (R B AR A O A AT B A

WEOLT, BB RE S R R G 2T DU BTN 7

PRI R R AR, B B B AR ) AR LRI SR S AEAT WSS BE R R
SEIRAE 55 I B LR AR R U O, B G R 3 AN DR 22 i 88 o AEBLIERE AR, X Bt AR Al R A0
PREFERAT LR G H R, NI SLBLBR AR L B R AU .

BRI Bl R A, AR A AR R AT B A T R . BB
VR AT BN, AR S R 2 NV I A BRI [ 5] S O AT N R R

i GPS AR HEAT BILKs 75 EE AT 2EAT Bk (0 % B AR X Rk 5 5P R 51

HAT, Bai B3R BT AR EEA LR 3 i

SRR 25 B R R R AR G 2 R A 4 X 2% il R LA (137 37 O 0
AT s

SEPRN s TREDTAR BT T RER) “if-then AN MIALE, SR )5 FEHTSE T RE A B
LR R R GEEAT IR -

TR HiG T UL R RT3, B P e g AL, 8L “if-then FEI”
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e, TG ER A AT IR B 2R

ESIESE s W N 2N N BE - 3= RS VY S S N I = RPN B S N (R - e
IS, R IRIE 5 2 BRI KRG, PSR iR TR s i R . B AN T
BEAL FXH TS AE Sy R PR R T . HEN 2015 EJ5, A IFLEBT & B N LB BE L H
O, I A AR AR AR, ETHBRCR Bk R KR 5T

BT, i BRI B0 5E RS EE 5 AWM, — M2 IR R-Mobileye & 1)
Mobileye® EyeQX™ R A E T H TG . 7 — Mo s fhik #24t() NVIDIA Drive PX #7511 4],
6.

(1) ZE4E/R-Mobileye

Mobileye A F/E NI K R E B RARAEREATH, £ H Amnon Shashua F1 Ziv
Aviram T~ 1999 £ G137 Mobileye F H F5 2 T A AIHE) ™ ip Bl 25 3 53 75 725 B o 752 v fR i o %5 22
A R/ A2 B0 SRR R G

Mobileye 24 7] ({3277 i EyeQ™ I EyeQ2 ™ bt kb Hf 5% & — I & K 58 ik, B A mPE R
ICRA L K 2 NS T — A 6 EEERr . BT S (b i 1w By A 48 23 117 32 1) v o Dy e 2

AN
T o

iR JRTE 2017 4E LA 153 1235 70U T Mobileye 2 &, 3 H B HAE A 1 3072 B R AT
RAEHERZ O o BFEIEAS- N8, RHEZFIRE] WO AT RITEAR KM 7= 5 b
Yi4F /K -Mobileye #2451 F 32 BHA

H AT, $e%5/K-Mobileye A CE A IERIMA B 3B WK BT R W55, I HAETR6E
A BB — MR ZE B, 72 18 O B I I 100 7R 38T A b kA 7 3

(2) L

FEffIA (NVIDIA) 2 —F AN LRI EA A, 815271 1993 45, 3= (Jensen Huang)
A F B N HEE AT E

1999 4, JEARAKM T GPU, XRAMHMES) T PC kMR R, e LT AR
THEHERHEAR, HMIRECE T IT 5

2010 SFEFARIETF LG AN TRAE b, 2014 2545 1 —1% PASCAL GPU i F 284,

FHAIB I FAR GPU 280, MR BT AN IR BE 2 0 B GPU, B SCRRT AR 23 1 IR
BEE S THERESE

2016 4 FRAE, DA A AR AR A I SR AR T 25T PASCAL ZE# 1) TESLA
P100 25 Jv LA S AR B ) 2% i+ Bl DGX-1.

GTC2017 K& b, Sethil IR AN 13— AL PS54 Volta, DL A HIHT 2 1 5 —
RV — 38 TR B 5 ST 55 N5 K Tesla V100, Sk X B B R FR O 2 BRI 56 1k
4 ot GPUS

GTC 2018 Ko b, Jefik kA 1o — GBI ENL DGX-2, DGX-2 Mk HK 2-
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petaFLOPS 54t, HAEWHISLI) GPU M+~ EALA 7 16 3 Tesla V100 GPU, %:Ht V100 4
H 32GB HBM 2 &A%

2.1.4 EHI 5T

B 302 BRI A G RS0 B S B BT AT B S A, B FE 2R AR 2 R £ ) AT AR 1)
Pl PR, BI 2R 9K B 5 B4R, A SR I X A 3h 1R, S B A
RGO EREE o R pE ], BTy A A R R DL R R R, SCELE B S R
R ER AR PRI .

(1) Y]

02 B SR P ik DR ) B0 55 4 ) 0 5 oK S IR 1 2R T AR R, % R AL
ENHL-Fe AR . IR AT R RN 22 I RE AT 5 A R ) 4 R SR AR 45 s R T A5 Rl A A
I 4 ) A 2

(2) BEREH

ZE A 1R 475 1) 2 B PRI ARBL T Uy ik BT 2 B SR D iR AN T A Bl ) A AR
REGTIIDIRPS
P DURLULI Tk e — ol (o P 0 B PR 20 g S R AR 228 B B 3 0 O D 88 o 2 4 4% 5
Tl 7 Tl 7 T R ) B I 4 ) 2 R I ) 0
SRR T AR ik R BN I VR R R S B AR A . i TR R B A
R, AR RN NI A A P RS PR )

(3) FHEHF &

ZAFEE )T & R TN E MR OFBAE, 1265 W0 S iz R . HEE AR o T
G (ECU) FUEAS M2 W37« ECU 2k LBl il ik, i (s a2k £ 2 ARS8l ECU
5 AR A T8 £ 388 5 ) e

ECU: XK “ATZEl " “ZERmm” 5, WHE LU ZE L LSS, tny
RAELHSBRA N S8 Er R PL—F, HseEa: (CPU). fFfiEds (ROM. RAM).
NN (V0D B (A/D) DUREETY . IRENSE KM BB B L. KB
TEBATH, TRESAMRIBEIE SHATIZH, PGB HE ML RIL R NEGIE S, il
R TAE. EERETX A8 (ROM. RAM). SN/ (/O) A Al 413 o i 1) 4%
s A7 ROM HAF IR R 7 o 22 e R B v S50 A0 DR B S 6 SR A it D il 3 A [ 72
FPAE RN LAERT, W 5 &A% AR R AR I 1A 5 AT LU BRIV 5, JE BUBORITH S 1 46
RARIEHRBHI Rk SRR B3l RAEEREZ T SH . T A s 32 ErRR
IR . RAM B AME AL AT B P 08, 1o ECU B2 IR, Jad B 2 B 5% 1) ST 467
RIS HPRE, XA B B &N .
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WA HAT, FEHRLHEAYE R A LY 2 (SAE) FRNAEMSEZE LS
LR UURFE S N Ay By C. D 4t 4 2%, A R 28 T A5 JK 38 AT 2% B B I X 4%,
B I A S 8 /N T 20Kb/s, BALIN BVEAARER; B ISR ZRTH ) i 7 428 il B e (] 45 6L
JEE PR R4, ARG R — M AE 10~125Kb/s, L CAN NARF; C 2 2R 1 ) A 34 SE R
P02 AL S R I 4, AR IE 5 — A 125Kb/s ~1Mb/s; D 28 2R T8 7] 22 A U 4
e B IR AR R ) M R R 4, WAk e — R TE 2Mb/s L F

2.1.5 EREHESEBKN vV2X
(1) =fEHAE

e b P A R 0 R A LA RN IR E B e AR AR A D R B R SR AR T At
TR EAICZ S NRI T EE, W] UL BV TR T R AR (5 2, A =R i 5,
S M BV A R, BB A BT R DR
S EAR IR S5 T GPS S R AL G I 5, 5 25 A RFAE 2 2R AIE % THI P AiE
WIRSHENE . A gty B 5 ZLBCRIOK B K Bt T LS BLEE T GPS S, 1 e A M 1] 75
BRDHLL R, BIIE B ORI 4 BE PR IE B 2 B BT AT B % 4
[FIRR, A L P O 75 AT b A et S i R Se e o e THE BB I 22 2 R AR A4k,
EEERE . ARIR B EE R AIEARIR A S . IX S SR R I S R AE v A B, R
Hitr B S BIREIAT R % 4.

(2) EBM v2X

V2X 7R Vehicle to X, HH X F/xEEAE (Infrastructure) . ZEHH (Vehicle). 17 A
(Pedestrian). 1E#% (Road) 5. V2X MEGEEHER 7 V2N V2V, V21 il V2P S PU2E 504
HAR,

V2N (Vehicle to Network, ZE-HIEM), @I M4 ERMIERER = 54, B s
IRk 55 a5 LHIGR IR S RIAE D) RE

V2V (Vehicle to Vehicle, Z-%), 18ANFEIZEM 2 [ [)1E B HiE

V21 (Vehicle to Infrastructure, ZE-JEAlE M), MIEEM SR, B SCEATEFREC
A EEAE, T 3REBRIEALE . @AT (5 5 A5 i HE B

V2P (Vehicle to Pedestrian, Z2-17 N, R EAT NSNS ML H, FEZE
itz i,

2010 E3E[HE MG 1 LL IEEE 802.11P 10 /2 845 A1 IEEE 1609 R S RLVEAE N2
HAE P V2X IPGE S bRiE . 2015 SEIRETT AR S IIBT 7L TAE, 2016 4 E R I 5
RHE T RER V2X BRI . 2016 5 6 1, V2X FORIRAE N — K < E R REMIIR
R RRTEX” B ANRAX K E S ES TR —. 2017 F 9 H, (GELERTERGE
FHIEAE R G0N 2 B B B A2 BARAE ) 1E U AT

V2X HORI) S — T RFID. MRS . LR S -1 & . V2X MIGE S~
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Ak43 4 DSRC I LTE-V2X P A bRy AP b o

2.1.6 HIEBRRENAESKIES A
H 22 3R E MR S IR AR I T

(1) =\

LT RO AR, DU S BT R SR S L e IR IR PUIZAT . %05E 1 R XEAE
TR AR AR, X T S B AL B O A I T

(2) BHFEEAFBRBUERTR

5 S R AT (5 92 s DSt K T 5 0 B SG 65 o 8 05 FCBRA TR 22 1) 2% e 5
w3 I S ) A AT AR L R L A RAIE I T T B 2R G S T LAAE - Rz R R A
Y IR R E X RT BAR KU 6 250 1l A 0 ik A

3) WHEERTR

N T ISR S AT 0L, BEAFAERA 0 AT DO AT IS, R P il S A% ik
SRR RS, SRR B 2R AT DL AR 4= R BRI 1 B AS o

22 ATHEREHZERIREFHINH
(1) N\ TR REAEFRBERAI -

6285 ¥ FEIKE kP D O 1T oINS 28 1= 2 el N2 1IN 8 21 INIE NG 21 I | R
R Ul I 2551 1e2v) 4 B 1IN = 1L v v oL Nl i R == A i1 G a1 =R
BURSTN , R P 2 =T RE A% T /2 A0 0 SRR N 1 i R BE TR R o R TR BE 22 ST IV LA, PR AR 4L
Fal T NWBAIRE 7)o AW AR 48 IR FE 5 SIEBNERIRE A B R IR LT, A58 A
HER R AT LA 3] 99.9% L b, 17 A4 SR B 1 FEOAS MRS AR BRAE 93% 7 A7, MBI HEAfl 2%
— IR 95% A .

TRBE 5 ) J AR AN [ AT L4y v CNNL RNN. LSTM. DBN Fl Autoencoder % 5 Ff
FAL, Hop ONN (R4 TEALEE EHGARLA E A R UF R

B —AATERMANZ . BRZ. E . Ml 25 4 FERAI MR MK ZE . M%)
ZERTTLL 10 EHE B HE, — M2 H0H 2 R DIRS BB A o Bl 5 I 2% 2 O 4T s B0 1
FLARIATEA . 2 HR AP ROREAE, kRS BE 132 e B8 Akl o, BAZE AL Z
TR L5 S I DAL B2 - B ARZ 1 2R T ST AR R AE I 4R B, Ak 2 32 B2 7 3R

TRIE S ST TAE— EnT Loy 3 45 B YNZRAnIat e Y5 — R ¥ R A B RE AR SN
FNZE T IR ZS b, Y5 2 HEAT AT I R 8 2 Lt 58 25 E 32 523 Bl P9 AT 75 28
AL o BI04 7 R 2 i DA o 0T o 8% T Kot i N D PR AR R A0 5 33 A 7 A
ARG SEHEEOLT, FEARBERERZE, R0 AR R, T LURE A (1 B 2 5 ) R 2
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ARG EER AR IR, R R BRI T S IR IS .
(2) NTLERAERRK MR 1R

1R B AR LRI N T BEAE 230 2 R A 1) 53— AN E N o AT R SRR
DU 7 ) 2% 55 N T e 7V A R o 8RR IR TR B 6 AR A 22 P 48 5 TR JEE oAk 22
>, BRI KRS S KN R 2% LU RS, JFReREATAEL i, TR BB KA
TR, HAR TS LIRS 7T 2h 25 B4 1 PSS R AR E A TR

B R BE R A 7 ST DD BRI 22 1) A W) ORI 4T Ak 2 ST LR BB N ZE AT N S
R, G T AR IIROR . Mobileye 24 w2 H b S RLACER, AR H BB R R IR 3L,
HABH R 22 B8 B W RO — B8RRI ASIEAE S5, WO AEIE AR 2 Bk 17 1
35t Mobileye K47 A I RPN 73, AT 52 S8 AN AT 52 20 88 0y i) 52 21 o 2
T 55 2 S DR R SHEAT Tl R ) ey 20 ARG, AN AT 5 3T 0 D) it 4 SR X e S g R Y 80 28 A R o s
it AR ) BR AR R

R 2 S ER 0 R o N TR T A A B WS 78— 2R A R SRS R R o AR AT T T kSR
WA, BTN NI « e ) LK S R R BN, AR SRS R 4 R e
ARSI, Frr, SO 2% R 45 E BRI BE R, DAL R SIS (K AT RERC I, AT ik
PR A I I SR o AN R] 2 2 38 0 W) K 2 5T S PR i 5 S B A RSOoxeh ZE 400 1 S B Rl 30 1 1%
7 B A BN VR AT BRI, A A SRR 2 1 R AAT B ST A SR 3N 1
M FE 73 PRAIE 22 GE 1) 2 4

(3) N RerE i - IS

AR A% G (0 22 AP 1) 5 32, R RE A M) 1k 2 AR AR X i o AR 32 H AN 2R B4
BEESE M b BRI A 2% 1 ) ANUR P 2 S U7 iR S, IR DB D AR R i o Iz
e

(e N W R DN B S e AT B A S GNE PSR AR I E L o0 B2 ok et B |
A R, ] AFE AR Al ] R RSO 3R] i) R, R AR SRR R AT 7 (5 S 1 AR
FT o PR R SR B STRE ) . e R IE I A WHE IEM R T A I R AUE
I B T fif A0 e P 2% P OR SEIL AN o e AR P 2R G AN LU 1) 2 8 42 LR AT R 2L
R

IRIEAZE [ 2522 2], YR TP ST TT, AT B N TR JE IR I 4% ol e ] DA3RAS
BRI IRRFE R 7, B N T2 BURF Ik £ 95 52 0 2% R e 4 K500 11 24 58 R A [ Lo IR P2 27 ST A
REAESR A B AU 5 T R s 1 R SRR S o XA 4O AR R R G, SINTRIE
ARAENES . BB AGHERERDO NS 58EKANNS S, REFHE)
5 SPIRGERFIE K RE T AEAFER S 5 2T 4E B s B 3R S 7 BAT SE R AL

IRIZ A 2], sl aE ST ) RBORIR T B2 AT i 4k, U2k S 22 5 4%
T 5 B & — AT N 5SRO SR IBC S RN o i A 27 5Tt A A R DX S8 i il
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3ATHE
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