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iy DLBEVE Ny R I T 3 53¢ O 1 IR 28 2 — PR B R I £

MR GAE TN D T E AR A B 2@ e, il e e e 2Pl
HERL A A ZESE R LIRS . AT ZE 5 R [ A RS 0 an R A ANAT N R
AR SRS T AL T & B 4 i AR S BRI SE A
Y= RIBORSE R, SERE R IS AL TR R AR BR A B DA AR R R AT
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FPEAT: BHEE R R R R AR R R E AR WXAREARK. &
8 2 % S /S (7 B B T PR BSE S B T B AR TEAR R I BESE . B, g BaSRENLRRG 5
B, HESHMR. ARSWTEYAE RIFFENTE, B0 @RER g
2, URBUBSEFGMBEREREMNARY, SHMEREEEEPERRNRAESE
77 T BE R BEZE 50 R 40 T SR AB AT K A1 5 A2 el % A RS E T AR SR IR R R 8 B 1
REER, IFINTACE, Bffa & IS e B M. Th R R ie K
8 BN A 2R3 o i, R RO B E SR A B SRS RIFF EER.
PRI H BTN b, BOA AR — i AR RE ORIEAEAT AT IR O T SR s &l SERIME B
KR ZEBEMEBAR, RS MERT[RENEBHIT SR, BR LR
EREHR K TT i, RERSTE 20 I F 2 A% RS HOR A TC R A AN, SRAGIRATTR 21
ZONES. HAl, ERREFRMUR, K7 IR, ERMEAROCEHEIRE.
FRBEEE. B DHMRN. BEF5]. GPS SFLKES.

E T B CRA SR

ERBBHIREREREPRFAIERSE, FEMNTERZRPHHSER
S5EhEEFRA. 5 BREEARFHGERE, FELUAZBESITSE, IEH
WEIEEMEGITANE. BEUEEE, THBEREES. DAEE., ERIREEN
BiE s, XA EARSHT IR BRERAIIUE, fEWREEMD, WEERRMA
FEEG, MNERERFEEEREZNEM, PINERTRETS, BELERL
AR EEHRE .

HAl, MR EHABRAEFEMEUT 3 PR: BGEHLE. Bir
WML R BARRA . o, ERTAREE 3 R BGOREE L. BH7 B, BRR
STEBESREER, BRRGEAAERE, UEASIMCAE, Al EZaSK
R X R AN B EBAFEREN . 7R B i 5E, B 22 ER P RIEIE S B i
s EEAEZRABENL (SVM) LUK B BTSOVRT IR 2 755, BH
R FARREAT 02K, BMARBIMRRFMRR . S0t LaRwRE, T ERME
HIZhER S H A REMTT A TE, H A S ACEELIFTERZAA,
a0 Mobileye AR M T TG LTTREBLAIN . 17 NI LR ZE e R
Gt
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A ERREIR A

R BERT i B2 2 F R S UL T8 . BoLHEEH
AR BN =4 A ZEB RN EARNS0, BREEEE KRS R
., BRZEEERR, BFBREIRERSE. Alt, SANAZREEERTERE
Wl RN A A 7 A W ZERBR R =K%, IFRARIIPIeSERE ). MIESSH
Yar mi, P Ah A e O T B B TR T N T S I BRI

ZERE R REREROBESLERTN N EEAE, HAS KT
EZWESA EER. EEHFRBREARTH 7ML EEERA (Traffic Sign
Recognition, TSR) £&%i, 1% F 4t o] LI ALl bR &AL 78] 55 FR 5. 8H K
B, AR EIRA — B AR RAEAG] 2 ANF B B — R R @R AT X
S R AEAS Ut AT 0 A AR A B X 45K, SR 4 BRI X 3 AT R/ A
4/ T IRAE B R AE .  H O T R E i SR HE EES B
BAFIE. TORIHE. SORFHES. ¥R TR ISHNMHEERE. Do, &,
. A BERER (RGB) , UG, WA, MR EREE (HSV) , IR
B, B, 2R E0ER (YCCr) %, @idJ R0 o] G & A 28
EMXRE, T ARTERFHE# T — 2. Balr2d@rE EZURE. =Mk
MTRhE, HRNERE e TEREH., BT ARHEREE.

AE@EbR SN E BT » 7] LUk — A E R T HH SR B R SR X 8k 47 20 @ pr & R Al
B SRR BRI RE . X VS8 E AR SR, 285 0 F P R it
. BB, AT IX O MERRE E E a4 RERFE R . HOG $F#4E. Gabor JEBAFE
%, AR FEFWEREE (KNN) BEL, KER. SVM. 2R LR R #
2IFL (ELM) %5, £ LiRSES, SVM fEf IR M MR B N P RILLRH
MRSy, I ELAeRsHE RLFHBINLES 22 S MR . SVM MEYERT 450 T R 26
T 2 PR T R« B 2 ST o 2 B SR 7 R AN RERS B 2R IEB 20 T (U ZREE RN 0 ),
HAEKABREK . SVM FRF K —/ N2 R REFE, H BN E R
REESEBMRTRENE, HREREIFR -0 REEEAMMZHXE (Margin)
K.

BEE £ FRE P& SEEMFE, UKEREGLE Y G (GPU) K
BIINE R R, REZEIIERARBERERSIRDEERIINE R TR, FHEH
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fHZEMZ% (ConvNet) BEATADEAREIRA, T2 PHeSLHAT —EHIY /&, ConvNet
S KREHFANSRENEMSERAE, 7 64D B A BIEF /K58 /1#9 ConvNet A
Ao, {H ConvNet FIRMZZRITHEE LML BB SIZHERE, Fik ConvNet
HIREE R it R EIE R B RREE.

ES S Lonl

FHELZERARNEZREZ —, R E RN B R S EE B
FRIEARE . BT IIE R I 7% — B B TR R 7 WA T RE R 7 i
RPN ITEEERBEV FELN LA, MERER, — &g ST
VCACIRERETE LR, HE THRALA 7L B 2R FHE KR RN L, il
SBERAE . TERRHE D& SRR 77 m FRHERR I EHE L .

EFR, BERES KR, BORBE 2 E KR X TNk e R iE 4
R, HARREESE S P EONE AR BMMA ML 7 k. BRME ML IEE R
TARMREE, EXANZEEEMELE, KT ARXAEEDHLRE. THEER
ARG, T AERMARGEER, AFX G R EERE R 2% R LR i
O R S, Mk TG LR W A et B EGR B E R 8, R
B THEAIZHINA . TRABEMERML K F ] R,

B, fABEGEEZ NGRS R E#ITER, BREFES
ANMEHERR ST, SRS AR IE U B h A AR R AT SRR, InbUE, iwmE ., End
Sigmoid RS 2 2 MFIEBSTEE, PR, XX Eemut RS T IR . I, X R
REBOEMME, HERER—NARBAZIMEWLE, BEEH 4L E, &3
MR FIBERIIBR, BMBROEFTR.
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BAERYL, AT RBOFELARNEREE, REaEmE, HERSEEEM
LR M, FoHE—MERMNBXER (ROD , Bi#Ed—ERLmETE £
BUNIR AR B . B, @ik s e BE LT Rk, ®ad
FIELAR RO XK, ZAEA LRERTA B EE LA ROl XIKLA . Mobileye 4
A TR RO EEREN RS, FHEREMWEME, EEHTHER X E
L RN AR ELT 99.99%, BRI,

R

ERRARE R RGN — AT, 28 A8 F SCHLBHE B — DR A
B, BEASMEZH NIRRT EMRRMNITE, FIREET¥R (MIT) JFiL
THATH TSR KB LA EEEA . T ERRA, WA KRS T8
BE 2P AR MBIER . ERRE B EER XA EH, KK
. BEMUBEBERELF A TAERBRR. RIERERXAERRRGETRIE,
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JHC o 5 TR DG B R 43 2K 88 B4 5 T2 R IE IR IR R 36 Bl 7 vk o AR ZE SRS RS HE AT
SRR A R B, 2RI 18 Adaboost SILIIEMR ¥, HEIULAIZE%: FIH E s
SR ANBOERE S REUREE, SREFIA SVM RFhZ ML PPEHRE, &5 ikH
Gabor FFAEA B 1%, AMLUAT DR E IR B ZE 58058 Bt n] DUSSR A7 KRG & it
R — R R, R IURE F S, B
PR 255 - S AR, Haar R HOG 2 A# Fl )32 1 F T H5R 2B 4F1E, SVM.
Artificial Neural Networks (ANN) 1 Adaboost & 1T #4282 5 F T 2R3 .

BT Kz KRN SR ISR A

BT 8B E MR RBE TSR AER RS IE 5 B, MU A B S
PSR A SERER, ANRE N BB AR5 5 S 1 s 1 U A BR A MR A S SR A T SR 4K
5, [R5 B SAE BARGE MR IRSYEE BE S, EHEXK T HEHEDL
KR HERESR, MEOLE R RENREEER. T2RRm. SR FERA &
W R JE N8 il 2 9T 5 R o A R — 0 1 PR B i AR A R 2R, 2 B N

£ 2007 5 11 A, XEEP &S AITRIE (DARPA) 27005 3 Ji LA
MR FE T, FAERE KK BOSS TAFBITEE 64 ABOLEIX. ENMEF K
ISR RIS R S SN AR R MR ER . (S ARN . Zilbr &R A% %
WEHAES, RUHIEFROAEEEANERIGREE S, HERASHEE: WM
KZH Junior Jo A ZE7E LB H XY B 1A KR S = BUE R — o S 2 1
RY B ZE A M BR B v, SR PR R R e s SRR AR AR A RIFESRHI HE B
EINH A 64 LEHOCE AT T A ERE B s AaG N =45, Rit2d
MR ARBHAZREFAARRERAN ARG, WEHINRNESIT. TAME
W5, JFE 2010 FEIFRIR T LR EBNKIRAR. 2013 £2 B, REFEBRRFEES
A H PR EA TS 1EFHI T A% RobotCar, KH 2 DBOLEXEL 3 DEOLEZ
DK PR A, [R) B S ot & MRS RO T A SR B T AR L s 4% . P
R LA B0, ATREG P SHIMEMENER. 2015 FEPRHEKBFRCE
SE&L, GHED, #ik. HESEANEREXZELLDHELFIMROBRE
TENEREARBEE. 20154 10 A, HARERELFRBAE 2020 4£2 fTELH
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FOE ARSI N A BB h e, W SO T L R AL B AN 1R A A
FESEULE BB .

HREOL T A BB ARE, TR LREOREE SR 3 .

(1) BEBOLERIE. REERS N —BERM#E, £ EEENRREERRE S,
HpMARRKREGS T CKEOLEE. XEEETIE MR 2w v 5, Padad
Air, EEBN S EE B, TEEmRE =% A iE R

(2) ZEF[/FROCEFE. HUTELBOLEL, SARBEETLABSE
FERE, GBI 2 BRME, £ ERE LM ERIKIEER, B A
PN ETLESRE, FATRERRS MRS LI e WA E 4
JifiE s, HAMARRERA ZVISIONA00 2 E AFOLHEIX.

(3) EREMGEOLTE. WL HM 360° HHEFEEREL, RBEEEH
RaEl, BERR =45, EREENER AHEE . BAREAR Velodyne 2
BRI, BIE 16 LBOLF L VLP-16, 32 &EOLEIL HDL-32, 64 KPOLTEiX
HDL-64 F1 128 £RWOLTEIA VLS-128, (BB A7 fh i LA A AR E M M vt 7 ik
FCAE RS AR oz A [ A5 B O TR IR R

NEBRBRABIEHRANR, FRFWETEAERENE, FEARFER
TR X B PTE AT, X E B SRS A SIS PR AT . Rk, B TEOE
BARA R XEEAR T EARE S RE, METXRST. BSTRNAsE
PRIGYIREE S, IR MRR AR,

| TRTERA
ETRRBIEN i

B E
RN

2
BHEHMRR PR R
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mEB%

MERERIEH S R — 2 2 E A B s 4. BOLEER
W IEHR R BN = A BTN EARYNAS, HRE s B HEBYANER
M, HRZEERERKR, BRABRMEFRES. At EAMNAZRERETER
BIEMN T A MEEENBRRKN R Z R, FFRAREMIRERE). RIESEH
e, ERAMER IR T FE S R TR T % B R .

(1) EFHEBENRENE

ENBERMN RS, BERERE R REFEEREENIEN. BaiNH
BRI Z A TR RRETTENT.

OFFE IR RE. ERRERLTEMR, BENES, BEATRENSN
RX, HTE 3 D mAnRE PR M E D |

@KBERLE. K BEKLREMBEEIUER KA SV ERE SO, RETT
BN RE5B8NFTFREPOZEMES, BN ESERCRIENEEF L.
ZONERIGEER, MRIRREMR, RRMEETK ERREPOHEBRATE .

@A EE TEEREMEL. HMETHEENRERAF L RETHRERE. BAF
REOE W RRKE .

(2) BTHEEMHERE

RTEEMEREENTRIRILFE (DBSCAN) BERIEAFEMRS &5, FHRERM
EEERPERE, FHEEBLAZRERNA Z. EFERENEEESRLHE
Pfs BRAH S DBSCAN L&, MALRKGER, ImRBEHER, JERA TS
B A
LB T R

RIEAT IR A BT 43T B B 28 Bl R SO A A5 1 g 2 A U R PR AR AR
NE R R TR RI ERR AT X R . TR 2R A B b B,
ARETIE A L BARICHIER, HEZRBAPREAREELW, HiEH TERE
{EBA R SBHIE . MBOLEARZIFOLIRE N, et &gl AL, A&
JE 45 10 2R 55 rp oS IR BR R P AT X IR 1

BRHOCHEEREM R Z gD, MRk, TTHTEBA A PG ES, B
RTERBZHIFHFMEE . HETREHEEL, ZVISION400 KBOLEE
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B B R, R e BE ERREFRENER, WSHMAE 110 2
120 B2, —RFBEELE 3 MIOCHELRLIEAT XIBR N ThEE. =4EBOLHILRE
iR B KRNI SRR A, AfSEIE AN ER BN 3 DHSER, EXRE
MEFEHEERT . ERRAHBT XSRS, —RAAEETTE RN 2 FH
ROMTE] R S BT i 2, SRS AR ST Hh AT R 420 57 B 51 O v AT XK

ZVISION [HLEHE  ZVISION RF™

FERR AR

BRI RE X SRR A BRI A R s AT IR BB PR 2 28, A IR A
AR IR IR BRI 2 5] P 4 A [ o SR SRR Y0R8, 4%
JrAEBA T RO R AT BRIS YRR AU SOOI 4 2R, 8O R H) A
A RBR AERHTE (Adaboost) 7P KEIAZFFHENL (SVM) 5388 MK
RBR IG5 B R ED M. WHERDHTEEWIRA . HH SR
P IREREREEFAEEAR . RBPEARE. S KB REREY) . RIEFREUH
REASPIRHIE ISR, 2T 0GR A ROBRIS Y0 IR A 7 A AT 20 R 3 T AR AE RO IR B 7
% BT IZERERR A7 % DR B T2 s E MRS B & B9 IR A 77 1%

(1) EFIRARRAERTR A T

AFEF PG B A TR AR EFIE . P00 B2 O 7 1A FRE B I BG4
MEBUD, R R TEARRHE £ 2R 8 R i 07 ) ERrS i LS B4 . 4808
HEAREIE LR R, REE IS AR B ARKITEARRFE -

(2) ETIERHERRRTTIA

IR RIS IZs Yk, AR @ s T X 2. B WAk
FELZRHES 2.5D Mk ik, E MR o U Bl 7 PR RS ) R TS
VIR AIBEN . FERE [ I TR IR R B IF LRI 2.5 DMk, 258G P SE
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PrEEE A R R BRI /R0 2.5 D s, SRJEKE S R A R B S
I FR) 58 5 B E AT 0 L 48 B R R B sh WA 112 S A%

(3) rEBHILE

Adaboost 7 XEERAHLME ., KER. £ HESEMEMA ST ELE1HR
o FERETHOLE WA IR A 5 ik SR . A Adaboost Bk 321
RIS R — 5920 5588, BUEHATH Z 108970 KB4 &R —/> Adaboost 57
DRBKIRA & KEGY), FIENERERE TR BI%ERE, CREIRAIH T HEs
FRIBEEAG ) .

SVM 7> 228 FI F A% eR B o 7 ik 1ol 8, 3G T/NREAR I 23 28, TEIREEROE R
TR R RIATZ . R MR EBULE S SVM S BB ERE, %
SIREAH 3 1 AMRFIEHUNSR 5 2898, 7 i 2 B AR 117 18 % 14 S Pl A op 18 3%
B AR 28R
PERS IR ER

PR A A7 R B A2 46 X BRAS A IR AN BT IR A HE 0 E A it AT i@ sh Al ok i 8 1l
W, AFEAERLG . BEERE, REMG RIS L SThEIEH, A8 w4 PR
RPN E R H AT S PR PR ASS . HrP RS A58 24 3T B Ak Hh I 2 N
FOBRIEESS s B AR AR — e MU 6 s U 5 O ) O %G RS R, T E A
BRHOHINN BARATZE; RAEMGTHERIE RS R 51T H & BIRORES, FEHWE
BENPUE: WULL I ETR 3 PRER B ARl A M VE IR, 2 0E M08, BRI
BREAR. DA EDhREEE A, BAERBRUARA TR G, MU bR A
fliThRE, SRR AERERE .

B SRR Th BE R 1 e BB 5 IR F AR L IR X i DR R, 48 B 03 ORI
HARER G R e ik, — BRSBTS, U DL bR A IR R
ARBATHIREL B ARBPREMA T T, BUF DA R FA AR R /R 8B TR,
HE R E iR TR SRR S &4 T, A RRSEEEERTIRER
AT, RER@BARG £ RAY R R/RSIEFEEN FEEEEGTIERESH

BEAGYR A TF R AR 7 2 MBS, SRR G RRg el K, HEiE
B, HEXMERENBOCEIRIR TS EIEE, PG ERIR M ER LT HR
feab3, BIR—-FTRBERIERRUR, ERFEEENER. EFREE
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Rt £, SCHBERRMGE. FISpRNT, & FaEERRTRE, L
R Rl A B BT B DR, FEX RS AR AT R T, TR B B e
2R

AWMEH, FRBRMAZTECFEEL RN, BN SHREURET BiF
FRIEMIPLES - I 5, RARRIT.

= | g
S
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EeR e R RUAE A RS
 J 2 Y Y
GPS/AINSEE
RAER SR SER HERT HERT
# FIRERER
5 | RBeE MR RIAE RRGE wRnE | [
B | mmxm ] HEE nEXE woELp
A FREE A B EEE FAHFER FIAEREE FIRERER
f
WiE ST E FIHE B
Y Y
W
RERALE
—— & HirEHE
a1 & i
SR
BEHFERER

Y

LA S

8

3

EWEMN SIMAGNAF WA EMSAR. B, BESAR, NFERRH
BRoS. EREEEYR. EEFEMINAST, BRI SHIIRERHTHR
MERE, EWEMAEARRB LG =2 BESHN. ERREMMEEEM. #
BRI B s BRI ZE R ROMT R, REREENE B MK, W
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AL REAERR RSN . £RREMREECHBENEL T, A S
JE (G Bk R Yy s B ALE R AT, W T T AR g, BRI R L
RIS K. RMBERLRELSRBREMRAESRKTTITEXIEES T, K
R BR RSN B 1 R AL AE BOR SR R L AT AT 7 B B AT R BT . 5B
BB, EWMATHISE R RS, AN, Fe SRS, B
M AN A B AL A BRI BRI R, AR AR AT 08 fe 4= ek
RN o] RE

SR T b E R TE T AR . S EE SN R B, ARUETEE
NRRKME, BFHE Eo RRNE SR K T4Um K, @A hrRnsa
B EWEITA. BOUAHAEREER, REHESHhARERIEL. S
B E R A H HE S, FAEXERBATIISHOEESR, TEAWT
SEHE BEFAY KRE. Harx mk i E AR R BT G — e X, kT
R LR—-MEEERELESMNSMEFHE. SEHEhEMEL, SRERR
HA P78 S — 7 TR A1t 0 0 v L PR ) 4 5 AR Aok FE T
SRR ARG R EEEE NS, AEE R E R E A,

MG AR AT L R ISR 4y, R BRI BASr 79 3 DB I F AR

- B B2HE BINR
N (BR S (ADAS &3 (HAD &5
BT E RS BERR HERB R

sE 10m 1~5m | P 3
+

28 | cPssE+MU | apsms+vu | NEPOS
MEAE
Wi | ABRMBHNE | HSEEHADAS | SENERS
ThiE il % S B ER BHB®

(1) Bl 500 7 ER B Z B B EUE F Em B RN, HTHE
BAGH, BEZL 1om, WEHERATEK (ERENBTFHE>RAT)
(GB/T20267-2006) BN, BH. fFid. BRI ZNRRER, RAET LS
Pl (g LRt BE S AL Th AR
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(2) ADAS (et BIHB R4 SN BB . &M ButhE L E3h% 4R
Hit), FE—RAL~5m, ¥FRTHEN SR THRENEIERNE, S5
FEIERRRH B CERIEIR. W, tha, 5k, HR%) B8, EBRIEEN
FARE B EMAER . ADAS FF E 800E RS B R0 B0 108 Bk A\ 7E B DRt B py 8258
AR AR, SFEEENKH (ACC) « FHMETE (LDW) |\ il
Bh (LKA) . BIHETHE (FCW) 5. L ADAS R RAE N — MR RIS
BMARGH, ERARMERLRIIRIIEE, RRMEmERGE, HE, £&
SRR, WA REAR IR X Lo B R R I e, B R4

(3) EFEHEZIEYE (Highly Automated Driving, HAD) &3 mnAs i . %
MBS E L A B A, RGN REFE N EHERERAS. #HhgeR
% FHF RGE, HAD Bk BUR BN IR, N T @M% (FiE
KRR, EEWHES) B FHENEEYE. B, B, ERagE, B
AR K B AREEE R T BB 5 AT B H E 4R B R A1 B S A Th BE LAST,
HAD &k B2 1 [ ] 3 5ok 400 J5 SE PR T8 g 3 5, 1) 2R SR £ B il B 78 IS
W E AL B ThRE . 1R BN B8 RN RI A 1 LA BB R0 5 568 0 I ks
H b, AT A4S B TR e A K 1 Bh 25

B MR AR M R S B H R AR AT BB AR AN AT B 2 o St B R
BHRl. £RTHEAANCEE -HLBERAMER, AFEEBREES. BE
ATRERT ], R, SRUEHE R IR S M BERT. BTSRRI ENE
BEREN— N EEARIS, ERESRERR 2N iRdE, ERAREYN
HEAFHR—FNEHRS (BFBEMENES) FEERRENEMSBRZ. BER
QIR IOME % ATHSE. i, BEHEME, A X E53%, D x Bk
LARARZ SR, BRIEEEEEL. MEMNSEIE, BEHE. PLDREES
BEMEREE HREIEGER T HINBANREZYE, PR, aTE. 580
J 0 B A R AT R 2 X4 W S ) A )

AW H 2 BRI FEE AT AT R A E) 0 8] B AR pr B A g
&, £RMREEBIT GPS 5 B AR EFWERNHEE, FIRET A ERS Bt
AR s S B R G, BESHREDT: D SUBEMNER: 2) BN
BHEMIEE: 3) MASMBAME; 4) BIORER, BESHNBR.
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SELLN, 7F GPS {25 RIFIHM T, BJ GPS LIRS IMU #4T#14R1k, ¥
A/ GPS BB 4RIz B MAS IS5 E, Bid DGPS Z4r#:uiz Al RTK AR
KEEES, Hilid IMU #ITEREIE, BRRAEMER.

12. HFERESHAR)

FEARBL B IR BE T AN BIHAR S, i BRI R GIRAUIE B RFAT R FH
M, T 5 R A R R R AT R . BT, ETE TR R R AL
BWEE ARG, FEMMEEFAHEEPRK @A EIRE . Set iR
AROIEEREER ., SR 3] . PREPILEA DI P 2% SR

BN REAT AR

S ABMAEST VR BT A E BT T 5#0E, ERIMEENHKH RS
FEEZAE, R T REMEREIE MR TBRTENHIAER. R
REFET R — R T L. ETHAN—OHE., T4 ESLHE
0, R AE T — RIVEH ARG T B RN 2 B Bl A B AR
REMEZENFERRYW, ERZHRE TP RREZE G ZIAT.

RZEEshHmH

LI R BT AR, W AOETE . A A5 B R X R
FHT B B S AR R 3R BA R B B NV R RS A T R A AR R 2 B A 1 R
B AR R G I P B A A SR, LA R B A2 G & R A iz sh i
W 2 A RBRH T

YR BT, FABERERRNEFEFARES, HETERRIIE W
BN AT RV RO . 503 I SR i 7 AT I U8, R IR
B9 50 KA AT NIAEAT T -

FEREEH W ITH, FREEET DGR £ TSHITA (Maneuver)
FOAIE T R R A TR R . T DB P RO TR T 3 R A 4pish 1% 18
SFERRGEAT RN . BT EBT NS, ERMTERFA I ERE

86



FRM K5 B R 2ERT 5G MIECE §% 1 8025 B 47 & R0 H - KA SRR -2020-53

ZifEX (Motion Pattern) , FHFIFIBCRAENE. INBOT-HE . 2R E KR AL
TPTHI . T SEBENOHNEE, THRME Logistic FIH. S AENLAEE
BRI RAERISE . G AN TR RO S T N B SR, HF A3 AR N % B B AT
RN B R RS FERE, AT EE T U SC X AR B S A R

BT T AHERNE IR BRI

BHRE B EUSRINIT AW R 2 AR BISFITE, AIEEE TN K
2, BTDRERBIRHRE L, BTATER (FERMWEMLE) MIRET %
F=KIE. ERZHRETES, SBHRRSHZH T S T RE.

DARPA BE&EFES, FAEMEE KT Boss ST ARTETIT HEER T,
$4 RN E 1R R SR U S b HEER L1 AR LB 2 AT . B T AR S IAEE, Boss &
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B SUE B MR AL kG A B AR b AN I B 2 AR RIBLI 2 (el B R &R
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SATPETZERSIOFER. BardE&EK ARG BB Ly R
ENERTFENER X BERE, ORI MR - s R RS @ . 4r
STV E . @R AR UG B OB & . FEESHE R
XERATRERI . B CGUAITHEE, L. MEWRAS) KZEMNE,
ZUETERMNESERBEBMTRBRI KRR BFEE SR T E 0B
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RS B B E A R

HARTEFHEREE VAR L EEPE LR MR ARE . CLAEMRE.
SLAM & A AL B F2 1S5 e

(1) DEEMBRGHAR

PERBE RGBT RS EHUE (GEO) TERRTE SN RESHRE,
AUFEAFBRRERRE. PEME. AEEEREEZMEBESRE, LN TEAE
TE SN ARG B RS, MiRARIR KEFZHRRIFER, EER5%
WIR ARG (WAAS) BIXEARMMANRR, MR RL R L EESE A
T WAAS H/f) GEO P8, @idix eEeuiulm H P & MIEE S Z S ERR.

(2) SLAM EfrHA
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SLAM JE A R FE AL 28 AAE A S B8 b B 3l B AR A4 RS AR 115 BB 3R
Sed (R R AT S e R b A . AR IR AL RS B AT 4y Ak
THOCAE R H SLAM RIZE T A0 SLAM. 06 RS X A J0RS 18 e . P AR
SRR, RZFEVIAREN SLAM Hik., ETFIEHKN SLAM HikLSME
WL PR B8 T BT AL RS IR 2, B B K T PR BB K A w2 o T EL K
Yo R AN B 5, H AT SE 2 RO 5 T P58 SLAM (R Hh B e 47 . 56 F-FL5E 89 SLAM
B i E Tl MR LR SRR BRI AB BE, URWMARR
SR SER M DL RN A B S Z s i RE MR RiETE . BTSN R+
IREIEWE (EKF) , BIT iR ER AL R G 1 8 M HEAT IE B ML AL IMU
RES O TE LA T2 — B .

(4) ¥ RETHEAR

fE 1983 4F, Moravec fEEERIFMEF5IN T LA H B2 1T (Stereo Visual
Odometry, SVO) . MJ5 CEAKRE. VO HARLMF AN EZ IR AGE BEiT
HReIZENE BT, MR TR —F, fERETIERE R RS2
R T & EHBAKFHEMS, HPREIIHMNHELEEEEFZNTHKRR
(NASA) FFRMKEFNE “BSE" M “HUBE” . BRIAKZ S B EE K
REMFFET ARERIE , b VO BIE B @b R R ¥E T R81EM 2012~
2015 ¢, DARPA I ATEHL 38 AR FERGE IR A BE . ICHERR B o7 B Z0 L1
RS S.

HRE AN ER TS, MRERIARENEZE (298F 240 E
D MR HRBEIERNRIEREMERE. ZEMRTTUERKE ER
B3 REAE B (B2 AR IR R KT MR LR i %, 3 H B 4b 8 B A3 SE A«
R MM ENT, FHESERAMGEWEG T IFREGIFES, FIFAGRERE
FHEDCTC A 7 vR g S SR WA I B K RS ENE B, (ERFHMEAUER AR A
R SRR EE R R BE RS IR TP RS RE, R IRE
FAXMNBE RGN ARERITER, REAREAETRERELHEHRE.
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KT RE BRI A

KEME: ¥EE. FrERE REEA XD, NATARE. EXRERNE
T, K, SRS, $k—MARGRIT . K2 6 B LA th 2k kB ,
XERERICERBEA, & . 208 BAESE. XS bidEd e a Xt
WM. B, REEEXHER—REB/N. KRERZHLARLRBR. /K
SRR RA, R GAREURROEEREEMEREGRR. BEBSAH
THIERNH, REHERABIESNESR, TIRER, REKEHS, BREERHRE
o, ANTREMRRINEFMNR. FENETSHBE -BRERERE (BF
ERRMFH I FHUBED .

WEME: BREERREER. N REE R EE T LUE T, KR R
JFHARE BRUAT T REREAE BHE, HRAG RN EBE B2 BB 6
o RPAIE 3t R X PR R A AT R A (AR DR RO B B4R, LTS, UG
=R ZIE A SE,  HARBR SRR/ MEA B . JRATAT AR, 3t P R
FHEE B BN REME/MEARR R h A, RRAE B ™A F R B T R e
HI3EEY.

R A REMEBRRELRNEES. WREHEDEEANERPIAR
BUARFN IR, REM R B (55 & B0k 2 g, BHER, 45
B AR R LR Kt B R BAR L SR BT IS BN IEAE, TR IE M . 7E A
L, #—PxEHTHE. AENRE, NARREME, TRAERMNER. &
HEREER . EBLAELR, AR EFERRRMARE . £ R E M
i, AFAEH B DLACROR BE 4

BT INEHEIA GPS B SO, 1 SE3R1E E B0 R G A i Yy PR A% SO B
S, HEBIERE GPS U, iR GPS $UZ, 7rBIRAF GPS BTSSR THRE,
BT R E B2 T B 7 5
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Bz, mEEREERERE, RERE. ULHERETE, H5EA8RT
WEEEBENES. NPRRATATLLA -

C1) ek Rt P SRR A BE 1o, X AR v A X L SR B 4 PO 400 B 4K
B, T HAE R BT T R RN — AT .

(2) ik E R R EMBIEL R, AWk AL BARN AR .

(3) EHEE B SER EERE R, RE T RSN ERRE. flE. 2R
HENHVRRARN . BRI, SR ARRE R AWES . ER,
BN E A

(4) BTN K, EXEBAEREREMRET AT AHANFERKER, BE
B BAR AL IR 6 L U1 5] 5 AR G B RE 0 7T T BEAFAE — AN
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15. ZERBFEARFTR

LY BV AR MR RS, WX 3SR R AE BAREE Bk
FCRARE, FANETTREE, #TEFEFELS TR, FRmftERYp,
Ha BB TRIR, B3V ERIFRIES, BEENE =T 56 ARG, ERTHE
Ik, HEEFS TR,

HPHANEX, AR ETRY A SRR EMEDR. SRR EWEREB
AT, FFRERE NEGHREG, BHFIRMAET], EWITHRREZ), EREm
RIGFE LR @k BN, 55 fa Bk B it 5

RAPBENEEES, TEFFHADLTE, EHFHAPP FFEHBR AP H
FHE. EWMANERIREN, REELAEENE; HPAREN, AHE#EHEF
PLAPP 8 EEMEFRRY, FWMBEFAERHE EEL, AP EE, REEF
£

16. AR EH

H 2009 ERMAM BB KT RILLR, BB —E&ZAMKE. &
5, BT AR REHH T B4 “Autopilot” TIREM B REIKE. A, AL BEZE
WIhRELASR, 5587 B ISR B F M. £ AT RIIRZETE 2016 4 5 A RAER
— BT EABEFY, NHTSA EHEAAERS PR B3N R E 302 3
fit, FEFBREMFERKMNEMERAII (EALT s) , HBWRENTLE
&, BRiXEFHHERERN.

F b, YL B RURM BB HRE, I “RABR”

HE BN EHIREMANIEEERAE, NERAFERLER TH TRERE.
2014 £ 1 A, EFRAETEM%4S (SAE) #iT 7 AF 6 Z@shk/KF (LO~LS)
(15> b SAEJ3016, 3T 2016 4 9 AbAT T 1BIT, Zhntse L 7 HRRELA
6] B 3K ERThRERER, PG H T EBA L B3V B R R GE S TR ERAT .
BIIRBEIM . ZUF553ZFF (Fallback) AT L. #ibbrrE, 2ttt 74 K
S ORFARER LT L0 58 L1 4. $8if Model S/X. IR/RIK XC90 EMAT L2 5
L3 &8 NAHARLEERELERFEN LN ENRE, AMILEBERBRZAF
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FEREAT A B3R = AR P AR W B — 3R & 4 1T Science Robotics
thdg ., FEATABURL AR, FRERFVIS UANIEERIERE 7.

R RN ERIANIE SRR, RS RS TH RGN, HRERTRIEE
AW RERMTEZ S AIEBEARKNZORREITAATERYIHRZE G5B,
M AN GBI EATE R BRI RR. MEEHEPRAN BRI, ©
R 3 AN R, B IR R R M R s AR 7 R AT S R R B
FR AT 7 AT AMLAZ EL

(1) AHLYIERIRZ I R 3

MR BB AN —F -7 NRBTERST SR —REBANY)
R F A« B AT A R B AR SOEIEL . BT AT RS,
LA B IR AR, X% A A SIS RE A TERKZEMREMBAR.
SRR, AZEREEMOBER T, ABSEREA TH R E N 2.51s;
EPETBRERESR, BENEN 3.40s ;. EHFHZERE S, BEHAEN 3.5
s o LEROFERFEERWEENNE, HEREN RGN ZEHRERE, &
B0 R AR

FEH BT, BRAF AT HA S BES, WREHAERERE
M BERAAES, W IFHRERE TR, MinFERE. 8888, KL
BERATES ~8 s FRMEREREHRAELK. MUETAATEREE A3 ERE
B, WEEzSHA e BENBNFSEESHTSHEER. NA3IERTIHR
BATEHMEENE, RWPMSHARERANERER, STAKERES
BAZENRENEEEER, SEREBREE. FERESSE, BN TRILIXERH
HERSEEREZREKXER, MAE—PRAGI.

(2) ABLOIBA R TT %

AWM R R ZE R AV B RE AR Lo S350 T B R 2 IR Y)
BRE, FHNIMERFEEMITRT —EHHR, MREAITFXU%R, RRIETS
RIEERE R E R,

LHT, PR BRAEEAFSBRIRE, W T AR RN OR . B
TREEHRA B R ERE L, W TR0 %R 7 5 s MU S
KRR B AR R TR AL . SO AR SR ARIXT B B BUR AT "I k=
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o JE IR BN K2 Bk e R BRI — T4, AR A B B R
WARAWR RS EX AN FHES, WERAF ATV R0 LUKIE B35
B RSEANRERE, DUk due UIHEHE 4, G5 U145 SR AT W] .
HEERRXDBRHNER, RERRIE—ME R, ERIAERTSHIERS,
HEE G — IR M AR A S B RR 4, AR 8) A sh B R,
(3) AWAZETTA
AWZHE D (Human—machinery Interface, HMD) B, Wi, MEEL
P, MR RERERTANZE, EFMARETEZMAEHITHA, HEE
REAT F 2 EMFER, FBAGTE. £iE& UASKENER.
MIZEAREH TAR—Z AR, BEZEHFRIMEEARERE. dRK
AR BRARS THENSWRENRR, BRANTRSFETRE. RFHK
PLRTT MM TEAR B R 2 3 N A SRR ), HAIBR R T i .
MMZEFERZTESENAR, EEFIANRTENENTEH. FHEN
ARETRU N BB SReRNZEHT, SRENZEMI .
1 T4 R, ERmEO TN A B S5 REREE
MR, JF HEER MA THEREV BB EZ S, BRETEREMAR. 8
B A HIBEEAR . IENE B ST, BT B SR &
LRZERE, BRALBMRENE—, RETZ2ANREEHR.
AT ZE AR ETEOHEN A EEER, HNREER, RINEAEZE
ST R R BTN T Ba BRI, EEANBRIZERE L,
ZA BRI RMA BV BRI, SEFRLT 83 EBERR, 7
) S BRI S e, B T R B R B
2) N T ALK GRERE I 1 N RN L R RS, '
FEEM AR, BARKLT—MAFKBHUETE, =4EXNREMAEE.
W BRFH ESRRBFEL. 1T, i 500 SRR AL
TLE, BRILZAMRATEHM T BFR RS, X TFEAERXENE,
e RARZE. BEIIE. B, SEHESHEERRER, RINLIEEHMR
MRS R .
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FEE, 9T EA N R TNER —AERHER, BT IKMbR IR, 2% 00 LED
BRBE, R MAIEANTERLT BahBRE00 R A TR, Ty MR 5

eI
17. HIIBIHEER

AT H P HHET G RALTEN, B BEHIR T R. BIzhH 2k ik
YA Jetson TX2 %0 Jetson TX2 @A LRI EHBER, KH
NVIDIA Pascal™ 4244, =i RF/AN, MEeR, BREWIAR] 2 HILR/ED, TFUE
7.5W, RERTHZEWAIR. b, Jetson TX2 ERESZHEE K. HE RMIREMH
24k . 3 H Jetson TX2 TR T JetPack 3.0 — ALEEREBEHEMEHZLEL
HIFRBATHN SDK. FF R E 0 LALE 0« B0 o0 s S A THEONL A8 F BT Y
NVIDIA DIGITS™ 5.0 #: HIZRIRE ¥ MR, REIEH JetPack BUBTRAEEM
M REHEFE S| % TensorRT™ 1.0 4 AR ZE F Jetson TX2.

TEM JETSON TX2 #Z ORI R0 5tEES 8.

JETSON TX2 #-0HR
GPU Pascal Z2f4(16nm 1L 2)
CPU 64-bit Denver 2 and A57 CPUs
Memory 8GB 128 bit LPDDR4 58.4 GB/s
Storage 32GB eMMC
Wi-Fi/BT 802.11 2x2 ac/BT Ready
Mechanical 50mm x 87mm
400pin Compatible Board to Board Connector

18. HREE

AT ERENEFHERHATRELTRETMEAPMRREFR, EREMIEE
SCELRE T TR H T
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FRHCERA
3]
GRS E s AR LTS
i AR 4 -
"
L]
FIEITHE HFIHITRE . - EVCIF AUAS
B
P vl sh £ 8 b
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4 i A5 gk A R 2 b
VL TEYES AF W AT P B
$ERIAT Fe ) R ERES
=]
AT HE FedT FF 3 pEd) = =
iz idh
kT ] SEHAT I Xefirdl = — 50ms ADAS E¥C
AR AT T KB 2 &=
A b B I e

22, FERLIKR LN

RE CAN BREMEMMAR, Bl LT, . MR el Rm K g5 E
8 1 Mb/s FIEATERRMAE IS ETAER @, HE ADAS H3 EAGERESE
FRT EZ MRS, FERR R UL R R RGO TR B 46 Iy T A AE B i 1)t 42
THEERER, IMbs FMERERCEMELFE BN BB ARRBHTR,

LIN S2R R —M KA. KimZ i & HIER RIT 0L, AR RAEHEE
N 20kbrs, FEHTHREMETT RE . PG, JoiEW 2 m@E 55 % K. FlexRay
24 CAN Fil LIN Z EHH —RIRERHSLEAR, WRTIA 10Mbps, HILmA
HIRE. 535, MOST E SN £ SARBEE I, MOSTI50 bR AR
150 Mb/s 17, ATLLI# R EREHEEHB/ARMTER, PdEMARRARREG. EFE
SETES £4 LVDS, EdRERLLEHm R, ERESRFEMNTRSE
FNSRAR Sk 22 9] 1 b A5 5
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B BEn = e Rz PTG
CAN 1Mbit/s BRAME. oliEtEdl  WERE. HENR SR
LIN 19.2Kbit/s  RAER k. HFNR fmaies
FlexRay  2*10Mbit/s %% RAE, H2NE scaHEl
MOST 150Mbit/s  #HEE RS, BRMEHRL RIS

LVDS 655Mbit/s Toam, AU N Bk, miRE  SRHEBREL

B DUKR L, 17 R R S B ZE B R 1P P4, BUKMA P &
BRGEFE K REREE, MASREERNM. X&EWE, LKMFIH
AR M EFERE, BErTLL2 100Mbps M, A LLEFE 1Gbps FIEITH
KGR R AR B R, T S SR EEBR R R ERENRE S B
WEF e, fEZ ) T hadE LUK (10Mbps) i3 LUK F(100Mbps) F1-F-JK LA M (Gigabit
Etherne)#fEiff R RS, VAKIGETES S8 AW ) B ISR ESCHFFilr 5 Fp4E
KRR, SR REEX RE RGN HRA .

] ks DA D90 5%of 1 fiff o B 30 288 b 1) 7 TR RN RE SR (R RRAR A A B, b BRAN T IEFE i FH
HA 100Mbps LIUKMIEBERRIG L ARG, HTHRRE, ERELMEEES, —
FITTRERfEF H264 ZRfRA02%. TTLATIL, ARG LB Sk 2 LUK M Bd 2 ik g it
B EHIERKIAR 150ms FAl. RN RBRLELH 1G EURMERE, RN
REBR R B AGIE R RGN, T HER S4— MRS, /T 10ms. FEIRGEAIATLA
KKk B 30 RGOSR ], SRR A IR E A AR .
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23.  EWHEAUARR

EWBCRER
zvision % ﬁ -
i s
Joi o
Al Eek
Q;D .
s e—
gL
24 GPS/IMU
ERBEEREESIRE

BN R Gk € RARTE LR BRI E h &AN R AL BB LR R 5 EHE
MEbR R ZIRIFFAFERE, TR T 77 AR M A AL T S il & T A, R B AR
BAARERE NG RT (BIIREHALRR) « REBRERENT: D
RIS ErE, SRR F IR R S 5kbr B ¥ 2) AERATT 1+
O AR RO BRET RO ORI AR R, B BOL R BTRE M B R EZLIRR T
3) AZESRT T B9 O s e T MO BR G SOR RS AR R KRR R A AT R AR )
REBREZARRT, NSRBI 52 KEERNSE —. 4 B PIRE,
EROCEAR . BRBEIR SEBELTREA
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////-- i o oh T
/ , obileye11~120m/40° ¢ 3
£ | VT2/~40m/60° \
60m/100°
| ao0 e Wis ff 5 |
Lo om/3se: / 2 —_j
Fﬂ%\
; L BHE |
a00 R me N
\ 70m/360° ! L
\\\R 7
LT ey
KBBRSTE

(1) EotEXE Camera B4R SHEHR:

A

(2) WoOLEIES Camera FEMFBH ARE R

1) %% PPTD-El 24 PPS {5 B4 MO H AR B Hls

2)  PPS {ESHi%EN 1Hz, % PPS {55 LFHBAARR, BOREEMN
e & B ia¥e s .

3) BOCHEIASIEFES), RN 20Hz, BEAK S0ms, BOLEXEE]
e E.

4)  4mm Bk FOV 2004 120 ¥

5)  BOLFIABRIT 120 ) FOV I RIZ1 50* (120/360)=16.7ms.

6) B HLE PPS EIHEALREIFFA A 20Hz BKaF AR ARALIEST
ia] i
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7> WTREFR, WG SR BB AT R Y Trigger latency i ]
+Exposure - [d] .

8)  ATTRNED, ERIEEEEREEL 120 & FOV B E
Exposure i 8] [B] 5 (BRABHLIB BB B X IEST#EIEE 120 & FOV X[H]),
BRSO T IERIFF A% R 120 1% FOV XK, MINLHEREE

9)  PPS LA RRIEOCEIEES FOV XIBRH M ¥ A (Trigger
latency B+ &]/50ms)*360°

100 PPS LAyl ki 88 LI 46724 User tigger 55, BK%E Tpd
] EA B AR AL T 3R A5

HARARHLAT B (]t 7] DL BB TA I 4R 48 e o B AN A E SN

Camera trigger Exposure

Trigger timing diagram
The follwing diagram axplains the general trigger concept.
Trigger laten

e i ofs] A cy
2 g - i E
_ri sadem| I exposure tine
l.wcnu-m_Jlj n "f."".‘“"‘.’""v

effect
Exposure _J—N_ /\1 (7Y ':;oénp:-:‘.'
Readout _____—_J)— B

User rigger

L3

WalR gt R BREN RS TR, RAATTREAIIES IR, LU EARE
GPIO I'iEH PPS 155, B HLAMEE W7 i, G A MEZEE L
PUR% PWM %i th Bl AR HLEEAT 068, 2% PWM Hath it el i@id B HLACE
SCHL Ims 2R RN IR 2E I 4551
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4. RGEBRE—ANARSEBIER (Bi%HLoH A K TR EHBRRITHISGEY) AR
— NSRS REFE SN GEARP.OHR K IERRBITMFER)

*@ VBt T e

P B, 508426300 Bi#: 20208118160

AANES: 539171698302 [E O 2N
HRAER: FAGRANT IR RAR BB ER: BReFFHSEFREn
HRAF AT FRBTRMRRXT BRAFF AT
i O L 014.51

ARFPEHSRNRAELES
db 5 E, LM 83, 61180046 AT TS, 2020111667360263
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