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[0001]

[0002]

[0003]

SS90l 10-2605807

A olu A dolgel tal, A7) eheE ERaE FHs] A, 37 A oluA dolelA Ael o
d A2 wE A AN Aze] REES Austn

) e Rie Jzstel Y] dekes EFAg AYSHES st

47 ARE aEeE Efas

271 Aol A7) 5" AR £ A7) A BANE dveEhdlE 3k A4S 236k,

7] AdeE B2 om A wlelH o Gl Z]Fksto] AIAID ovA el Wi Y] aAseE EFAE F

\

7l & & oF
& U2, 20199 24 1<kl A AR B "AAE SASEFH M Hde 99 ages EFs
4 (GENERATING GROUND TRUTH FOR MACHINE LEARNING FROM TIME SERIES ELEMENTS)'Ql w=53& A

16/265,7295 5 AAFTZsL, oA A&LEEF o, AV wFESEA JMAE, AALeR 2 Zdd
Z=A ¥EskH,

I

A& F3 (autonomous driving) @ & o]ZAo]H (application)el A&E+= 24 A2=®l(deep learning
system)< ™Al 2]3d X9 (machine learning model)S FHIO=ZH 7H‘?—:} o}, dmdoz o gy AlAE)
Aee RdS FTHd=Y AEE+= Edold AME(training set)o] £Zo] o8] Ao FEHoZ AtFET}.
ofe] Ao, 43t glaz(resource)’t EFold HolEl(training data)E& 3 (collecting), FF#HolH
(curating) ¥ 54 A 2] (annotating)3dl=dl FAF(invest)Ht}t. AEH oz Ego]d dHolg AHE(training
data set)E FElelE(curate)dl”] $18+, A2 Edold dHeolHE HE(reviewing)3dlal dlo]E <} e 7]

Sol HAa o) B (labeling) o2, BE wBo] $EoR faury. o ol (label)o] 2l
Edold AEE wotd 87HE wde 4YHT FF ATT + Aok U%el, WA oY 2aE A
R=R
=

1

O

Al dad doleE FHsta s dolEs AAsk= Aol TF odE F vk, wEkA, ASd wols
1 545 2t Edold dolHE sty A% ZEAX(process)E VNS Ao SRR

e

'y o] Jig

Tx=2 A4¥3s WAl 2 (machine learning) Z3E A4S 213 WAl #d Ezo]d 7]%(machine learning
training technique)©] 7§Al(disclose)® T}, A&kl 237 (environment of vehicle) W & 25 wj7fd<s
(vehicle operating parameter ) S 73] (capture)d}7] $la] <] MM (sensor)el <& AAE HoJEE A&
sto], Edlo]ld dlo]E M E(training data set) 7} *J_i”(create)EU‘r A& So], ko] FE AAE Agko)
FFA E2 9 FH A olu|A] dolElet T dlolEE Attt A dHolEE AE A AAAM
(vehicle lane line), =} i}ﬁ(vehicle lane), T2 X% % (other vehicle traffic), o= (obstacles),
WE BA EAF(traffic control signs) 5= WA & ok, 38 A 54 (odometry) F Th2 W53 Al
e A £ (vehicle speed), FF(steering), W (orientation), W& (direction) W74, ¥X(location)
7, il (elevation) W7, &£E(speed) W74 5 22 A% Fs vi/d4E AAST. AAE dHeoly HE
Egold dHeolg HMEZ A3y 98 Edlold A®(training server)ol dFHTh. Edold dlolH /‘ﬂE
152 AZE oAl Yy Ay AAS AT Hal Bl BREs FA] 8 AREETE. 4R AA ool A,
AE dolEle] AAIEE Edo|d HolEE B AMgET. dF Eo], 1= EF(ground trut
hE AAIE 845 IF(group of time series elements)ol] 71%38le] AAHI IF9 @Y Q49 A4
(associate)dth. d#H =, 309 2 UA 717H(time period) H¢Fe] U= o] olm x|, x}Fo] o]%(trave
Dale 4" 717kl AAA 23 234 AA A (vehicle lane line)ol AA &2 AAst=d A&, 243 2}

b e &



[0004]

[0005]

[0006]

[0007]

A AARE 4F 71 Bk Y AgEek A
(different portions)(FEE YA]) = P

wel 2pAE o)lEd uf, A AAAMY v Fiel] tigk v FEet dolErt AAFET. dF e, 2
A 7t A (occluded) FiE2,
A AE ] 7F om A ZFH 2 AAAY] TP %

2835k AFEE 4 k. A=l (distance)ol )

S Ao zH, T 2kAde] BE Fio| tist At ojn|x] dolH e} 7 F8 Azl 54 dlolH (odometry
data)7} =% (collect)® T},

2 A TS A HA B BEE ¥ 2 H85] A ZrARY AAdE 2AF SR
&= 32 8459 AALE AREstel Edeld HolHE A AT ZRAL AAdE =X SR
Ede S FYS A 1A oY 2lE 3 Y AEsy] A% ZeARY] A S EAY SERot
= 5 A AM2RE AAE ovAe A & YEhs =woltt
62 2] 32kl WA S dSete] A AMRFEH AAE o9 o dE dEive Edeln

wgs HAjslr] gt FAE Q] fE

Houme sgaro] AZAE W2 (memory)dll olste] A /= AT EHE WEo](instructions)ES A3
(execute) 3= Fd(configure)d ZZAA L & ZZA X (processor), ZZAM2(process), A
(apparatus), Al=®l(system), =2 A (composition of matter), Z/EE ZAFH F57ls A oA
(computer readable storage medium)ol & ¥ (embodied) AFE T2 AES Eas g3t o=
TEE 4 ok, B HAMoA, o3 i, i B ddo] HE 4= e doe vE de=, VeR XA
g3 4 Qdrh. Ry o A 1

Ak, 54 ]

’ =
Fol7l Akl Qe FAYHES A
o B

= Pz
o T (e}
(circuits), H/HEx= HFH Zza9 ®ggojot Z2 dHolEE Adst=s 748 g = (processing core)

5 A A (refer)gtt}.

2 Ao s ool AAde] gk dAs Aol I wye] YEE dAlshe HY =W @A ol AlF
Hop, 2 3 ojzjgh AAde} pHEste] AWEAul, B Wy e Jojo] AAldoe] A ¢revh. B oy
o] Wl Aol gaiMnt A m B e £Ee g, 4 9 S5U1ES 3. B e oA
g olalE AFsly] S v 5 AlFAbEe] Arel ylAE o] k. o]#d MEARES oAle] EAHo=m
ATEH 2 Ay o)yt 54 AFARe] dF s dE glo] A we AAE vk HEd s
Z18t7] &, B dEI 3yE 7le 2okdA 48X Ve Aae & dyo] EdestA EusA He Yol
NEF FAs] st sk

1E2 AFEgs WAl 21 (machine learning) Z23& 24317 913 #4l #1d E#eld 7]<(machine learning
training technique)©] 7§A](disclose)¥ ). A&Fe] 27 (environment of vehicle) 2 A= 25 viZi¥isg
(vehicle operating parameter)E Z8*| (capture)st”] 913l 2] AlA (sensor)el 93] FAHE HolEE A&
ste], Edlold dlolH A E(training data set)”7} A (create)®tl. & Eo], o] F2d M= 250
FPTU =2 2 FH A onx] Holge T HolHE AL, AA dHolHE xE A AAA
(vehicle lane line), =+ =4 (vehicle lane), T} x5 1% (other vehicle traffic), ol& (obstacles),

g FA FAF(traffic control signs) 5= WAAHE 4 k. 3 A F54(odometry) 2 T H]TH Al

A= A X (vehicle speed), ZF(steering), W3 (orientation), W& (direction) W74, X (location)
M7, % (elevation) W7, £%(speed) W7 &3 £ 2F 2s w/IHs,E A, AAE doly AME

_8_



[0008]

[0009]

[0010]

SSS0dl 10-2605807

= Edold dHlolg AEE A3 28 Edeld AW (training server)e] H&Hc}. Eﬂﬂo]‘é B "ﬂE
T aER Ags 1Al gy 23 AAAS 94 1Al Hd BES FAs] 8] ARSET. IR AAjdo A,

AE dolEe] AAEE EFold dHolHE Ads7IHE AMEHY. dE 59, I8¥E EFX(ground trut
e AAYE 84% IF(group of time series elements)ol] 7]1%3te] ZAAH IFo oY Q49 A4

(associate)®Th. U=, 30x9 22 44 717F 549 49 om A=, ztgo] olF(travel)ste= U4 713k
of AxA == 24 A A M (vehicle lane line)e] AA| AZE AAs=d AAEdAY. 2= 2 AAHLS A
A7 ot A4 s xpeE A4 olu| A= Abgste] AW, 2} AA M 2 RE(different portions)
(EE Y22 AALe b& olnA dolgddA Add 4 ok, o] 4 AALS wet A4E olsd
o, 24 AAEe v FEd digt © Agsk diolgrt AAdEn. AR oo, A AALS 7hEzl
(occluded) F-#&, oZ 5o} o] #AA A == Ay SHS wel oj5d u =eur}. AAde Z
oM A ZHE A AAMLS 7HF Age FiEL ouA dolHe HAA Igel tid Ad AALE AEsk e
AREE 4 9ltl. APl (distance)ol P& A AAIALY o]n#] dHolE (image data)® dWHH oz zpeF A =}
A AAAS olw A deolHrT B JFAEitt. Aol S wet o]F 3w ojwA] dolH ] AAES AT
2§1 g 2ol BE FEe g Age olw A dolye} g F A 54 vlolH (odometry data)”t

[e5
P

rlo
[0k

~

A5 Ao A, 2 AAAY Fe EA 33 ¥ (three-dimensional representation), ZL= E
F2(ground truth)ol Wgels AAE 845 2Fo2HE AAEAY. 28 td o] agtes EFAE A
B oojnx dHlolE ZEF v olux] ZTdunt ZE AAY 2AE(time series elements)? H-EH3H(subse
)3 A (associate) Bk, olE £, oA 279 AWMA oA (first image) 3AY FIlA TS =
2 AAAe Wgt agteE EF 9 A(associate) |TE. 1T ER 7L o|u|X] I1gel 7)xdte] HAA
A, AgE AMA ZHdy afE EFRFAE Edold dHlolHE AAst=Y AEHET. dE B9, @Y
oluARkE ARRsle] a2k zbAe] 3AY RS CdSsly] Hdl Edold  delErt AR Oeuﬂr
st =

AAA B A, AAL 845 1Fd &3 a
Egeld ©eolEE AAds] f8l ARgdEd. dE 50, Edlold dHelH A4S s dA HT
(sequence)e] 22te= EFA7F 8" 4 3uh. & A4z, AAE 848 Iw9 3 84 Ee v
[A4F JfeE EFAL dEa Edely HoleE A =d AMEE.

= 0144 QA= 13._9_1: EE/\Q,]_
=

theFst Aajdol A, AdeE ojux B = EF~E A AAM(lane line), ©]% A (neighboring
vehicle) S g8l 21akol tigh A2 o=, E42 o] 72l (depth distances of objects), WE TA| EA
(traffic control sign) 5% 22 tt& 54 A4 F Ur}. d& , o1 2 e xEke] d# 9
oA Sd e BEE ASFsr] 8 AMSET. o]u X Al ]"ﬂi} A4 bl o3 Hal (take) Xl AA]
AEE ARSI, Ao ARE A5sh7] A3 2w 9 on Ao HH AAl AERE EFe]d dHelH=
AREE 4 9tk o] AHe= Q1A Aol A& Fd A& (autonomous vehicle)e] A =Ze] 7]oJE A(cut into)dl
A RS A5l AFEE Stk dE B9, HAZ d52 dF Aol A& F A oA $HF
(merge) & A< ] ARE 45T F Aot AE FIY AFS FE TFeAAS HAS 7] 98 Aol (control)E
T U, d& , AHE T3 A FE(collision) & W79 S2E Sola, FE& W9 AFe] &
5= (speed) “]/J_E X (steering) & A3k, A& F3 2 A4 A% (adjacent vehicle) B/H
ZF(occupants) ol Al a5 AlZH(initiate)stal, 2/EE AAE W4 (change)dts 58 & F Ak, o
Aldlel A, 2 dE d5S Efste A2 955 A FEse 592 e 73 A9 kA
3] 7§14 (improve) A 21t}

o o2 r lF

ol
o> T o
of iz o

AR Ao, FHEH HAl 2d 2D (machine learning model)X 24 AAIME XEshsl= A& FP& g
st ool 549 3xkd XS ASFerIHE AHEE F Advk. dE 5o, A ALY owx £
(segmenting)oll <3 olm|x] dlo]gjol A 23k 24 AAHNE AW (identify)dtis thal, 24259 AALI Al
Agel sfdsts F3 A 54 HolHE AMESte] 33 Fdol A (generate)®Th. 32k EAL A=
(elevation)®] W3tE Egste=d], ole, A4 AAM A AGAH iF 2pd A 2 2PEE F87bs 3
2o AGEE divks] AT dF AR, 2 AALE st oY &<l (spline) e THE

1=

:

Al
v 7§53} (parameterized) ® ¥d2] Fe|E ALEste] E& (represent)® . A AAAS ®Hds7] Y3 &
A tha] (piecewise polynomial)9] A2 3a9 EAE Hrisked 28 Hib g4 (computational
resource) & W3] Fra(reduce) AZIth. olgldk Ak g4 ZAheE md] AP S A FA(sacrifice)st
A ko Ay LHEet a8 NMol - (correspond) el thd Aol B3] A AANEY A
S Xgste, A AAAL FEF Ty, 3a] ¥ ES] ME(set of three-dimensional point), E& Th

_9_



[0011]

[0012]

[0013]

[0014]

SSS0dl 10-2605807

= HAg TAS AHgste]l BAW 4 b, OB So), TEA tabae AA uolE (sensor data)S Abg3ko]
Azro] Aol wel AAE LaSe] A AWw ule Fue A AAN] MM (section) S AHEER] A
A A4 AANS 8T (interpolate).

x A eld A, A elolElFF AET AMA BlolEE om A (MY B/mi 28 om X (still image)St
pe (

), delt(radar), 2tY2(audio), EFeld(lidar), ¥ (inertia), T3 Agl =4 (odometry), A
1

(location), H/H& ot Fejo] 4AlA HolHE X 4 Utt. AA dHolHe AAE 84F% 1w8 X283
o g B, AAE 84F 152 4 Vet A A4 FHuEREE AAE oA 1S e
T ATk, dF AA e, Efolyd HolE A E(training dataset)= AAIE 845 IF W B4 AAE 2
A5 7Zde] AAIE 845 IF U Aok shvte] dEd AAE 24 dgete 1= EFA(ground
truth)& 4A43te AS xdste] dAHAT. dF 59, 18s EFAE I59 o/d H/Ee 5 A4
[AEE ¥deteE AAE 84E IFY 4 849 7P #EAe] 52 FiEE XA (examine) AAF T
A AU 2 (scenario)ollA], o)A H/EE $& AAE AT, HFde FA FHAAN AEA L AAE
o] Uz 84E(later elements)oll Wt YEP= 2F 2bd AAAT 2&, bd AAIE 84S (earlier times
series elements)o] & HlolHE Xt AAd T8 = EFAE A 2l AAAY 3k 24, A
of gt d5¥ AE, e O A 59 F Advk. AAE 842F IF9 S4v AEEHAXL ageE
Efxol A#FHAZIL, AgE g4 OfE ERFAE Edolyd HOHAMES dFolu}, UF HA o)A,
ZRAANE Efold HeHMEE AMEste] WAl Bld BaS Fdsy] i AlEdr. dE Eol, Edold
HolHAEE 29 A& F3(self-driving) Ev AR HZFE 25 (driver—assisted operation)oll A&+
54 (features) S FE(infer)dt7] fg #al 89 RS Fdsie= d AHgdnt. 489 A4l oY 22E AL
f3to], A AH(neural network)S = 2A, F87MS F7H(drivable space), EA (o HPA

(pedestrians), A X#F(stationary vehicles), ©]-& A#(moving vehicles) &), 7123(dl: H]. 2 <)
S), 1% BA EA(A: ANEZG(traffic lights), W% FEAF(traffic signs), AZ FEAF(street signs)
%), wF - (traffic pattern) T4 22 A& TP dHE 54 (features) S FEL F o).

AF Ao A, Alxgle Z2AA 2 Z2AAY A H (coupled) WEBE E3Th. ZRAAE AT
el oJate] A F o]mA|o] 7|23 o]n]X] Ho|HE F4l(receive)dt7] a8 74 (configure) Ert. <&
o], Xt B9 Jhvgl MM e 23 874 (vehicle's environment)] ©]m X (image) S 743ttt 7hvete
W Flheleb(forward facing camera), 71% ZHdl&h(pillar camera), T& tE A3 9x9 sidztd 4= .
Fhdlgol A MAE o]m A HolEE T GPU x Al ZEAAY} 22 IRZAME A& 28 (process)®

2 8

b A Ao, olux| dlolEE A 29 329 # A (three-dimensional trajectory)S oZ&3l7] ¢
d 9, F69 42 2d 2 (trained machine learning model)o] W3+ o] 7|22 AILHY., o5 &
of, o|m A HolH+ A AHAE dF(predict)Ses FHE AZW dish gdEo=z AFSHT. HAl 2 B
do A" zAo| gk 321y AH S FEe. o|n X5 22+ (two-dimensional) ©]7]*] 9] Z}A (lane)Z} H]
2} M ZHE (non-lane segment)® 2 (segmenting)sts thal, 339 o] FEHE, AR AA o)A, 3
29 58 ~Zdk(spline), W}EHlER A (parametric curve), & 32902 A4S AHst £ e ¢
E X¥oltk. dF ArdelA, AF 2o 3ad AH S AFE Asom AojEd uf AT (provide) Hrk. A&
o, 3akd AAE Ad BANE A4sta ddete T 3s AdAste ARSET.

T 1 AE FPE fg J A3 A~ (deep learning system)®] HAlAE EAstE ESEoltt. | Y A
2=¥e A !

T8 (autonomous driving)<S ¢ HH4l vd Bd FHS 93 doly =3 9 AHg®E ofyz}t
ZFo] A& Fd(self-driving) L/EE 41X BF s (driver-assisted operation)< 93] 7 282 5
AE e FAHLAE EFeth ohkdt ArjdolA, Hed AlAE2 AFFe] A X (install)€th. 2FEES] d]o]
He A e o2 fAke 2% A4 +3 545 Fdsta Adsted AHEE 7 k.

ZAE oeA, o Y AAE(100)2 AlM(sensors)(101),  olu]x]  HAg] Z2AAM(image pre-
processor)(103), © #d UEYA(deep learning network)(105), <1¥F A5 (artificial intelligence(Al))
TZAA(107), AF Al EE(vehicle control module)(109), 2 WESLZ  QlEIH o]~ (network
interface)(111)S ¥ %sl= 9 #d UWEHYFT(deep learning network)olth. thFst AAjool A o]t -4
8450 321 7153k (communicatively) AZAECH, d& o, AXA (10D AA delH= olnA] dAe X
2AIA(103) &7 (feed)|Th. o] x| Mg ZZAA(103)¢] Aeje AA dolE= Al Z2AX(107)lA
sHE | gd UEYA05)0] TEEth. Al Z2AA (107 FeHe o 2d UEHA105)9] =42 A
ZF Aol EE(109)°] FEEnt. ThFe AAjddA, AEF Alo] EE(109)2 gl dAdu i, g X, A

_10_



[0015]

[0016]

[0017]

SSS0ol 10-2605807

ZFT T8 B2 A AEs Aot tgst AAldelA, AA o)y /e WAl 2y A
ElF o] A(11D)E 3 92 A (remote Server)i A% (send)E & YT, A= Eof, AA ©o]
performance), H<¢FS(comfort), /5= X&) obd(safety)S /NA3s7] 935te] Edold dlolEH =

A F JEF HESA AHIHNA(1IDE S ¥€F AR AF(transmit)E & g, GgS
AA A, HEHNZ AHIA)A(11D)E o8 olf FolAxE 94 Aol FAlst(communicate), HsHeE
A, B2E WA X (text message) S $Al(send) D/EE F2(receive)dtal, xeFe] o 71238k A4 dHo]

HE $20(transmit)sh7] 98l AFgETE. A5 AAdoA, | 2 A2=8(100)2 J43tA F7Fd e o 4
< P8 (components)E EFE 4 Q). dE Eof, IF AA A, olm ] HAP ZZAA(103)= AE
A FALLoY. & o2A, dF AAdeA, A7 T4 24 (post-processing component) (W] A= EE

3
o] 2k Aol RE(109)°l AgH 7] el | 2jd WEHZA(105)e] 9 et FH & st AR

AF Aol A, AA(101)= skt o] AAE Egreth. ohgke AAdelA, AA(101)F= 2o ol
AR el A 2pol] F-2(affix)= "F NI/ YA 3ht o)) Aolgh WaFo g widk(orient)E F At &

o, AA(101)= HH(front), = (31de), —?‘?i(rear) 2/ E A 5-(roof) Sol AW(forward-facing), &
(rear—-facing), % (side-facing) &2 Woz Hz=E 4 g) U5 Al A, AA(101)= 3Fe] tol
ol #Ax  Ftd2t(high dynamic range camera)g‘r Ze olux  AlAM(image sensor)¥ 4 <tk &
AAl oA AA(101)= BIA1ZHE AlA (non-visual sensors)E EE3ITE, AR A oA, AA(101)E, tE
RAE TolME, dold(radar), 2] (audio), ol (LiDAR), A (inertia), 5 A2l 74 (odometry), 9
A (location), H/EE ZS3 AlA(ultrasonic sensors) HOJE|E X3t} AR AAjdoA, AA(101)E
A Aol 2E(109)3 A Aol & (mount) ¥ A =tk dE S°l, A (10D o] A= (neighboring
vehicle)ol 2 gl/Be E2 He 37 Fad 4 9lom, AA deolHE A7 #ste] | 84 Al~H"
o] dxZ x3E £ grt. AdF ARG A, AX(101)E =FFo] o] F(travel )3t Y+ = (road surface)S
MAS= sfLtolake] FhdE gz;;shmr, o2 Eo], 3t o]l HMuH(front-facing) R/%EE 7|5 Fhde)

mlﬂ ot

%

T

(pillar camera)¥™ x}&o] o]53ta A+ xFA 2] x4 EA|(lane markings) S A3, U2 o224, FHvgts=
o] o]k AdoZ Y (cut 1nt0) /\]Eé}i e Xk ol AFES AT, FUF AAME A

& AAY dHE ARE 9 Al BB A Aol AEE AR A0 &

oot
ol'
o
rlr
i) _W
O::
_\LL
_Y‘i
_1
Eans
N

g oA Bl/E= vHe BFE AT %% *JH% Zokd o Qvk. dHolE= 94 ARt 713k (period of
time) &<t WA dolE el Alfi(sequence) 9 2ol LA AR 7ZE Fb AAE g vk, oE 5of, A
3 A 8 AR 54 dolget A AAE 4 k. A5

(

i3
AAlefell A, AAM(101)= A AR R/Ems AR Wsts ZAs] A F2H ¥ A[2F (global

(s )<}
EAY om A= 16z EE tE HJ4g 7|zt 5
position system(GPS)) AlA <} & 1] AAE

YR Aol A, ouA] AT ZEAA(103)F AlA (101)9] AlA dlelHE HAE (pre-process)ste= H AHE
k. dE 5o, ovA AAE ZEAIA(103)= i"ﬂ T—ﬂ 1HE dAgsta, AA HolHE vt o]e 4
827 B (split)slal, Z/EE 3} o]t :11 %] (post-process)sli= © AFEE 4 vl dF
Ao A, olu A A ZEAAM(103)= ﬂrﬂ 2] (graphics processing unit(GPU)), 4=
(central processing unit(CPU)), ©]W]A| A& Z=ZA A (image signal processor), & AFI}E ojn|x] 2=
A A (specialized image processor)©|th. ThFst MAJdo A, olmu| 2] A2 ZZAA(103)= 3le] tholupd] &
A=A dlo]H (high dynamic range data)E& A#|3sl7] 918k =-wjz Z=Z A4 (tone-mapper processor)elth. 4
AAldel A, onA] A7 ZEAA(103)= 13 e (Al) ZEAA(107)9] dF-=2 Fddrt. oF 5o, oln
A AHE Z2AAM(103)= Al Z2AHA(107)2] :rLéOe] T AT dF AANdelA, olmA] HAA T ZEAA
(103)+= oW A& Aqtst(normalize)st7 Lt o|H| A& W& (transform)st”] S8 A= = U}, & 50, o
QF #W=(fisheye lens)® FAHE olmA= HEH (war) T L, oA AAT ZEAA(103)= FEH
(warping)& A71(remove) st 4 (modify)ste= Wl AMEE 4 Aok, AF AA]doA, xo]=(noise), &=F

(distortion), H/F+= 3HF(blurriness)= AAP GAE &3l AAHNAY i (reduce) @), Thgst A A4
oA, olm A= WAl #d 4 diaE syl fE A (adjust) HAY Atz €rk. dE 501, olHA ¢
glo]E W™~ (white balance)=, Y& AE TolAME, dF(daylight), 333 (sunny), ——u(cloudy) ge
(dusk), ¥=(sunrise), YE(sunset), ©F7F ZFZ(night conditions)¥} & Aolst =¥ A% AL 1#3}
o] %7 (adjust) BT},

AR AAAelA, | #HY UWEYA(105)= =4 wFA(lane markers), =4 (lane), F37Fs F3F(drivable
space), FolE(obstacles), Z/Ex A=A x5 7 Z(potential vehicle paths) 58 ZAAE 7] Y3+ F3
A4 BN AS EFete A Ao WSS AAsted AMSEE d 8 UMEYIY. 9FE =

_11_



[0018]

[0019]

[0020]

[0021]

SSS0dl 10-2605807

H 2Y UEYA(105)E AA doleler 22 e i3] FHA(train)¥ il 1
AsHE AYRFEA A (convolutional neural network(CNN))Z} 72 <lg Al
2 Hoj A miA] A BEE T ¢ k. UE G224, &
Aol e Yok FAAHA A (potential vehicle) S E8Hs 4 2 ,

(105)= Aol AlA dolHE dHozA F2lgtt. 71 d¥de A 79 3EES ddste FH ol

(scene data) Z/Hw= xFe s 543 22 2 Al (specification
)

Z2o] 2 Aol RE(109)
ANd F Slv. dew, 29
e}

2 -F(merge)d 7}

2
S
e
ot
i
4>
pass
g *
o
=
Ko}
o
o
e

H|(raining), &2 =&(wet roads), (snowing), FZ(muddy), i
Z(highway), =Al(urban), 23 <E(school zone) T3 2 2= FHe 374
tags)E X T F ATk, dF HAAdelA, d Hd WMEHA(105)9] =

ok AR AAdeA, | Hd MEYIA(105)Y FHS AYste ZAH

2]
=2(105)= 2 ko] Aoz AP 7hgdol gl ol A& A

W% WE(high density traffic), IL&EE

S dWetes ™ HlZ(scene
E o] ApgF Al 3k A A o]
Ql AFoltt. o & B0, | #H4Y UE
Els

AH Aol A, dE A (A Z2AM(107)= H 2d UEAAL(105)E & (run)sty] $3 st=do] 2=
AlA (hardware processor)olth. @i AAjdo A, Al Z2AX(107)= AA deolge dis) HHFH AAT
(NS A3t 285 38ty 98 dEste Al Z2AM otk Al Z2AA(107)= A4 dHolge HE

2 (bit depth)E 13l HAAgE & Avk. dF AA|doA], Al ZZAAN(107)=, T2 FE FTAAE, AH
(convolution), W& (dot-product), #E (vector), Z/%+= 3E dA4k(matrix operations)E ¥33te Al
Ak (operations) @t #2 5 #d Ail(operations)S &l A st dF HAAldelA, Al Z2AA (10
2RI HYGA (PO E A3t FEETE. thdgk AajdolA, Al Z2AA(107)= W= A=t o
=, A8 Al AL Z2AAZE FAE 98 AA oyl tigte] | 2'd 4] (deep learning analysis)<=
I &S Fo| A7) Y3 wal #d A3 (machine learning result)E AARSES st WHolS Al
AR AFstes FAATE, A AA oA, Al ZR2AAE HolHE Efo|yd HolE&E o]& 7153
7] 913 FH 2 AA dlolHE A st AT

Horlr o o

ol
o

PRk o Y oo

ud f

AR HA oA, 2 Ao] EE(109)2 AT A5 (AD) Z2AA(107)2] E3-& A2 (process)dt 2}z Ao
To 2 W3 (translate)sh= o o]&(utilize)drt. 4 AA|doA], 25 Alo] RE(109)S & T4
sk AR Alojel] o] &¥Th. AR AAdeA, A Aol EE(109)2> AFe]  HX(speed), THEE
(acceleration), ZF(steering), A& (braking) & ZA(adjust)d = Yk, oS o, AF AA]doA,
2 Ale] BE(109)2 & WellA zkge] 91AE A (maintain)dtal, =S thE apH o2 X al(merge),
ztge] 5 9 %S FX = S wHe A ZAA Y (positioning) & S Aofst=tl A& HT).

2L

AE AN oA, 2= Aol RE(109)2> Hlo]a S(brake light), W3 X A% (turns signal), d=g}o]
(headlight) ¥ 22 A% WS Alojst=d ARGHETH. A5 AAdoA, A& Alo] RE(109)2 =& A}
Al2~¥l(sound system), U2 Zil(audio alert) AAY, v}o]A(microphone) 433}, 74 (horn) &d3}
e A% 2 AHl(audio condition)E AlojshE d AbgdT. A5 AAdo A, & Aol RE(109)
Az D/ SAA FAA FE e g BAAY H2H 22 4 o|ME(driving event)E &
Al2~®l(warning system)= ¥ 3tsli= &9 A]2=®l(notification system)= Alojsl=d] Al&HT. dF
| A, 2} Alo] EE(109)2 2ol AlA (10D 22 AAE 24gsted A8, odE 59, A A
E(109)2 Wk (orientation) 3, 8 4= (resolution) E/EE 2 F3(format type) W73, 7
T (capture rate) =7F v 4, AAE 54 ¥ =4, e 28 (focus) 24, A4 &3t 9/
HgAdst 53 22 sy oY AlAe wiHeE WAt AEE 4 vk, dF AAdolA, A=
dol 25(109)2 ZE ] F35 Wl (frequency range) 4, 54 (feature) F/E= oA A w7
(edge detection parameter) %%, X9 (channel) ¥ H|E wx(bit depth) 24 53 2L ojujx] Az =
ZAA(103) 9] wiZiRsE WA= AMSE ¢ ATk ohge AAleA, A Alo] BE(109)2 2] A&
F3(self-driving) L/ @A BZ Ao (driver-assisted control)E Fdst=d AFEETE. 45 AAq
ol A, A Alo] BE(109)2 wWEZ S} AFe Z2ZAAME ARGt FdAETt. A5 AAdoA, g Ao] &
5(109)> 54 £%8 % 3 Z(application-specific integrated circuit)(ASIC), AA7}s =2 &%
(programmable logic device)(PLD), T+ Th2 H4A3 A7 st=dolE AlEste] T

oft o [m

o oY
K

>

>t

Pﬁ_g_%msrlrr-{oxi [r
¥

sk

Ex

==
“
=

N

5 Ao A, HESYZ AHHAo]2=(111)E 4 o8 (voice data)E X33 HolHE dAF Z/EE
3171918k Al QdE Aol (communication interface)o]th. t}Fsh AAldo A HEL A SEH ol ~(111)
Adatal 54 FH(voice cal)E & F JYEF 7] fste], A WA A (text message)E F4l(send) H/HE

F2l(receive)stz] $fste], AlA dlo]HE A& (transmit)dl”] #1ste], Gulo]E(update) ¥ WAl 2id =2

oy

e > e
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[0022]

[0023]

[0024]

[0025]

SSS0dl 10-2605807

S rgeleE | Y UEY I g ddlo]E(update) FA87] f18te], 7]4F 27 (weather condition) % o
H(forecast)E ¥33t= @74 Z7(environmental condition), % A3 (traffic condition) 55 A
(retrieve)dt7] 9l3te], 97 M9l Qe o] (interfacing)dl7] $18 AE2(cellular) T F4 AEH o]
2 (wireless interface)& X33}, o & Eof, WESA AEFHo|~(111) &= A (101), o]u#] HAAg] ZZA
A(103), § #9d UELA(105), Al Z2AMA(107), H/%Ee 2HF Alo] EE(109)o] tigh MEo] g/mE A%
7] tigk JHEE FAlskEd AEE = k. | gY WEYA(105)9] HAl HY 2d JESF <
o]~ (111D E AHgste] gulolEE 4= gk, t& =24, YEYA A~ (111 AX(101)<] Ho
(firmware) B/%+= o|H|x] A wi/fdeel e o|ux] MA g Z2ZAA(103)9] 2 7l (operating
parameters)E& QUO|E st=dl AFEE 4 vt E TUE AAHEA, UEHI Ao~ (111)2 HAl Y
RS FHEstr)9s] A Edeold HolEE 94 AR AFsted AHEE ¢ vt

2 AE FYL AT v oY A FA L 48] A T2 L Grocess) S AAAE BAFE B
wolth, o F Fol, A R 74 A =4 HelHE Tashs Y delet v o Rdg FAs] 9
= 2~ El

Edleold dolElE A7 flste] FAEa AHEn. dF AA A, AA dolEe= A& 8 AlAE
3 AHE olvH dolel 9t g (correspond) @, A AAlA oA, AA HolE = AFEAT} EORE X
T35 dA (disengaging) st A 22 574 A Aol2=(use case)ol 7|zt X E AA vlolEo] O
gk, AR AN, ZEAAE = 19 | 2d AZFE100)S A WA Hd RES s A
(deploy)st7] $1&l AR&-¥tt.

(20D, Edeld dHeolg7t Fujgnt. dF AAdelA, olnx] dolye} F3q Ag FA4 dHlolHE x3s}
AA deleE Egold dlo]l8 M E(training data set)E A437] H8l A", AA dHolH e s o
o] FhlgtERE 249 owx] H/%EE HYeE X ¢ vk, deold, oy, 253 3 & F7F AlA
AA HeolHE AFstr] A8 AHgE ¢ Adrk. vk AAdeA, AlA dolH = AlA dHolH e &
A &3t F94 A 54 dlolH e A(pair)& ol dE B, AA 4 A
A, wE Ao A, EA 3 2 Al dojyoA

= Aldo A, AA HolHE 8459 AAdoln, agte= =,

|H. 259 2geE EF2E oA deolHY AWMA Zdd(first frame)d & AAIFe]
(subset) ¥} AZ(associate) Tt AAIEe Hddd 84 9 I8t EFXAE Edold HolHE
ARSI, AR AAldoA, EFold dlolHE XA AAA(lane line), A% ZZ(vehicle path), &
(traffic pattern)s ¥ 22 A4 HoHEZFE SAWS AEaES w2l g9 ZdS Fdst7] $aA
Aok, $uld Edold dHolE
kel AAjdoA, Al do]
e, 2o & d
(vehicle location),
2E mweE 29
A FelolE(curate)
Zt FdolE (curator)el
A E dolHERY AE
g =¥ g AZE AA
(application)el Al A}-&-%]
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=
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z =

olst @A (format) A U}, A& 5o, AA dHoJEl= =" on|A
g A 54 dolHe A8¥ 7Ee, A&H As, H&H 2T, AF
F(vehicle orientation), *t% 94X/ W3}, 2= WEke] wis) =
. TR ArldelA, Edold HolE = Edeold doly AE
AT} (annotate). G- AAj oA, Edold Holg e FH|9 U=
T AT g AAdeA, Edold HolHY dF-= s
gtebsk(robust) E#eld dlolH MEE T3 (build)dlr] $8i4 2
o]
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(203)ell A, #Hal #d Rde FHd
At A7 ArjeolA, e A &2 A7
%7t A% (intermediate layer)E X3}, theksh AxjdoA, A AT
B AlF(pooling layer)s E&3stE oo ASsS 28T + Uk, 47
AA dHeolHZRE A" HAF dHoly HMEE AMES =

olu| X ZRE B 379
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[0026]

[0027]

[0028]

[0029]

[0030]

cHover-the-air) QOIS A2 £ A o wUE AAGEA 45, ¥ A, Felol=
& oslolgol(NiFi) Ex AEd YEQAY 2L T WEAAES g A%
update)olth, U¥ AAeloA, AZE WAl @y mEe zFzFe] Mu](service) D

(207)0l A, A "olE e AT, A5 S, AA deolHE 89 s o) AMMRRE A, o
Aol A, AXES = 19 AA(10Del. A= ‘ﬂ}‘ﬁ*m‘ﬂ Z(windshield) Feol F2rd ot 7id
(fisheye camera), 7]&°l Fz¥ W E= %“?ﬂ Jhel e}, Sk 7}‘31]?/} I 2 omA AME EFE 9l
k. ohFeE AAAel A, Al HelEE 7] FAolAY (203)01]*1 de w2l Y Bdo] Y¥o R o] &l
g2ow W (convert)Brt. dE B0, AA dHolHE 7FEHA ek (rav) T A2 (processed) ©]1A] E
olElo|tt. U5 AAjdelA, HeolE= 253 AlA, deoly, gtoly A, mfola, Te v A-E Veri
1 A dollo|tt. AR AAdeA, AAHolE = AAg WA <k = 19 ojux] dA e ZEAA(103)
o 722 olmA] HAY ZEAAME ALEste] AAY "ok, oE E9, ovAE A, wol= & AAJ ] A
Aatsk 2 ¢ Q).
(209)el 4, & AgHT. oE £, (203)014 FHE Al Y B (207)]4 F4
® A dolgel AgErt. 45 < %19 9 #H9d MEHaamS 22 9 89 o
%%&3EIQA Z2AM(107) 2 22 Al Z2AA s k. tekgh Ao, &4
a9 X—*ﬁ‘lﬁt}gibﬂ, 2 AAAT Ze 50 3kl B3 o] AE W/EE Jd5dEn. 98 &
© T8 2Z9<(spline)o] FE(infer)dtt. UE o=
S5 ol A AEe ?547<H4 X}Hoi o] % zpFe] YT Thsidol A=A AFE EFEtA —ir%%r%.
ohofst AAld oA, A= (vehicles), “doll&E(obstacles), 2Fd(lanes), & F# FEAF(traffic control
signals), A% 5% (map features), &3] 7 (object distance), &% A|3(speed limit), FH7}s 37
(drivable space) & M4l 23 REE& A &3to] AEET, dF AArolA, SHEL 3xd o=z APHAr,

QU0AA, A T o] A, AR Fol, s oS Ad R4 S Adel dP SRl ol
A FRRG. A £F, S5, ASE, D/EE AR AF Ao, BN Aol AA F4, B A
w/Ee gojgel og Aol 9% = AL AT 5L EEY S AT Q004 S
A5 BAe 7 zale], Aol xF R A ARl AFe §A87] falA Ao,

g Sol, 9%3 0E8% AN AN dZHL UL s Erke] Awun. Tk A

- FYrbs 3
ool A, 1] A Ae] WE(100)%h & AF Ao WELS FFE Alo]

én&‘n
i

dx4d ﬁlﬂr.

r
T &

l;l

)
)

< 7l

T

= r

r2 O
A&
2
2
ol
B
2
flo
i
Rufge
:E

EXE
ofy >(
DT
=2
X
u2
oy ©
PH
ol

O
_r_r

2

°r 4
N

:3
[e)

o

>

ki

o] AAIE (time series of elements)S AF&3le] Eold dHlolHE AASHY] 93 T2A e 2
sgxoltt. d& 5o, AA E F3 7Y 54 HelHE FAE 845 AAES Agor
3 HolHE Abs o AASHE AREETE. thge AAdelA, 39 ZRAEE EE
A Absoz Edolyd dlelElE #olE(label)sly] dl AFEHTE. AAIG] W-$3te
Z(outcome) = AAIES] 849 A (associate) @), Ao} AEE g4+ v ZHJE St A&
= Edfold HolHE X% (package) ATh. ThE Ao, AA et & dolE+= & 19 § Y A28
AHEsle] A ET. B Eol, thdgt ArldeA, AlA dHolH+ E 19 AXA(E)(10)EFH A Hrt.
AA oA, = 39 TaAAE T 29 (20DdA FHHTG. AR AA o)A, E=39 ﬁi*ﬂ*% 71&9]
(existing predictions)e] A&stA] LAY /dE 4+ e S Ao dHolHE FH3%ESF ).
0], d52 Aol A& FI AFe] ArE IJT AQMA AF-E AAs] f& A& —rfﬁ Aol 2
wEolIth. 4 V7S VIt AAE AA dolHE A g T, 5ol 2%k=A (correct) EHEA
(incorrect) AA (determination)o] &0l = u}. X AA|do)A, oS0 NAE = uks ZAo] s
o xitt. B} dSo] EAY JAE F de AS, & 39 ZEAEE Al gd BAE 3st7] A dA
o] FHoJHE A E(curated set)E A7 AaA d53 BE dHolHE A48T + Urt.

(30Dl A, AlAIES a4Fo] FildAtt. ordd AAlddr, 245 AdA FAAHEHIL Edold AH
(training server)ol Z&¥ o]wx] dlolge} ﬂ/ﬂ dlolgolt}, AlA dolHE {459 AAES AT
7] A A8 AIE 71RE w9 A "D, thget AAldeA, 84S 84E9 A (ordering)E frA
(maintain)3}7] $13F B} =B (timestamps)©] T}, S.i%‘ﬂ ANALES E8 A3 (progress)Bol whet, AAIE ]
F7F oMEEL, AAEY Y Q& (earlier element)oA] AAE oS53 dH g0l HEd: AHgHT). oA F
S, AAES 7 AsE Hua, 7kEsta, <A & A 7Pl fIXE AAse dgd 2d ez
Fe WA F vk, JA AALE AFEst, A AFo] Ff A (shared lane) 22 FFde=A AA
(determine) s} == *}%%l T Atk o] A= AAIEY] x7] onA F st ZE AAE HdEE Q4o
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[0031]

[0032]

[0033]

[0034]

[0035]
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Azstel Aol R AAAZ S g £ oAtk B AR, AADe A FAMY FA
(curve) & WA AALE AAD] e siol e BYsa 2 o] vad Aol Fdips), W=
(bends), vh(crests) 5 AA @k, ek AxelolA, 245 vl o wdo] dgor Agshs 34
o A4 Helelelth. g Hol, AN Hole: AEHA Be(ran) EE Al olvlA Heleelrt, AR HA

el A, wlolE= a3 AlAM, dold, dholy AN, Ee vE HE7 Ve25E A E velEolt.

Ao 7H FA(organize) A, oS
A A2z = 58 A 54 dolH
S BA(calibrate)3l71 98l AFE2 4 o). Tt AAldeA, AA<L
3

= 11
443k dojet e aAH At dojd 4 Uk, AFke] dele
, AAEE *
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2|
= AT 4= I (configurable). & B, 24AES] & o3t
F At dF Bol, AR dA 7|zEt wEA ol AHE YA oEdhe=
g 258 MY A (environment)d AFE(fidelity) S =
g 4 k. geke HAAdolN, @ AEe] $E AAT}
T

T 2283 T 2SS "7 (discard) el &3}

o

e

e
it
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N
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AAlefell A, #d deolH= (30D)AM FAlE
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=
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A, A%k (threshold value)> & dlojEje} 2y 54 AFR(AFA
(associate) A1 ZA] B2 AAF 793 AFEE 4 U}t B So], =& 3
A AR A R 22)= dd
< FHHer Add A AAMe] dF(AHEeRiyH W FEd #

(associate)E A k=), thAldl, T& @ A(subsequent element)$} L, U

>
o,

N
A A o S in D T T }
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p
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©
o
T
re
=)
=
wm
w
o
0.
o
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e
&

SENY [
ez,
;

2 FAAE 7R AAEY] =

2 a8 oot #E ol 7F AREHETE. AN AAdeA, B dolHE k19 | Y UESA(105)9]

=53 22 AdWe S (output)olth. AN AAdolAM, #E "ol = 19 A7 Aol EE(109)3 2

A Aol 2Eel E¥oltt. #d dHolHe £k, VfER, TSR W, 2%, 239 W, Als, Aso W
ot s

A ,
3 53 & 2% A% webu g (vehicle operating parameters)E E38F 4= glth. AF 2AAdoA, A& d)
Z

A AYE FA37] g doly delgolt,

845 #H9 doHe AX dolH (map data)E XF3TE. o E B0, T2 9/
A4 5 A% dHolE et e 2 xakel HolE (offline data)E (303)olA AT, A= HolHE =2
(roads), == =} (vehicle lanes), x}=(intersections), %% A|d(speed limi

—
12}
~

2ZZ(school zone)

[¢] )
T 2E 5AS AEeted AHgET. odE B0, AL dHolEHe A A F2E AW (describe) @ 3
o o2 Jd2, AZ dHolHe Ax v =29 dA#H(associated) & AHE A = 9l

TeFet AAleel M, AAlde 245 dddE dHolH= EYAREZe #@d dHoHE ddARL

(organize)dth. AAE 245 2 #d dHelHzRE dssts BY2®HZs= 7 HolH AEE E71%

(synchronize)st7| 9l AH8-2 4 vk, A AAdolAM, dHolE= A A1 1

5 5o, AALY 7+ a7k AAEE, dgets B HolH Y AE:= AAHL AALD 849 A% (save)
JE 250 AALY 9 7| 4

(rate) 2 ME (sample) E T},

wo, i
S

52
=
3
=
fo

(305)ell M, AlAIE Wt aeke= EFA7E AT, g AA M, AAEL #Al #d 54 (machine



[0036]
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[0039]
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2

learning feature)¥ A¥-¥(associated) I+ E EFAE ZAAS7] A 4 (analyze) |ttt o&
2bd AAAS AT A AAM digh TeeE ER o EH% Al Ao A AEET, e o=,
A (xF=F, R} (pedestrian), AAA El= Al (biker), &+ (animal) 3 7)o 7= st
Fom AAENA A (detect)® o]s EA el AEE Azolvt. Y HAAdAA, FF o=
dell 43 A& F3 AFe AHdoR st A, sAolv A WY (cut-in)ste AFo=R
oh. AX AAdoA, 2= EFAE 3219 W4 (three-dimensional trajectory)d 2 32kl
dHAg., o & 59, A AFH(associated) L= EFAE 321 v/ 43} H (parameterized)
o .

o

[ o mln

t:mu:u
o 2 ool M-
0 © O fo o
o >

[
e
24 gt O b o (R X (Mo

Alcurve) o2 FdE = k. & dz2A, @AE A=kl i =8 d2= 33 A4

=

A8 F2E Aol ARH(occupied) T3l i (merge) s ANA AF-E
&gt AA A, 8AEY AMALSE ZAHE TR s EFAVE 4
A5 R R 2 AAIAe] 7t Z (occlude) =
4 (expand) 3t , 2FF 2] 7hezl R o] =Edrt
(reveal). ©=o], AAGe & ZFo 2= AAE doleE o Hel "o A AAAY AFAads o 33
sHAl (& E°1, ¥ & A= E(fidelity) ®) AAGTH. F712, #-d dolge 77k A=A (AY 2 A
7 B25) A" dolEE 7xE 3] e | dlolHE g v Agsirh. thekst AAjdelA, FA14<1
24 A o] A (simultaneous localization)®} vl 7]%& (mapping techniques)<, EA|(object)e] A= th& F
TES L= (elevation) & XEF3sh= Feh 34 AARE wfF3l7] 5te], Q4B AAE T A& & 84
E(different elements)ellx 2=, 2bd AAMATH 22, A" A9 A= of& FZ(different portion
s)oll 2 &%}, Uﬁmﬂ(mapped) 3xk 91X AEE AAEe A HAE i} A F-&(segment)?} 2
EAY ags EFAE FHTT. A5 AAdelA, iﬁﬂﬂo]@ I w3 = Bge IRAES] AE(set
of precise point), <& aoi 24 A AAAS o g Eo 1 1E9] ME(set of point
s)E AA(result)dch, EAEY AEE AZdk(spline) T J}E‘ruﬂE A arametric curve) % #&
o G842 FAozZ A& (convert)® F ATk AF HAAdolA, ke EFae A AAA, FI7F

nE A, A 53 2L EAE 3xY9ez @A (detect) 3798014 7ézé%q(determme)

T

il
A

O_u Oﬁ

ol
o

A
f

o
e

olE-(semantic labels)S <l53s719)eix AAET. oS
o7 Hol&(label) B & Arh. L ArJeolA, 2+
Ao, EE tE Ay AHl%Zﬂ. dol5=A ¥
Bes ERo 7123 Ak =R T 24 Hﬂi]
AF S (traffic light), x4, FI7s &0, =
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N
i
N
o
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il
2
o
_l

)
o

[e]

Aleflol A, #HE dHole = #Xd EA9 Zol(depth) (& A=) dolgo|t}. 2459 AAIGA A
o} A dHeolHE ﬂ@'@&i“ﬁ(associating) oAl 2y 2de #d AP HolHE AAE =AY 1
Efxg ARgstd =232 A —erqo} THE 5 Q. AR HAdoA], L
ol% x}=, AHXA A7, 1

o
__>|‘_‘,4

Ho
. n

= d 7
&, s TA & PJr Bzt S3p 22 AR EA ek Aolvt.

~
o
o
=
=
—
D
=
~

) o

(307l A, EFed dlolH7F £ (package)®tt. & E°1, AAIEY 84F MY (305)0A4 A4=

g = EF2ot A (associate) {TE. ThESE HAAjooA, Meld 4= AAEe 27] S40|th. AdH

Al 2y 2] A ® (input) AA dolE (sensor data)ES YERHIL(r present) s ERAE
3]

A B

it e

AREs xAS. e ArdelA, Edeold HeolEe Edold dolH =4 ¥4 (package) il
(prepare)%D} A5 ArdelA, EYeld HolHe ¥4, A%, B H2W do]H(testing data)® 7%
2 D AAGe] dEE QAo 715:3}04, Edold dolE= wAl 2l Edo] X A
gk, kg XY (vehicle cut-ins), A A, 2/ F47ls 38, A& F3
st F#(train)alr] 18 E(package)d + AUvh. EFH Edo]d dlo]

k!
dsl7] fsl M AR 7He sttt

H(collect)3tL FA(retain)dl7] $J8] o]&Hct. A a‘ oo A, 48] T2 A|e AE F3
o7} &3} (enable) A=A A5 #AGle] A& Fol 7} 3k i}‘j*oﬂ/ﬂ ?ﬁ(lmplement)ﬂq o &
o], Al 2 F A7 SA dvolHe A& Fho] @A (disengage)® A b, zFeFo] Q1zt -z Aol 2
THHAAE T /s Aol A& FI HE wetel] £ (collect)d F k. dF AAd A, & 49
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[0040]

[0041]

[0042]

[0043]

[0044]

SSS0dl 10-2605807

>

4gd 71Ee £ 19 | g A28 Agstel TCGmlenent)® £ Utk A% AN, £ 4] T2
so] REe Af FPS A 04 Y RS Agt ZRang FRoEA % 29 (207), (209), R/E
(21DlA] SqHt,

(40Dl A, AA dHolE 7t aldnt. d& 5o, AX7F 42 (equipped) 2HEFE AlA HolHE A st A}
oA FE(run) ¥ e A7 A4 HolHE AlFert. dF HAdeA, Al dHeolHE B dHeolH (vision
data), &3 dlo|H (ultrasonic data), E‘ro]lﬂ dlo]E (LiDaR data), Tt & FHES A dolgd 4
. odE 59, A= 3§ 0] D}O]Ur‘ﬂ A1 A (high dynamic range) A% Zldlg2k(forward-facing camera)=4-
H A, EPE A2A, 25T HolHe SW 223 ANEFEH PAAMET. g5 ArdelA, A bl
HE A7 f18 v AMAER F(affix)®Eeh. dE B9, 45 AAlddA, 879 AMzge= shvet
(surround camera)”’} xp&Foll F-2x 1 250w € 7}X] 2 ‘ﬂdﬂi 2 Rl 360%=9] Al (visibility)S A&
(provide)dtch., UX AAdo]A, 7t AMAE ol At Fhu|eb(wide forward camera), W=$ Ak 7o)
2 (narrow forward camera), T 7td|2}(rear view camera), W< wlglis W M2 (forward looking
camera), %@ T FHrS ulglHE 9 Jbd| S (rearward looking side camera)S E3ITE. AR AA oA,
23 2/EE oy AAMe FH AFALES AASte AREEH. g8 5o, 12719 253 MM duet
(hard) EA¢ F=8&(soft) A 255 A (detect)dt?] HA3lA Aol F2hd o k. A AA]eollA],
AW #lold (forward-facing radar)& % 2749 dHolHE A7 A3 o] & (utilize) Bl Thksh A Al
oA, #elt] MA= Z9-(heavy rain), M (fog), WA (dust), ¥ th& AFdE EF3FL FH AFANGS
WA = Aok, gt AAe A T BAS AASEY AREEHL, AAE dHelHe | HY B4S 913
A5k,

@VEM

AA ARE Oda(assomate)O}tH] /\}—%%E}'

(403)oll A1, AlA dleolH= dAM @t (pre-processed). AF HAldoA], st o]ie] HAE I (pre-
processing passes)”Z} A4 dlo]Elo] thall 3 (perform)E . & o], HolEE =o]Z(noise) A7, AHE
(alignment) A 2/%+ - (blurring) T4 & 34 dAE 2 5 Aok, 5 AAdo A, st o]d9
o2 Y9 #=(filtering passes)7t HoJEo] sl st A& 5o, AlA HeolH Aoldt FH8LE
w237l A8 stelsi 2~ =H (high-pass filter)¥ HolHAl diaiA Fad & U 293~ HH (low-pass
filter)& dlolgel s g 5 k. ohget AAJooA], (403)dA FaH = DA dAE dg3 o)y
/1A A7 el F3(incorporate)® & Utt.

2

(405)0 4, AA dHolele o 21\d #24(deep learning analysis)©] A& (initiate) ¥t L AA oA, H
g A (403)0lA Aeizxlog AAel® A dolgel el FalErt. Tt ArdelA, d Hd 74
2 A”EA AAF(CN) T 22 AAES AFEste] ). kst AAddA, Hil gy Rde & 29 =
2 M ~(process) & AHEsle] 22l (offline) o2 T3 AlA dlo]He gk =& (inference)S F33}7]
Azl viA] (deploy)€rh. & 5], Ed2 E2 x4 AAI(road lane lines), o=, XA, olF
2%, FARE A4, FEA7bs 33 T& AEEA AEs s FHE S dvk. R AAdelA, Z AFA el
gt o9 A (trajectories)Eol AHEET. oAE Eo, A AALA dig o4 FAZAQ AA (potential
trajectories) &< A (detect)¥al Z
AF- AAA oA, FH 2 DA

= WA 8E (probability of occurring)& Zreth.

il g ol ghE 9/me 7P 2 ddd A3 @(confidence

value) & Z& 2d ZA|delth. dF AAl4 H dSE xbd AAA Ha AlE] dAG

(confidence threshold value)& Z#3t+= AS 878t o4 ol A, AR st o]t F3 AT
(intermediate layer)& X33t T AlF(layer)S X&), tefst AAldo A, AlA dHoly H/E=
g F49 die Edold dolH 9 As BAE k] A (retain) ¥ L (41104 AF(transmit)HT}.

thekg AAldlelA, | 2l 4 F7HAS 5 S dS5erI9EiA AT d5E 54 AE FEs B
Z(assist)a7] 9] AHEE & ATk, dE B, AAE AFS A e 22 W (assign)® F vk ¢
2 dz2A, 72A" 2% AAZA Y (blind spot)oll ASA], SR (yield)slof st 2ol €X], 5 AR 2t
Aol e ApFe] EX], 55 A7 Adel v Aol EX], e & Add £4& A 24E F A
=] o4 e R Dt] g B4 A3 5, FY7Me T3, ByR, FoE, e $A4E 93 & FH4d3 54
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[0045]

[0046]

[0047]

[0048]

& 4% % ek,

4o7)ollA, | Bd BAe Axrt 2 Aojo] AFdrt. dF o, AoeE A =

/v A& Fd 7]5(functionality) T8317] 84 g Ao} BREe AsdTh. 45 Ao, (405)]
A | e A9 Ade shu o] Aolst #al g EEg ARESte] sk o)) F714

(deep learning pass)Z TalA A (pass)ET}t. o= Eof, A AAAC U3k S A2 A5 24

(e}
= =
Asled AFEE ¢ AAE AF A FYPrte w3 AASEY AFEE = dg. Fe e3ke A
Zo| gt A2E At AFEEY. FASHA, dF AAldolA, CdS5H 2 Qo] X HEG. e 4
AE A2ZE HAHQA F=(potential collisions)S 37| (avoid) 93 A=5"E AY(cut-in)S
PS 3o

(account) g}, Y5 AAolA, | 2o vt & AFe 53 Hd FelE, F& A
x3she AEE wE BA 2AR & E3ste AHE FAS e A= 37 (vehicle's environment )] 33+
9SS T4 (construct)sh=dl ARSEHTH, AdH- {%_"\]Gﬂoﬂ A, A Aol RES ARY A2E wg 2ES Ao
stz Al A4E A#E o] & (utilize el A, g Aol RES & 19 A= Ao RE(109)
o|t}.

y
oM,
wHU

>,
g

o
e
e,
"
z

(409)0l A, x}=Eo] Aol (control) T, AF- HAdelA, A& Faho] &4 (activate)® A & 19 A=
Aol EE(109)9F & 2 Aol RES AMESte] AlojHtt. A% Aloj=, & 5o AFe FH AAHE 1y
(consideration)dle] HAS xR 2o S -4 (maintain)3h’] 98 % L/EE AF 2F3& =3
(modulate) 3 & Urh. IF AA| oA, AFH= o] o] §d A2 FiF(nerge) T A ‘ﬂ]’éé}oq A}
& %7 (adjust)st=d] AREETE, TR AAdel, | oY 4 AHE AR, A Ao RES, 4
£ B°] 449 AEE wghA Ade S5 AgS AEetr] A Ade B2 (manner) & ng‘ﬁu}. E}"okfﬁ
Aol A, &xo] W3l AFe AL, 2T 24 T 2 AF Ao A= Edold dHeolHe s A
e A A (retain) =L A& (use) |t TFFgh AAjod A, 2= Aol w7l E (vehicle control

parameters) Ed|o|d dlojEle] A5 Y-S s FAH AL (41D)olM A (transmit) .

(41Dl A, AA F A dolel7 A, oE 5o, (405)o04 | ¢ 49 Ay} 2/E= (409) oA A
|5 A= Ale] e A (4010l FAlE AA dolElE Edeld HlelEle] AF S sl AFEH
A1H (computer server)ell HE® Tt 47 HAAdeA, dvolg= o]y AADoli vhFet 3 ¥ (gathered)
dlolEl= AFH Adol 9ate] A A (associate) (T, dF 5o, ¥4 Ag 54 dolHe 1de= EF
25 A7) A% AHE olnA| dolE e APt thst ’\a/\]ﬁﬂoﬂ’ﬂ TR (collected) HlolHE, oS
5ol slo]uo](WiFi) T+ A& AZA(cellular connection)d T3], Ao RRE Eo|d dlolg AlE
(training data center)® FH o= AF(transmit)@rt. thFst AAJdo) A, wElH o] E (metadata) = AA H]

olg e} A AFHETE. oAE Eof, WEHHolH = 3 F AlZH(time of day), B E(timestamp), 1A, 2t
2] EFSl(type of vehicle), A% Alo] B/he &£, 7ME%, As, A& Fho] GAJHJEA A%, =5
7} (steering angle), 3 78] 54 doly w34 22 A5 w/isE 238 5 k. 71 vEdold=
upAwl o) AlA dlelE7F AE HaFE AIRE, A5 EFY(vehicle type), 717 Z7(weather conditions),
T2 ZZ(road conditions) 5& XF3s}t. AF HAAldeA, AFE dolHE, dF Eo A 1f AHEA
(unique identifiers)E A3l w3} (anonymize) Bk, T T2 o2, FA3E 23k mde] dglolg& /¥ AL
|2 159 a5 A ARgo] AEEHE A& WA (prevent)dt7] A B3 (merge) © T}

A1 AA|o oA, dlolEE Eg] A (trigger)l tHf‘& SHoEt HE(transmit) Et. o E : %‘l‘f« A A oo
A, BAGE = 9 Hyd UEYTY =S FAE7Ye Fulo)EF (curated) <A 9 /‘ﬂ stz
A HolHE Asor FHE7] H A 2 #E dHolH HEs S (trigger)dHrt. "ﬂ* E0], Aol
T (merge) & AlEsh=A] ofF-oF A (405)dA4 FdH G52 A5 {%_Zﬂi e A} vjadto g
FAge Ao AAHET. ZAxHE Jd53 #dE AA F A dolHE XEste= HolHE Edeld dolH
s o2 =

A7) el AEE L AFRRT. A5 Ao, EgjAE 5 F1E(sharp curves), =29 7]
Z(forks in the roads), x4 W3EH(lane merges), ¥ @A (sudden stops), H+= F7} Eo|d dolg7}l =&
o] Hil FF (gather)dt7] o8& F & TS HAS Ayl 2L 54 AU LE AHsted AH8E
Ak, e B9, EgA:= A& F3  EA(autonomous driving features)] HFx#E H|EA 3
H
n

(deactivation) T+ a4 (disengagement) S 7|22 o 4= Qr}. T T2 o2, &5 WHE T 7lEL9]
sle} Ze s ZE  SA(vehicle operating properties)2 EgAL 7|2E AT F Ay, o
AAldel A, &4 AAl(threshold) P HIAEE zHe= o5 A4 2 #H dlolgHe AHE F2(trigger)

A7tk dE B9, oW Ay, odFE EH-AHE(Boolean correct) HEiE EH-54 3 (Boolean
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[0049]

[0050]

[0051]

[0052]

[0053]

incorrect) A5 ZHA &S 5 om, il 59 F&= Fh(accuracy value)S AT RN Frhdn
dlolBli= 474 A 713kl AAA A H L vlelg o] AA AALL A A

o g
8 S g s olgel &
=]

d 3l
%, o]%3t A7 (distance traveled), £x¢ W P
= e dlolge] AMER &

k=l

sk Qlrh. AE Ao, A E AlA
&= <o X (higher speed),
Z%%3}+=(hard steering) &<, T

s
T

A] (sudden brakmg) %<, & 7} (sudden acceleration) 5+, HF3}A
4 (increase)3Hc}.

A (configurable). <& €9, MEH
|
7491 Xq-@’E(fldellty)e g =2 e o2 Adg AU oA ST

T 5% A AAMERE D onAe A AAE E=AIE Zdolt}, Al doA, & 59 omxE F Al
BAA Apo]l AL ol 5T AFoEHH A E o|u] vlo]H (image data)(500)E EFFgT. oH|A] Hlo|H
(500) & HA=H AFEEHE 2 2 MM 9= dolE (AR X (represent) T, oW A H O] H (500)
AA dolHolw FPrF ko] Ak Fhdetel 22 i AMERY AAd & Ak owA dlo]H (500)
S A AARS A(501 2 511D)E AT, A AAANGOT L 5112 A AAA (501 € 511)0] 3
A (horizon)ol F<t(approach)dtol]l we} e 8& 07 A4S o]Z0(curve). E=AIE oA, x4 ZA A (501 2
511)> 7FA A (visible)olth, zev} Fhuel AlA ] fJX|olA Holx= WFgFor FHE o|FHA FAE7]7}t
A 9 olg Xk, 2 AAAG01 E 511)9] Akl Z# R AA HE ofwl F7b g flo] o|HX] HlolHE
(500) .2 5B 2 AAAM(B01 2 511 #A7}s 3 (detectable) F-%(portion)S A3} approximate)3ht}.
A Aol A, A QA G0 B 511)8) A FE2 oJulA] Hlo]E (500)E = (segment ing) oo 2 A
A (detect)E 4= Att.

A), (B) B (C)He B e Aolg A B AAF] olgh Alzte] tf-ggict. ¥
1 o] E1 (500) 7} A | Alzkel| Al 2}=Fe] £~ &
<t gl Aot HeolE (M) AIZE o] %o Ajzte] dl-g-3gtr). wAPo}ﬂl HolE (0)+
B)o] $1x]¢] o EEOA =1k dolE (B)2] AlZE o]F9] A
, 5 1€ SHsta(HelE (A)ddA #Heo
& AAGT. AALDS dolE (4), (B) # (C) A
o]

¢

=
2

-

s

>,

P

s

o,

=)
m S

M AL AAA 2o S (correspond)dtar, o]k

= AAEY FH(EE FAFR vixE) 240 d$Et). 7—?* t o] &l
A dol8 (odometry data)9} S 371 o7} BA T, AAL

dole 7t gk, dF AAldelA, EFJAFIEZ(timestamp) &

~

, 2 BAAGB01 R 51D el tigk gt s EFA(MEA) T A4HEnt. dE & !
HA]% _‘_E/\ﬂ/\(process)% AREEte], AP A (501 F 51D 9] A= A5 AAEe] vE a4E
A AAAGB01 2 5119 thE FEE(different portion)S 21 (identify)goz» 2AHeAr, =
A, T(Dortlons)(i'_)(B 2 513)2 #HolE (M) Al R XA HaZ(take) ©]W A HolH (500)
oy (F3 Az 54 delHst &&)& ARgste] ek, (505 2 515)= dolE (B)9 Azt
ol FHazl o]mA] "ol (W=A) B HolE(F g 54 dHelH9 #&&)E AREste] A EET.
(507 2 517)2 dolE (O Azt H fAelA FHalxl olnA] dolE(n=A) R e dHolH(F3 71g
tlojEle} e )E A&ste] A¥EY. 248 AAES Bodo=, A AAAMGIL 2 5119 HE
9 HX]L AEE L O ERAE ot AdE BES Agdoza AAE ¢ v, A5 HA A
e A= 2de] 2 FES wel ZJ1E(point)E AEETE. BAE doA, 2 2 x}d ] 3749
vto] ii/\ﬂv’:(process)g A (explain)dl?] 18] Z4=EA (highlight) I ATH(AA AA A (501)0] 3k
(503), (505), 2 (507) Z12]ar xpd AAA (51D dig F-#(513), (515), Z (517)), &y F7}
2 g = (resolution) E/%E+= ¥ 22 A= (accuracy) Z A AAA 2 YAE A4 (determine)3}7]

A A AG AAA AAE = AUt

kgl Aol A, A R|NA 7HF 747 2Hd BAA (501 R 511)S FHASHE olnA| o] B oA
o] 9]A](locations of portions)E & AL Arww AALAL. o2 Bof, FE(503 2 513)9 ¢
olE ()9 olmA] Hloly(500) X #& HolH(Fd A 5743 dolEe #2)E AEstd & Ag=
2 AdEHEn, BEG05 2 515)9 Y= dolE (B)9 oA E #AH HolHE Algdle] & HI:
2 e, FE(507 2 517)9 Y= dolE (0O olux| dolg % ## dolEE A&ty F&
o Arg AEET. 845 AAES ol &FoE=N, AAG & AAE 2 FALG01 D 511) 9

W owE R

Hmoﬁﬂmﬁr&ém\l-{m

X dr dp o fo e 2 dr &

1

o Hm 4r 4o
Qo Hr Mz

oo g

1o lo

el
oﬁ
FOHD B2 Az

K
o2
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[0054]

[0055]

[0056]

[0057]

SSS0dl 10-2605807

1 4 g A AAAGOL D 5119 ages ERAE

= =z ]

A ==
#7122 AgE £ A B AAdeld, A48 ek EF(ground truth)i o]vlx] HlolE (50
b ge AAde AuE 8k Efx g gus o

A2E A AAXAE AF3H7] 9%
= % Yo]&¥ (human labeling)

=2 JWQDP Ed 1 dlolEf= olmA] dlo]E (500) % £ A E dHolH=HE A AAMde] 3

T 62 A AAMAY 3AY AAE dSete] A AAMEHEE FAAG o|n A oE EAg EdHo|tt. EAE
del A, = 69 WA= F z2d AAL Abeld] AS olEete AFFOERE AAE omA dolH (600)&
EE. oluA] HlolH (600)S FA3BH7] kel AMEE A E AA e A= dolE (AR TG, dF
AAldel A, dolE (e & 59 dolE (Ao dd fXlol di-ggtrt. oln=] Ho]H (600)> A4 do]H
(sensor data)e]il F8F<1 2= A shdlebel 22 ZhelE} AlA (camera sensor) ZH-E] WA E 4 Q). o]

w2 Ho]H (600)- 2kl A AMA601 2 611)9] F2s A, A AAL601 B 611)-2> 2k A (601
2 611)o] FHEA] HIF el wely oEZow IAME o]Er(curve). EAE oA, M AAA(601 L
611) 7HAlAeltt, 1euh Fhdlel AlAe] YA EEEH Holx= Mo R 3HE o]Fa A e "old
2 AR5 A AdGAG. A AAAGL D 611 2R WA ML A AAM60L L 611)9] o

59 33 AFelty. E @A MAlE Z2AAE /\}gg}oq 3 AXL THE #HA g BEdo gk
Ao A onx] Ho]E(600)E AH&ste] dSHEtt. U A, oFH 3xY AAS 3xY v/ Sst
2Z#}¢l (three-dimensional parameterized spline) J_E o2 399 w7l Sst 4o X ¥ (represent)d
o

ZAE ool A, 2 AAA601 2 611)2] FE-(portions)(621)> Hz "olxd & 2 AAA(601 2 61
el dF(part)olvt. = AAMG1 H 6119 FH(621)9] 339 AX(5F, “=(longitude), %=
(latitude), B A=(altitude))™ & HAA MAH Z2A2E AMEsY 2 AR AER ZAAH 3 3
A AAAG0L R 611 AS5E 33 AA x3HET. FHEE WAl A BEE ARk, 2d A A (601
2 611)9] 32k AAS Zd AAA601 2 611)9] Fi(621)] AAelA 9] Hlo]E (location data)E 7"
(require)st®] Fo WA o] =] HolH (600)F AM&3t] o5E & Uk, =AE doA, o= deolH (600) =
dolE (A)°] A Z Aol A FHA Er}.

AF ArdelA, & 69 dolE (A = 59 HeolEs (Ao thgstar x4 AAH601 H 611)¢] S5 334

AL FHE WAl g 2l g JHomA ofnA] HelH(600) T A&t AAET. & 59 #Hol&
A), B), H (O AANA He(take) LAES E3ste AAIE A doly 2 onx& ALt 474
d ages EFAE ARESte] wAl g Ras FEdo RN, Al AAM601 H 611)°] 3 A,
(6203 e W o e A AAAY FE(portion)®E FS AR AER dFHtt. ojuA| dolE
(600)¢F %= 59 o]m=] HolE](500)7F Aol b, #AA (trajectories)®] 452 Edold dloj o] X
e olu]A] ©lo]B (600)S L7384 (require) Bt T2 Edeld dlolHe ¥d& &, A AAHNL
A 2ol Hal=(counter) AUl L (scenario)ol A= d5E 4= Qlv). thekst Arjoo A, A AAA (601 2
611)9] dS¥ 3kl #AAS DA (detect)d 2 AAA el A 2] YXE FA (maintain)sl7] 98l 2/5®
E S 2 AARY AA" RS wel xsFo] A& A o ® Fd(navigate)d ) Ye) AM&EHTH 2 AA
A& 3x9o g d=stozx, 3 (navigation)® A5 (performance), SHAAl(safely) @ A& (accuracy)ol
\:HE

Ho

Aadh AAd7) olels WRsH str] A HHom I dAsH AR EdAw, de Asd GAdel
o) A=A vk 2 2Ee Fdsy] HAF v tiebH ) el vk 2 WAl AfAlE AAel=
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