.
ZIHES! 10-2023-0162149  [=]
(19) gt A=E33 (KR) (11) F/AHM3E  10-2023-0162149
(12) F7/WE3FE(A) (43) FALA 20239119289
(561) FAES &7 (Int. Cl.) (71) &9
GO5D 1/02 (2020.01) GO6F 18/28 (2023.01) H&e, A3,
GO6N 3/08 (2023.01) GO6V 20/56 (2022.01) )= "AbA 78725 @4 HEE 2E ]
GI6Y 20/10 (2020.01) (72) A
(52) CPCS3 A 29w, ofad Frlz
G05D 1/0221 (2013.01) e 7u]:q:_q0]_ 94304 B2 e r)e] 38 2o
GO6F 18/28 (2023.01) 3500 HZe}, Ul
(21) =95 10-2023-7039946 ( -3}) Hhox . =
=99} (=+4]) 20201401928 T
(22) =Hd ] = 711?4;140} 94304 T 4E tlo] I8 2=
A TERE 3500 El&e, o=, 1
(62) 9= E3  10-2021-7026370 (Sudo] A=)
AELLAH(=AD) 2020'301428Y (74) gl
AAE T 2023901911 =339 23
(85) MY9TAEYA 20231311820
(86) %xﬂ%%*ﬂi PCT/US2020/015371
(87) =AIF/NHE WO 2020/159960
A EALA 2020608206
(30) o/q:quL
16/265,729 2019¥102€019 W= (US)
AA AT 0 F 1 &
(54) Brgol WA AAYG 24523 WA #YL 3 agles ERA YN
(57) 2 ¢F
AALD 245 IFS EddE A4 dolErE SAdEn. Edeld HolH HAEE AAYE 24E% IF W Hox
shibel Meld AAYG Qo ggets aues EFAE AAsE A4S ¥3ste] AAHT. Sste a8k =
EFaE AAE 245 OF Wl B AAY 2AES VxR . ZEANE Efold HolHE Al&dlo]
WAl ey mee Fdshed A,
o F & - %2
2011 eapoly dolef 24
'
203 o ap 2 2
{
2057 EHE o
2d 28 Hijx|
207 -

HA gofe #4

209+

211~

A2 Hof




ZIHSd 10-2023-0162149

ZY, ZA=
= A FUof 94107 MEZFA| A5 npg] TAF ~
EFE 1200

(52) CPCESEF
GO6N 3/08 (2023.01)
GO6V 20/588 (2022.01)
G16Y 20/10 (2020.01)
(72) gz}
#HQl, ZFP2EH
n= A E o} 94304 ZE UE t]o] 78 2=
3500 €&, 9=, U
Ft23g, d=H=
n)=t AE]E o} 94304 TR LE tlo] Y R
3500 €&, 9=, U




[0001]

[0002]

[0003]

ZIHSd 10-2023-0162149

5 A 4
F7H9)

ATE1

HAl Hds A% ages EFA A el glojA,

72 W ZA7ke] AzEEel A AAel ela) AAE, Byel olnlA HolHE i AAD ol 1FL Takshs,
WA HelE g st olakel Aol o8] FalsE WA

7] ARE ReE EFs W REPE ovA dolHE E¥she Edold HolH AEE Agstel, 3]
BHE o)A ol de] szstel 471 AAD olvA aFo) thF 47 AekeE ETAE s

A7) ageE ERas AR WA,
A7) Je] olwA] wlelEel tiEl 7] aute= EFAE FAer] 98 E olvlA] dolHdA Aol o5
" AR B Al A Azte] BEes Adshs W 3

] A

')
M

7l of

92, 20199 249 1ol S B Aol "AAE fASERH Al YYs A% afesE EFA
7§73 (GENERATING GROUND TRUTH FOR MACHINE LEARNING FROM TIME SERIES ELEMENTS)"Ql wl=t53Z&<l Al
16/265,729% 5 AT, oAl AHEdon, F7] v=5sEd A, dAHor L E9
22A 23gEH.

B

g7 e

A& F3 (autonomous driving)d S o] Z Ao A (application)oll AEHH+= g A]2=®l(deep learning
system) ™Al 2 R @ (machine learning model)S &Aoo Za sdgEic), dubdozm o )y A|~E
s 2ds FHsed AMEEE Edold ME(training set)d FH| o Hojx= REHoZ AgtEL),
ozl AL, AFE B AXA(resource)’} EdPo]d HlolE (training data)E F%(collecting), FFdol¥
(curating) 2 4] A (annotating)st=Hdl FAH(invest)HTt. AEH o= Efold dolE ME(training
data set)E F#olE(curate)st?] fste], ZAA% Edold HolEHE AE(reviewing)dtil dlo]E]e} B 7]
ol HAsA #HolEH (labeling) Fo2H, B w=#HEo] 5oz FaygHct. HE3 #olE(label)o] U=
Efold MEE Tt 875 e =898 A9t FF AFE vk gFe], #il gy 2dS A3
A3 Zag deolHE 3t FEsA dHolEs AAFdh Aol FF oEE & Ark. wEkA, FEe HolE
H 5 2te Edlo)d dlolHE AAstr] 9l T2 A 2~ (process)E MAE Hart EASY.

o

F

wgo] g

=2 A9 WAl 21d (machine learning) ZA3E AAs7] 91s WAl #d Edeld 7]&(machine learning
training technique)©] 70Al(disclose)®tt. x}&F2] 317 (environment of vehicle) % 2 ZHs w74
(vehicle operating parameter)Z A (capture)sl”] 918l zt&e] AlA (sensor)ell 23] AAE HolHE A&
3k, Edlold dlolE M E(training data set)7} A (create)dt). & 50, Ao F-2E AA= AgFo]

_3_
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FFd =2 2 FH 3P ojmx| dolEet Z dHolHE AL, AlA dolHe A A AAA
(vehicle lane line), x}&F =X (vehicle lane), W& 2= % (other vehicle traffic), ZofE(obstacles),

E A ®AF(traffic control signs) &< AT 4 Ath. T3 A ZH (odometry) ¥ T H]=gk Al

e 2 FX(vehicle speed), Z&(steering), & (orientation), WF(direction) W7, X (location)

W7, Ax(elevation) W74, HE(speed) ¥4 T3 22 A%F &5 w/HFTE AAgr. HARE dolg AE

= Edgold dolH AEE AAsH7] fd Edeld MW (training server)ol AFFCr. Ed o]y dlojE AE

€ 1E=2 Age WAl gd A3 S g 12l Hd BRES Ay ] ARSEnh. AR AAldelA, Y

g deolHe] AAEe Edold dolEE A7 AMEdT. & Eo, 1#EE EFA(ground trut

e AAYE 84% IF(group of time series elements)ol] 71%3te] ZAAH 2Fo oY Q49 A4
[e)

(associate)@tl. ddlz2, 30x9 2 UA 71ZH(time period) H<¢ke] Uwe] olm x|, A&o] o] (trave
D3ske 9 717kl Ax A 2=F 2b4 A A A (vehicle lane line)o] Al 425 AAs=d ALEHT. 25 2
A AARE 4 71 B9t PE BEE AR A oW AE AREste] AR "N, Al FAAY e i
(different portions)(HE= £1X)2 AAIEL] th& oln|x] HolEofA A 4
wel pAE o)l d uf, A AAMY vE Fitel
AlM el 7t % (occluded) F-&2, & 5o Aol
g

i)
rt
fin}
o
dot
rt
=
o
o,
N
-
i)

A
Aated A" g vk, AP (distance)ol A= A o|mA] dlo]H (image data)= AR}

A 2k AAAL] oluA| dlelElRT; | AAEtE. AgFe] AAE wet o] s E wf o|nx] dlo]E ] AIAYE
Ao zA, sd e BE Fio g &S ojnX| dlolgle} siFd F3 Al 53 ulolH
data)7} =3 (collect)E T},

o
)
25
1o,

flo ol

LS
> w [N}
e o rfr
2k X
B o
il
lo
>
X
e
o
>
ofo
ol
ol
2
m
)
o,
ol
fin)
o,
o
Ll
o,
o,
[«0
ol
N
RS
o
[d
fil
>,
[~
lo
i
>
2
Ll
H
>
=
o
il
Y
o,
v}

ki
ol
i
o o

AMZHE A E olm A o] d & YEhlle= =welt).

6 Al 339 WA o Sshe] A AAZRH AAH WA U 6T b Ewold,

H

gy e Al et AL Y&

B ogmeo waaso AdE w2 (memory)ol 98t AR F/mE AFEE WEHo](instructions) S A3
(execute)dt=% A (configure)®d Z2AA9 T ZZAAM(processor), X ZA|>(process), &
(apparatus), AlZ=®l(system), =429 FA(composition of matter), Z/EX ZAFH HAZ7ls A WA
(computer readable storage medium)ol] T3 (embodied) HAFE TR AES FIstE thgst whyo=w
TFEE k. B g Ao A, olgdt e, e B dgo] FHek £ gl doo tE e, VeER AA
2 Qlth, gubd o A 1
o. 54 ] , A
oA Azt APE FHIJEST AAZE FAE gt LA B AYS FIESF A
T2 F . 2 = 3

(circuits), ¥/HEE HAFH Z2aF WHojel 22 dHoJHE HYJIEF F4H A2 Fof(processing core)
A A (refer)dtc}.

A
=
T
=

Ll

el st o e Aalefol tigh g dro]l & gl delE oAk - = 3 ofeel Alw
drp. 2 22 olH g Aot Byste] AR EAnt, w2 ol AAjdo] AFdHA v B2
of Wee HEslel st AgH L 2 dye FES okl 74 % SUhES 2P B U ekd
& olsE Alwstr] fs vl 54 AFARel Aol ZlAE] Aok, ol# @ AlFALRE dr)e HHom
AsHH 2 L2 ol 54 AFAREe] Ay e AR glol FrHelel wel AxE F ook, S



[0007]

[0008]

[0009]

SIHS31 10-2023-0162149

7Isk7] 98, 2 2 dEE Ve okl 4l Ve ARs B wro] Bdash RIS He Lol
== AJAls] ArgskA] ottt

1% AZE w4l 219 (machine learning) AH}E AAE3sH7] 913 WAl 2d Edold 7]<(machine learning
training technique)©] 7§Al(disclose)¥ . A&Fe] 274 (environment of vehicle) 2 A= 2z viZl¥ig
(vehicle operating parameter)& Z8*| (capture)st”] 913l 2F=Fe] AlA (sensor)el 93] A E dHolEE A&
3k, Edlold dlo]E M E(training data set)7} A (create)dt). & €0, Ao F-2E AA= Aol
TP =2 H FH ALY onA| dHeolHe & HolHE HATT. AlA dolHE AF 2k AAA
(vehicle lane line), 2} x}A (vehicle lane), B X% % (other vehicle traffic), olE(obstacles),
W% A EAF(traffic control signs) &= AL & Ak, T8 A2l 54 (odometry) ¥ T2 H]23H Al
2% 4% (vehicle speed), Z%(steering), "W (orientation), W& (direction) ¥7, ¥ X (location)
, A% (elevation) W7, &E(speed) W74 T3 &2 A A5 w7/l AAso. A dolg AE
Egold dol AEE AAs7] f8 Edeld MW (training server)ol AFF . Ed o]y dlojg AE
ax2 gt wal Ay A3 ALS e WAl Bd 2SS T A8l ARSETE. AR Aol A,

o [
oX rlr

A€ deolHe AAEe Ezold dolEE A7 AMEdT. & Eo, 1#E EFA(ground trut
hE AAE 8A2E IF(group of time series elements)ol] 7]%&te] AR 2EF @Y 249 Az

(associate)®Th. U=, 30x9 2 44 717F 54 A9 om A=, ztgo] o] (travel)st= U4 713k
of AXA % 2k A A (vehicle lane line)® AAl A=E AAst=d AHEET. 2F 20 BALALS 973
7I12F Bk g AEE A A omXE AMEsle] AR AT, XA AAAY thE FE(different portions)
(5 922 AAIEe] b2 onx] dolgeoA e 4 uh. zgo] A AALNE wE S o5
o, 2 AAEe] vE FiEel digh © gk diojErE AR, AR oA, A AAM R
(occluded) H-#&, o S0 AFo] FAX I Ei Ao F4E wel o)5d u =edut, AALe 7}
oA ZEE A AAAY] 7Y AES FE2 olu|X] dolEe WA LFol s xd AALS AEsteT
AHEE ¢ ATk, g (distance)oll e A AAIAY ou]A] Hlo]H (image data)w YWrAo® Ap=F <A A
A AAS ol A H]O]Eiy_t} g Alstth. Apgke] Ak S wet ol Wl o]uA| ol AADS AT
2i1 g 2o BE FEe o Age ow A dolye} dd F g 54 vlolH (odometry data)”t

1

AR A oA, 2 AANG 2e EA- 329 FH(three-dimensional representation)e, IzLE= E
F22(ground truth)oll W-g3l= AlAIE 845 IFCo2ZHH AAdEAY. 231 b o Iges EFAE, HAA
= A =z e AAY 2A-E(time series elements)?] H-EF 3 (subse

oA Heoly ZFe @ o]
t)7 A& (associate) {Th. dE Eof, oJn|A
2pd A B aekeE EFAeE A¥k(asso
HAR, dEd A ZHdy ages E ]
A& ARgste] Ak xpde]l 3akd B¥EE 9

M
b

o] AMA o|nA|(first image)T 33 F7rlA XHH
late){vh. ke = EF 7L ojw|R] 1Fel| V)%t A
Jo]d dolHE A= AFEET. dE o], ©
a7 $s Edold  dolErt AAdET. 4

oA, AAIE 84&F O &k 84EY OF v 999 84FE s EFAS AdE
3 HolHE s A8 AR o], Egeld dHeoly A4E& S8 AA vt A=
= ]"Jﬂi, AAE 845 259 T 84 BE A

L
fr
{m
o

E

cheFsk AAjoo A, A EFas A AAA(lane line), ©]% = (neighboring
vehicle)& E¥ale 2ol gt A= o5, =419 Zeo] A (depth distances of objects), & FA EA
W(traffic control sign) &3 & t& E5Ad A&d &+ . d& , 1 Aol ol Ak A
oAl G AFe BEE A537] s AREET. o]u] A9 Al ]"31} A ApFell ofsf FH &l (take) T AA
AEE ARSI, Ao AR2E d5sh7] A3 2w 9 onAe H KW AAl AEE Efe]d dHelH=
AFEE g otk o] ARE A ARFo] A& 38 2k (autonomous vehicle)d] ZAZol| 719]E Z(cut into)<!
A ARE dSsted AHRE 5 AT dE B, AR G52 dF Aol AE FIH AF Skl FR
(merge)d A<l ] FE g5 Atk A& FA AFS FE UsAES HaFst7] 98 Aol (control)E
T Ut dE , AHE T3 A F=(collision) & 7|9 S2& FoliL, FE& Y9 AFe] &
%= (speed) ”‘/EEE X (steering)S X24Gstal, A& T3 2] QA A=F(adjacent vehicle) R/HvE H5
ZF(occupants) ol Al H s *]XL(1n1tlate)0}1 D/EE A4S H% (change)dte 5 & 5 ok, gds &
Aldlel A, g e d5S Efste A2 55 At FEe v9S A& 73 AFY tHd8 s
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3] 714 (improve) Al 71T},
AR AAjeol A, FHE WAl #d Zd(machine learning model)> XM AAXE Esle A& TIPS 9
st ool 54 dqFs19le AMEE 4 Ao dE 5o, ARA

Sl ]

(segmenting)oll &3t o]m|A] o]l 22t 2 AANS A (identify)dtE W], 8459 AAIEH Al
Kol
7

lo
w
Y
o
=1
)
o o

Ao dgst= T A F JolEl 2 Ab&3te] 3xY F&o] AA (generate %
(elevation)®] WstE Xgst=d, ole, ad ZAAM A Aeda ald A 3A 2 AEd 53
2o AR E ddts] FAAAZIT, AF A, A FAELS s o] AZE(s

] 78 4=} (parameterized) ® Z @S FEIE A&l & (represent)dATt. 2 AAHAES

At} (piecewise polynomial)e] AMES 339 EAE Hrishe=dul Had WA 242~ (computational
resource)E s8] Fri(reduce)AlZth. o]t A4t i~ have Y LS A A (sacrifice)sdt
A o Az Hxeot F&A9 M thg(correspond) k. TR AAdo A, 53] A AAML] IA

&

g
w

)
dg

|

et

2
FdE = UG, dE 50, A G2 AlAM vlolH (sensor data)E AFE-8ho]
Ad a5l gl AEd wie FEg A FAINe] A (section) S AREER] A

AF- AAdel A, AA dHolE7t FAlEn. AA dolE= oluX (Mt /e 29 o] X (still image)$}
Z&), #olt(radar), 2UYl2(audio), olti(lidar), A (inertia), 3 7Ag =% (odometry), $IX
(location), H/H& o2 Fejo] 4AlA HolHE X 5 Utt. AA dHeolHe AAE 245 158 283
ot oE B, AAE 84AF 15 9A 7IbEt A A4 FHuEREE BAE oA IS X
T Ak, A7 AAdoM, Edoeld dHolEAME(training dataset)= AAE 245 IF U H5o AAY o
A5l 7|Zete] AAE 845 IF Ul Aok shvte] MEd AAE 24 ggete 1= EFA(ground
truth)& A4ste AS xdste] dAHEAT. odF 59, 18s EFAE I59 o/d ¥H/Ee 35 A4
[AEE ¥¥elE AAE 84E IFY 4 849 7P #EAe] 2 FiE XASHY (examine) ZAAFTH
AF A2l (scenario)ol A, oA H/Ex T4 AAY QA4hET], HFole I FHoIA AL AIAE
o] YZ 245 (later elements)o|Wt YE = =

)
oft
)
rx
ol
)
[m e

series elements)o] {l+= Ho|g = ¥g3ict. 24 %

LEREE = AR 2R d
of Wi# d5E AR, Ee vE fARR A5d At AAE 24E 259 8hs A A E
EFsl dusolit, e e4sh kR E Efas Edold Uo[HAES] diolth. AR A,
TRAME Edeld HelHAES ARgstel Ml #d RdS Fdshy] g8 AHgEn. dE 5o, Edeld

BN
ol

k)
delH AN EE Ao A& F3(self-driving) Ev =ZA} (driver-assisted operation)ell AM&%+&
5% (features)S FE(infer)st7] $I3 M2l 89 RS Fdste d AHe8dt. 49 #al g 2 A}
&3], AW (neural network)S A& A, F7bs FZH(drivable space), EA (] EX}
(pedestrians), A Z=(stationary vehicles), ©]% A (moving vehicles) &), 7]7(el: ¥]. -4t 97|
wE A EA(H: AEs(traffic lights), ns XA (traffic signs), A8 ¥EAA(street signs)

),
), 1E - (traffic pattern) 54 22 A& TP dHE 54 (features) S FEL F Q).

of

=

AF Ao A, Alxgle Z2AA D A A H (coupled) WEBE EeTE. ZRAAE AT
Hztel] ojste] A E o|m A 7123 olnA] dHlolHE F4l(receive)st7| N T4 (configure)®Tt. d&
o}, 2o F-&E Jhdg} AM s 2% 27 (vehicle's environment)2] ©]W | (image)E WA 3Th. Jhd el
W Fhd 2k (forward facing camera), 71% ZhlEH(pillar camera), it T2 Fd3 9x49 7Y & o,
Fhdlgol A MAE o]n A HolEE 2T GPU i Al ZEAMY} e TRZAAE ALEE9] 28 (process)®
L AR AA oA, onA] dHlolH & A b9 32k # 4 (three-dimensional trajectory)= o53l7] ¢
T3 HE WAl #jYd 29 (trained machine learning model)oll thdl JHo] 7%= AlEHT. dF &
olu|A "HolH & A S oS (predict)dtEs: FHHE A Do) st dgoz AFgEHT. #HA B B
2] that 32k #AAS FEF. o|uAE 231 (two-dimensional) ©]® A ¢] X} (lane)d} H]
E (non-lane segment)® ¥3(segmenting)shi= thAl, 3xkd Hdo] FEHTE, AF AAdoA, 3
o ~Zgel(spline), FEHES M (parametric curve), % 3xdoz FAS AW & Jde= o
o AE AAdel A, 2 2} 3k #HA L AFES AFom Ao W AT (provide) HEE. AE
A WAL 2bd BALE Agsta Dt FAbeE 3s A4t ARgET.

(R

>

£
ot

RS

=12 A 7S A% d 9 Al2F(deep learning system)] AAE EAlhE EFEIY. | 2 Al

_6_
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2Hl2 2§ T3 (autonomous driving)S ¢ HAl 8d Bd FHS H3 dolg =3 L A ofygt X
2ol & Fd(self-driving) Z/E+ +HA HZE s (driver-assisted operation)S 3 &7 AL&E
AE T FAHLAE 2. s AN, dd A28 X A X (install) k. 2] o]
HE A5 B & A 29 A& =3 534S $dsta MAdst=d AFHEE 5 ).

TAE oeld, © oY A2E(100)e  AlM(sensors)(101), olu]x]  HAe] ZZAAM(image pre-
processor)(103), ¥ #d UIEYF(deep learning network)(105), <1-& A|F(artificial intelligence(Al))
Z2AMA(107), ==F Aol  EE(vehicle control module)(109), 2 UYEHA <SlEH o] (network
interface)(111)S X3l | &9 UIEH A (deep learning network)e|th. TheFst HA|doA], Foldt T4
2450l B4 7153k (communicatively) AAZHETH, o , AA (10D ] AA dlolE = omx] AA g
ZAA(103)o] 7 (feed)”TE. om]x] M2 ii*ﬂ/ﬂ(lOS)J Agl"® AlA dolE = Al ZZAA(107) 0l A
THE 9 29 UEYA105)0] FFE. Al Z2AA(107) 4 F5EE 9 29 UEYA(105)9] %%‘3 X
ZF Aol ZE(109)0] TFE . vt AA oA, AR Alo] RE(109) 2] AdE I, Ao £k A

ﬁ~—Hlﬂ

T, R/Ee 2% s 22 AFe Z—:* % Aojghet. theFgt AArjdol A, A doly H/E= ”1/‘] A A
= UEYZ dEH)A(1IDE B3 H‘iﬂ(remote server) 2 A% (send)E 4 Uth. A& , AlA o)
Bl Al (performance), ‘i?}?}(comfort) T ko] b (safety)S MA3H] ¢35 _E.Eﬂ o]gd dHelH=

FHE F A=F HEY=A ?_]Eiiﬂo]i(lll)ve— =& 974 MuE AEGransmit)d ¢ Aok, ot
AAldel A, MEA JAHlo]=(11D) = o8 o)f FolX%E 924 AW F4letil(communicate), A&
A, "92E wAX](text message)S FAl(send) L/EE FA(receive)dtar, xpeke] AFo] 71%3 A4 do]
HE A (transmit)3l7] Y& AbgdT, A3 AAdolM, § 2 A28(100)S FH3A F71E = o F
2 78 (components)E EEFE ¢ T, dE Fol, dF AHAdA, o] HAAF ZEAA(103)= A
A e Lot vgE dqEA, dF AAldddA, FA4e %“ 2.4 (post—processing component) (M| Z=A)E &
o] 2t Alo] EE(109)e Al3H7] Mol | 23 UEXZ(105)9] E=€ol digk $H & Fast=d AH-&drt.
A5 ArjdelA, AA(101)= skt o] AME Edeth. bded 2 ]"ﬂoﬂ’ﬂ AA(101) = =F5Fe] Aol gt
AN A 2peFol] F2(affix)d -’F NI/ YA 3kt o)) Aolgh WaFo 2 widk(orient)E F AUt dE &
o, AA(101)E AW (front), SW(side), FW(rear), W/EE A% (roof) 5ol AW (forward-facing), W
(rear-facing), 5% (side-facing) &9 W&oz Fad 5 vk, dF AAldeA, AA(101)= ko] tholut
ul Hlx] FhwlEk(high dynamic range camera)®t > o]H]A| AlX(image sensor)¥ T ATk, Yy

Aol A, AA(101)E ¥IAZHE MM (non-visual sensors)E E3at}. AR AA oA, AA(101)E, &
AE TAME, deold(radar), U2 (audio), e]H(LiDAR), ¥4 (inertia), 53 A 4 (odometry), <
A (location), H/wx %23} AlA(ultrasonic sensors) E|oJEHE FE3Fstt, AR 2AAdeA, AA(101)=

21 Aol EE(109)3 A X}F/hoﬂ 2 (mount) H| A &=, o & £, AlA(101)+= ©]% = (neighboring
vehicle)o A2 2/Ex= B2 Fe 4 F2E 4 9o, AlA dloleE A3 Y] f18t] § & A|2=H

o dx7 ¥3=E = Qud. dF AAdeA, AAM(101)= Aol o] F(travel)dal & =W (road surface)<
A Bk shtol e 7}“113}3 xgstth. dE B9, s o)ike] AW (front-facing) HR/EE 71%E ZhdlE
(pillar camera)t™ o] o]F3slal A& A 24 #AI(lane markings)E A et o2 24, M=
ztggo] ol gale A o2 FS) (cut 1nt0)a Lale Algs XEstE ol S AT FU A e A
ZF AAY A¥E HHLE 23 = /s A5 Aol ARE PA T, AA (10D = =
g oolnx g/EE H|Ye BFE é‘ﬂd F Jx AME X8 5= ddh. dlolEl= A AJZF 717H(period of
time) &<k HHE dolg o A ~(sequence) et Zol A& AT 717 < AAME F Uk, oAE 5ol A4
FEAQ olmAE 152 EE oE FdE3 77 = & T ATk, dF
AAldol A, AA(101)+= AF Hx H/%

oot
olI
ol
r 1r
09:,
Y
ik
)
ol
o
Y

et d A 574 delg A A=
g2 W= AAsy] A3 2 A A]2El(global

& FYI

= N

A4 AAldell A, ofux] FdAE] Z2AA(103)= A (101) 2] AlAM dlelEE A2 (pre-process)dh= H AHE-
doh. dE 5o, olvx dAe ZRAX(103)= ‘i‘i dlol8e 5 dAelstar, AA dolgE skt ool 4
f4w Fe(split)etar, Z/%Ee st ool #4845 FA4 2 (post-process)st= H AHEE 4 vk, AF

SE
AR oA, oluA A7 ZEAA(103)E ZEH«_',JHE]% Z] (graphics processing unit(GPU)), Z=%=2]4=
(central processing unit(CPU)), ©]U]#] A& X2 A4 (image signal processor), =¥ AE3}¥ ojm|x] I =g

A A (specialized image processor)o]th. ThYFgh HA|doA] o] 2] A ZZAM|A(103)+= 3Fe] tholypd] 2
1A ®lo]E (high dynamic range data)& A 2]sl7] ¢3¢+ -l X Z A A (tone-mapper processor)®]th. &
AR el A], o]ulx] A7 ZRAA(103)+= AF A5 (A Z2AA(107)9] 472 FHHT. oF E°1,

o
E—lﬂi_

]
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[0017]

[0018]

[0019]

[0020]

SIHS31 10-2023-0162149

A A Z2AA103)E Al Z2AA Q079 FAAY & Aok, IF AAdedA, owA] dAE] ZEAA
(103)+= ©|vAE A7sh(normalize)dtAL olm A& W& (transform)st7] 3] AHEE 4 A}, dE &9, o
oF #@Z(fisheye lens)Z HAE olnx= HEH(warp) 4 UL, olmA HAxg Z2AA103)= HEH
(warping)& #171(remove)3tAY 78 (modify) st Wl AMEE 4 Uth. AF AA|AolA, xo]=(noise), 2=
(distortion), B/E¥ S8 (blurriness)v A2 DAE T3l AAFHAY i (reduce) ATh. s A4
oA, olm A= WAl Bd A4 diE skl fEl A (adjust) HAY Arsk Hrk. dE Eo1, olHA ¢
slo]E WA X(yhite balance)yE, T2 AE FoA%E, dF(daylight), 33 (sunny), E¥(cloudy), FHE
(dusk), ¥Z=(sunrise), ¥E(sunset), oK+ ZZ(night conditions)d & Alolzt 29 AF 2HS uds
o] ZA (adjust) T},

AR AAde e, o #d WEYA(105)= 2 wkA(lane markers), XM (lane), F37}s FZH(drivable
space), FolE(obstacles), E/Ex FHAA A HZ(potential vehicle paths) 5 ZA3 7] 93 F3
A4S EAsE A4S X8 A Aol wyASsE AARsted AFRHEE | 84d UEYIoL. dE B9,

H oYY UEYZ(105)= AA delgel 22 o s T (train)¥ i 2 Eo] A= Ao EE(109)0
AeHeE AYEA A (convolutional neural network(CNN))I} 72 9F AZ%Wd 4 v}, ddz2, &
2 Hojx A miA9] A BEE XTI F k. UE G224, FH A AR FF(merge) T 7t
S0l Ade Hox FAAAHA A (potential vehicle)S XS F= v, dF A4, | 29 UEHA
(105)= AHol=

2 .
AA HolEHE YdygomA FAlgt. F7F g A% £ 84S dWste 4H oy
R/ AFe] AE 543 22 A AFF(specifications)o] X3 4 Stk 4™ dolH=
H](raining), &S ZZ(wet roads), T(snowing), FZH(muddy), LU= G (high density traffic), IL&HE
Z(highway), ZAl(urban), & &(school zone) 3 22 A% FRo 4SS MHstE W e} L(scene
tags)E XFT F vt A5 HAAdelA, | Hd UEYA(105)9 &2 AF 25 2ol 33 #HA o]
ok AR AAdA, |J Hd MEYA(105)Y FH& Yt Az

.
A(105)= A 2e] AHOE ART b5l Y ol% AFE 43

Al
(scene data) H/4%
(e}

o]

A7 Ao A, dF AT AD ZEAA07)+ F 29 HEHZ05)E 75 (run)dtr] A3 st=do] ==
AlA (hardware processor)olth. @i AAjdo) A, Al Z2AX(107)= AA deolge dis) HHFH AAT
(NN & Abg3te] 28 Fasly] 9% dishd Al Z2AMet. AT Z2A4(107)% Al dlolg e nE 9
2 (bit depth) & 13l AAsE + Uk, 7 AA A, Al ZZAA(107)+=, T2 AE TAAE, AEFA
(convolution), W& (dot-product), ®E(vector), E/F+x 3H d4k(matrix operations)S EgH3l= A7
AAt(operations)Z 22 o 29 Aik(operations)S $138] HAstArh, dF HAAJdoA, Al Z2ZAA(107)=
ZPFAZYGA (PO S AFEste] AT, Thggh AArjdolx, Al ZE2AA(107)= HEele] AdETt. v
=, A8 Al AL ZEAAZE FAE 98 AA dlolgel tigte] | 2'd 4] (deep learning analysis)= 3}
I &S Fo| AFEE7] 93 wal #d Z 3 (machine learning result)E AARSES st WHolE Al T2
AAe AFsteE: FAET. AR AN, Al ZEAAE HolHE Efolyd HolE & o]& rl5a e
7] 913 FH 2 AlA dlolHE A st AREE T

¢

o

AR HA oA, 2 Ao] EE(109)2 T A (AD) Z2AA(107)2] &3S A2 (process)dtL 2} Ao
o2 W3 (translate)ste d o] &(utilize)drh., dF Aol ], 2=F Alo] RE(109)S A& FHS ¢
gt A Alojo]  ol&HTE. AR AAdAA, AF Alo] EE(109)> A HE(speed), THEE
(acceleration), % (steering), A& (braking) 5= FH(adjust)@ F UTt. dE E9], AR Ao A,
zbegE Aol HE(109)2 A oA ke $1XE X (maintain)stal, S T2 202 X 3l(merge),
2o S5 9 AFES FA = AS 28 e 2 XM G (positioning) & S Aot AHEETH

AR AAlde A, ZAF Ao] BE(109)S B o]a F(brake light), %3 A A5 (turns signal), F=a}o]
(headlight) &3 22 A% W& Aot AHEHT. 45 AAddA, 2 Ao] EE(109)2 A=F A}
Al 2=®l(sound system), 26 Zil(audio alert) AAY, vlo] A (microphone) &3}, A4 (horn) &3}
e A% 2ue AH(audio condition)E Alojshs d AbgdT. AR AAdo A, & Aol ZE(109)
2 D/ SAA AR FE e rd BAX F29 2 - oWlE(driving event)E &
ZAal N 2" (warning system)S E38alE Ay A]A®(notification system)S Aojdh=d] AL&HTH, AR
ool A, AF=F Aol EE(109)2 2] AA (1017 22 AAME 245t AHgdEn. dE B, 2% A
5(109)2 "Wek(orientation) ¢4, &9 4 =(resolution) Z/EE= &4 H3 (format type) WA, 7
S (capture rate) S7F & #4, AAH"E 54 B =24, ] 2H (focus) 274, AA A3} 9/

oft Mo [m

R

20 o Ho &
>
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[0021]

[0022]

[0023]

T HEgst 3 22 sk o] e MM e wiEeE WASEd AMEE 7 vk, AR AAJdeA, A
Aol ®E(109)2 ¥ Fuk W9 (frequency range) T4, 574 (feature) B/HE+= |

(edge detection parameter) %7, g (channel) % H]E w12 (bit depth) %4

2A14(103) 9] wiEsE WA= AFEE ¢ ATk, e AAdlelA, A A
T8 (self-driving) Z/%E+ 1A B Ao (driver-assisted control)E &3}
oA, A= Alo] BE(109)S HEF e} At ZZAAME AHEste] FdEdET. 47 /é/\]‘jﬂoﬂfﬂ, 245 Alo] &
E(109)2 54 8=8 ¥ 3 Z(application-specific integrated circuit)(ASIC), A7l =z &%
(programmable logic device)(PLD), T v A3t A st=doj g AMg3ste] FHHT).

rlr 9 °lﬂ

>

1Al A, MEL A Al 2=(11D)E &4 dolE (voice data)E X8 dlolHE HEF H/EE F
71918 B4l g FH o] 2~ (communication interface)©]th. BhFst AAJo oA, WESL A Qe H o] 2=(111)+=,
P 24 &3k (voice calDE & + J=F 37] s, +2F WA A (text message)E F4l(send) 2/5%E
'}F"\l(recelve)opl flated, AA dHelHE A& (transmit)dt7] Aste], Fdlo]E(update)® Al 2d 2L
X&sle § #d UEYZ uigt Aulo]E(update) A7 918+, 717 2% (weather condition) 2 o
R (forecast)E X 3%sli= ¥4 ZZ(environmental condition), & A8 (traffic condition) & A
(retrieve)st7] $1sle], 924 AW AE#H o]/ (interfacing)dl7] $13 AE# (cellular) Ei F4 QlE o]
2 (wireless interface)E& X3}, o & E9f, H]E"Ji SlE H o] 2~ (111)= AA(101), o]n X Axg] Z & A
A(103), | #9d UELA(105), Al Z2ZAMA(107), R/%Ee 2HF Alo] EE(109)0] gk "Eo] g/mE A%
el tigh Qo EE Falsted AMRE 91‘3}. H o2l UEZ(105)9] w4l 29 2d HESLZA <l
Hilo]~ (11D & AME3te] gdlo]Ed 4 Qth. T d=24, UEHA AHH ) ~(11D) = AA(101)2] F o
(firmware) H/%+= o|H|x] A wiZfdeel 2 ojux] HA g Z2ZAA(103)9] 2k w7/l (operating
parameters)& {AUolE st=d] AHEE ¢ vk E OE N"] ]EH HE A Aol =211 WAl Y

il

o
i

mlo o2 > o
[e}
lﬂ

RS FHEstr)9s] A Edeold dolEE 94 AR AFsted AHEE ¢ vt

T 28 AE FYS g #2l Hd 2SS Fd 3 A8s7] A% Z2 A A(process) ] AAAE EASE &
Exolth, dE B9, AA 2 F3 Az %Xé ot & x3st= oY dolge Al 2ld 2ds 437 9
g Efold HolHE A7l Skl FalEa AEEnk. dF HA ]01]’\1 AA dHelHe AHg F33 A =F
= &3 AAE om A dHelHe & (correspond)ﬂr/} AT Aol A, AA dvolH & AR FEoE A
& FP& dlAl(disengaging) st AH 22 5A ARG Alo]~(use case)ol 71x3te] FHAE AA dlolEol o
ST, AF AN, ZEAAE = 19 § Y AZ2FE100)S A% WAl 2iY RES A4S wix|

(deploy)3l7] 918 Arg=T).

(20D, Edeold dHeolg7t Exjdnt. dF AAde)A, oju|A] dlo]E e}t —r6§ 718l 54 deldEs x%st
A o]l Egold dolEl A E(training data set)E A7) Y& A", AA dHolE i st o]
o] FplgtE Y 249 owx] H/%EE HYeE XTI ¢ vk, Holy, E]rolﬂ, Z2e% T3 22
= " AA volHE AT A AREE ATk, Thdsk AAdelA, Al dHelEE AlA HeolH 9

1 = w571 A8A digste A 78 54 dolds #A(pair)& ol&Ed. dFE £, 9A %
o] Wzl dlolE+ A4 AAM, wE Ao A5, 24 53 22 AlA HolHdA

A #d 5 2]
= AFEE S QUTh. AR AAdeA, Al HolHe= 84E9 AAIEela, a8eE EFAE AAsEd A}
|, 59 agsE EFAE oux] delHe AWAl T A(first frame)d ZF2 A|AILe FEHF
(subset)¥} A4 (associate)dtt. AlAIEe Aed 94 % g8tgs EFAE Egoly HolHE &£H|3l=0H)

AREET. AR AA oA, Edold utlolEx= A AAId(lane line), % AR (vehicle path), g &
(traffic pattern)s 3 22 AlA HolHERE EARS AEstes vl oy RdS Fd3517] SsiA +
ot #hE Edeld dolHE 9, A5 (validation), Eﬂ/\E(testing)-E— gk doleE XE & drt.
thFt AAajdol A, A dolH = Adoldt F A (format) 5 ATk, A& , Al HlelBl= 29 o]u] A, H]
e, 2S5 45 dvt. F4 A SA deol"HE AHE&H TIEX, 751%% As, A&d =%, i}‘%k 4
(vehicle location), % W&k (vehicle orientation), F&F $IX1¢9] W3} =}&F Weke] W3l 53
s iReE 238 & dvk. e Ao, Edold HolE = Efﬂ old Holg ANEE A4dstr] ¢
A Aol E(curate) ¥iL —Zr*ﬁq o] @¥tt(annotate). AF HAd A, Efold HolH FH & dF= <
7+ e el E (curator)ell «]’3]11 —’Fﬂa T Uk TEFF AA e, Edeld dolHe diE AFoEFH
A E HolHERE AF ARE L, Sded(robust) Edleld HeolH MEE T35 (build)st?] $1aiA 2
g =¥ g AZE A E‘ﬂﬂr A5 AA| ol A, Eﬂ olEl9] &L wix ¥ (deployed) H &3 &2
(application)oll A AM&EH= w4l 23 EA3 3 7hsaitt. thedks AA|dolA, Egeld Heolee &4

.
.
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[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

SIHS31 10-2023-0162149

ma9 AREE AP A AF delEE T,

(203)011*1 HA gy 2o FHEyg
A

el Rl
Hrh, 5 AAdoA, B 7 Yoltl. thekgt AAjdfoA], HHAL th49
?7} A% (intermediate layer)& XEFHghth. thekgt AAdolA, A3 %S v AEFH (convolution) R *
@ A% (pooling layer)s X33t= vl ASS X & vk, 5 HAA A, Edold Ed2 Fild
A delH2HH AAE A5 oy AMEE ARgste] Hsdn. thde AAdeA, vl gd 2 o
AY oHAZHE EH9 33U TS dSSESE T, oAdF B0, A AAAY 3 xdL At
25EH AAE oA 2HYH FEE x3etE A5

ol ARkl FE= FhvEtRAEEH A E oA ZEE

(205)°M, Fd= Al 1% Zdo] wixldw. <& 501, %%i
(105)9} 2 %

E
o] (over-the-air) oqtﬂ ]Eb Az Fag oA gy nde Axsisy A

e

o, ]|
o}k, g5 AAldeA, ddoE
e

£ olgtol(WiFi) v AE WEHaY 22 74 UEYIE AHEste] A" Flol duelE(firmware
update)olt}. Ui HAAldofA, MZE WAl ejd B2 ApgFo] AH] = (service)d ol AX4E 4 Atk

(20704, AA dolE = FAldEnt. odE 5o, AA dolHE 2o st oo AMAZFE ATt 47
Ao, AELS T 19 AM(10DoIY. AME }E"“LO] (windshield) FHol F=r®l ojqh 7idgt
(fisheye camera), 7]&°l F&d A = 59 7hdg, &% sz 53 22 olvA AAE 233 &+ 3l
o TRkt AAldel A, Al dolHE 7] FA oA (203)01]*1 T WAl gld EdElo] o o] &3+
Pao2 Wa(convert)Hrh. olE Eol, AlA dHojEl= 7FEEA @2 (raw) T M (processed) oW A H]

o

)

Elojt}. i AAjdlol M, HolH= 2avk AlM, deld, Zteld AlAM, wlela, Ee e AHEd VRS

S A8 HolElols. s Aol A, Aol A2 @ Fa = el ol AR E2A0)
o2& oux WA NS Agele] A A dF o], ouAL g%, wolz 5L AAGY] 9
A As 2 5 A

(2000014, FAE WA Fd wEel A4A. oF Sof, (203)014 FAH vl Fd wle (207014 A

=

H AA dolgel A&drt. dF AAldeA, Bde] AL & 19 § Y UEYA(105) £ H 3 o
S8k & 19 Al ZEAA(107)9F 2 Al Z2A A osia FaEct. thekst A oA, -
A AEgomm, A AAAH ZFL 54 3kl B3 o] AE W/EE Jd5Hn. 98 &
3| T 2FE21(spline)e] FE(infer)H . O o=,
A5H o] AF BE= ﬁixHJ 'Vﬂﬂi o] Aol WY Thsdol AEA ARE st FEET
kst Ao A, 2=k (vehicles), ollE (obstacles), A4 (lanes), A% T4 FAF(traffic control
signals), A& 5% (map features), &3] 7 (object distance), &%= A|3(speed limit), FH7}s F3F
(drivable space) & M4l 23 REE& A&3to] AT, dF ArdolA, SHEL 3ad o= AHr,

EIDAA, A& 9 Aol AojHT. AF Hol, sht 1“4 A F Be A% v SHel o)
A THAG. AAE £F, SE, AR, QEE Ags AS Ao, AR A% A F4, e A
R/EE PRl o AFe] 9 FA, geAlA %Y g 5 Ak Q09NN &
Bl ol xslel, A% 23 e S

Sol, 9% 0E% AM AANE AAFHT v -
SAoNA, E19] AF Aol WE(100)SF & AF Ao} WELS AFS Aoj @,

o AIAA(

_oﬁ
2 o
24
. e
TS
ﬁ&
2
o
N
2
(3
i
o,
° -
i @

A
X
QL
N
s
%
X
N
o
i
o

> 2

Fto) At T 4

>, M

ki

ime Series of elements)S Ab&3te] Edold dlolHE A7) 9§ Z2A29
oltt. oE , Al R = A S dioHE FAE SAEY AAEE AFoR

>
mgw
Hﬂﬂmlﬂ
—‘(—P
i

N o

Jlold HlolH & P%Qi At AREETE. theke AAjoeA], =39 ZRAAE U133
29 3 Asor EFeld HolHE #Hola(label)dt7] 93 Ab&drt. AlAEel &3
1}(0utc0me) AAGe] 849 AF(associate) BTt Ao} AHE 84w v AHE o S3=d AME
= Edold dolH=E X4 (package) ATh. ThFE AAloeoA, A et #d dolE+= & 19 § #d A=8
}%0}"1 7"74515} g =91, E}Oka AAldel A, A dolHE &= 19 AA(E)(10D)EFH HAFT.

HAleoA, & 39 ZRAAE & 29 (20D)0A Fhdrt. i HAAdelA, X34 ZEAAE 7]EY
(ex1st1ng predictions)o] B35t AU /HAE + e A5 Asow HolHE FH=F FhHrt.

Ao
o, dS52 Aol A& F A 2= AJT AJNA RS ZAAsr] A AE FA gk 9

Mo X Ml fo
lﬂﬂlw

R

i

K
K

Fl

2 £ 1o mlo O oy rr e

e [y —p::



[0030]

[0031]

[0032]

SIHS31 10-2023-0162149

3 TrEoXY. 4 73S Yivela AAE AA dolHE A% S, dFo] 9kEA (correct) EREA
(incorrect) Z# (determination)o] THEo1Z 4= Q). LH HAA|doA] dFo] /hAE 4= duhs 2AHo] e
ot Wt o Fo] EAY MAE F U A, & 39 ZRAAas WAl HYd BES 4E] 9T oA

o FHolEl= ME(curated set)E 37 #1814 (52 A dHolHE J88 4 Adr
B0Vl A, AAEY f4Ec] FAET. vt AAdeA, 8452 A AAHFHL Efeld AH

245
(training server)ol] AEH oA dlojeje} & AlA dogo|tt., AlA dHeolH+=
7l A A AIRE 713E BoE A ETE. vkt AAldeA, 24FES 84E9 A (ordering)E FrA
(maintain)3}7] 913+ EFYA®IE (timestamps)olth. 24E0] AAIES E3] @3 (progress)goll wel, AL
F7F o HIEELS, AAIEY dAM Q4 (earlier element)oA ZAAE oS3l H =0l HEE AMEHT. oF

il S AME3te], A= AbEFo] ¥ AHd(shared lane) o2 373
(determine)3t = Ab2E 4= Qlt}. o] Ad= A|ADY Z7] oux] T 3} F2 AALGe A=
AAE dFsted AHEE & AT, OE dAR, AAES A AAAe

Ao EHEEA] eFe A o] thekdt

il
et

it

a
=
-
<
e
il
Y
_>\J_I4
%
kv
M
)
e
o r
>
)
ue
1o,
my)
il
fo
Y
rx
o
rt
e
o
w
ot (= K B
R T R 3

(bends), "l5(crests) & FAASTE. Tt AAdoA, 8452 HAl g BEdo] gHo=Z A&3 =
o] AA dlolgoltt, d& Eo], AlA dHelHe 7FEHA e (rav) B AHE olux] dlo]golt)y, dF
defAl, dlelHE 253 AlA, dely, 2oy A4, e tE Jd43 V=2 5H A E dolgelt).

theFet AN, AAEE BYUEREZE AAGY 72+ a4 Ao EN T4 (organize) BT, A&
5o, EIIAHEZE Hojx AAFe FAHA Q49 A (associate) AT, EFJXHEZE 8 A 54 dolH
o} & A9 HolHE AAYE 24258 BA(calibrate)dt7]1 98] AMEE 4= k. thFd AAldelA, AAE
o] Zol= 10x, 30z T UE A dojo} 22 uAHE A7ke] Zold = k. Azt dol= A48T &
Uth(configurable). ThFFH HAJdoll A, A ADS x}#FE] it & (average speed) 9 22 2] &ko 7]
2% F dr. dF 59, g =9 XA, o 7 Age F9 st HolHE A ke, 59 &
T2 9 #e AzF dolE AgstE AR AAE(time series)S $13 Agke] dol7} FrE ¢ vk, AR
AAldel A, AAGeNA 8425 5 AT & Ath(configurable). dF &9, 842F9 F& ol&d A
of 712& & Ur}. odE Eol, 34" dA 71Eet wEA olsste AHE =g olsste AHET A

252 A" 34 (environment) 2] AHBE(fidelity)E =olal

dolA o B 8258 XU, F7F 2
(increase) oI54¥ w4l 2d Ao A4S MAT F Avk. &S AA oA, 2459 F= AA7E A
WA x93 o e 2Z48% S ZHds dAl7I(discard)Foll  oEe]

)
e
=
©
ki
N
R

>
i,

2 2
iuf
oS

%

>

>,
2
o
>

. g #d dolHE (301)0lA FAld
A, #A dolel= 2Fe] 8 A 54 dlolE ]

215 dlolHE ARESt] AlAIE ] QAECA
= 2 AARE A A 4
Atk dvryg oz A5F FhwErel 71 Tk
255 7 de "ozl x4} XY
2 M AAY (occluded) (ol 1 32 F(bend

Ag e 29 o= dd). 2459 B
=
=

Y2 1o,
~ T~
e o HR
2000w
>

e

2 e

o

a7

—

gr"

2o

NI

oo o

o
5

ogt
lo
te rE o

(o)

=
©
—
=
©

£

Jm
o,
2 Lo
I
o
@,
rx o
>

2o 8 T oo do oo
(e A | S\ R )

=
o
ox
ot
s
Ho
R
S
i
X
Y
o
Jud
2 i

fo to n& -
lo X2

Lot
ol
=
)
ofi
1o
o
fo

i}
iy
%
r o
'
o
O
)
=2
z
gl_dl‘
R
ofi
o

o,
N

determine)st7] ol"Ht}. A
= AgstA A7) ol

ol
X

yo X
I
s

=

o L
L
4

= o[ o /R [ A P
(i)
o @ ol o
4
e
o i
=
o,

Mo ~

dot i
B
g
(@]
o
=
5
=
fru
1>
i)
i,
>,
)
g Mo
=2
X
e
i,
At
o
1o
e
4

)
o
ilud
ol
ol
N,
fo
ol
N
Rl
ofo
i,
O
O
o
9,

i
>

A, AAIZE(threshold value)2 ##  dlo]
(associate) Al A=A o B-5 AAs7|93 A
AAAL] dF-(AEF 2A FEY 2 &
< gAdoe=m AHe Ad AA
(associate) = =] ¢¥=t). diildl,
2 849 ojgt #AH dolHI}t A}

73 =¥ (output)o|th. ¢
2Ee &¥oltt. # HolHe 5, V&L, V& Wel, 2%

e, T 1>
4 ®
o Ix
1%
o
i
o,
1o
e,
I
o o
4
fot 2
il
2 ™
= 1o
o,
5 e
<
o
fetl L o
12 o
g
o,

ol

rlo
=
o=

o] €

F

A ¥ (associate) Hi= wHHO AL vvH(below)2] 3
(AFoziy A FEI e Q40 #d dolHe A
(subsequent element )9} &, U SRS A A AGe w
LG AR dA B dolHE o q ¢4 WEY=(105)9]
Jo] 2E(109)3 &
As, Ao ¥

)

el A, &

o
oo Apr 1o,
i o

1 b e

k™ P
il
>,
2
=2
>
4
A1
=
9
)
fr
ki
—
1o
4
ol
N

o
g
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[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

SIHS3 10-2023-0162149

AR HAA oA, AJAIEe] 2457 HHYE dolHE XX do|8 (nap data)E 2SIt o & B0, =& 9/
TE A 5 A% dHolgel e o xgkol do|E(offline data)E (303)oA FAIHT. A= HolHe &2
(roads), % =}A1(vehicle lanes), 1x}E(intersections), &% A|3F(speed limits), Z=F<(school zone)

Hated AT, dE 5o, AX dHolHE A x}Ael HRE Aw(describe)d 4 <

53 22 ERS 4
Ax dolEHE Axo e =29 Ay (associated) £E AHS Awyd 5 gl

teFd AAelolA, AADe exE wAR dolHt Bswzst wd doleE duATozs T4

(organize) ©lth. Al = JEZ5E d$ste Bdz=®XZs 7 odolH AEE F7]s

(synchronize)3dt7]91a AH&d 4 Qlvk. A3 HAAJolA, dHolE= A AlZH(capture time)oll A &7]3tett.

A5 B0, AALY 7t 247t AAEA, Y&as B dHolHY AELE AXHL AALD 249 AF(save)

Hrk. ohgFsk AAjdel A, JE19] 9 77+ 449 F Jau/AY L4259 AALDY dF 7k o

=]
| (match)3tc}. AH AA]doA, #&d HolEe ANAYE 2453 TS X (rate)2 MEZ% (sample) T T},

(305)0ll A1, AlAIE g agtes EFxvE Agdrt. vk
learning feature)¥} ¥ ¥ (associated) IE}+E EFXE
24 AAAL G ZFA AAA et agtesE EF ]

1A
=
o

Ao A, AAELE Wil #Hd 54 (machine
934 B4 (analyze)¥Th. €& =
S AlAIGOA AEEY. g2 92

, ol &
A (2=, BB A} (pedestrian), AFAA El= A (biker), & (animal) S3 7Z-2)9 A= 3 a8tg= E
FrE= AAGAA A (detect)E o] ZAo] thall AEE ARo|th. AR A oA, &Aoo x}ko] Al
dell dH A& A AFe] Ao AYste A9, 'ﬁ’“c’]‘“ 22 Y (cut-in) sk AFFo R FA4o] &l
oh. AE AN A, agtLs= EFAE 321 A4 (three-dimensional trajectory)™ & 321 %302 F
dEo, o E 5o, A AFFH (associated) 2= EFAE 339 w73} ¥ (parameterized) 2~Z&}
A(spline) T=E FM(curve) 02 R8E = U}, thE A =2A4, A H 2] g 5% B2 3304 A4
o2 AAFY Y. dF5H A2 AEo] HAFH(occupied) FZto| T (merge)d ANA AR5 HAAI}
v AMgE F %l‘ﬂr. theFet ArjeolA, S A4ES] AAES ZARIE AROZE TIERE E—Eriﬂ A4
F A, 4= , AAIE e BRI (subset)THS ASHE 7HE R AdE A AAA 0] 7}34 cclude) =
2 3AZ 5 O’E‘r 84259 AAEd A3 248 S (expand)dHd, A A9 7HE R ] EFJLJU}
(reveal). tEo], AALe] & ZFo A= AAH dlolg= o] He "ozl xpd A M9 /‘ﬂ—r/\}ﬂo 1 3%
SHA| (Oﬂﬂ 9], 9 =2 A E(fidelity)2) #HAT. F7I2, #A dolg = 7 AN (A B Al
7 BF) 3= H]O]Ei% Z|z2 7] wiidel #H dlolEv Heh v Agsirt. vhkgt AAldelA, FAAQ

27 g A o] A (simultaneous localization)¥} i3 7]< (mapping techniques)<, EA(object)d M= Y& H
TES L= (elevation) & X3h= Fget 34 A2 wF3}7] fl8te], QAL AAE 5 A= & 84
S (different elements)olA 2H=E | A AAXIY Fe A" B M= & FE(different portion
s)ol A-g¥rh. vsd ¥ (mapped) 3xH 1A AEL AAIL 2A HAE A BAAE] FE (segment ) 3 F
EAo agtes ERAS g, A8 AANGoA, 2duAolAd I wj 7)ES HAET LAEY A E(set
of precise point), dE E¢] AHF A AAXMES wE 2 FAE t$st= EAES A E(set of point
$)E AA(result)dtt}, ZE] MEE AZg<¢l(spline) ¥ It E”] M (parametric curve)™ 7S
o &84 2oz HA¥(convert)d F Utk EF AAAolA, agteE EFAE M AAA, FA7Ms

a3, wE SA, A S 22 SAE 3Ade® A (detect) s eA A E T (determine).

AR AAleellA], ks Efxs ouEF #o]lE(semantic labels)S dS3h7]9leiA AR, &
0], AAE AF2 A5 A EE 5 Al e Ao HolE(label) 2 4 vk, A AN, 2
A A2 AAAA (blind spot)ell =, FHaOF eh= AFoz, E= v HHF n|EH HolorA
o8 B £ rh. d¥ AreelA, AFe AAY TgeE EFxd 71%F Ak E2 il A WA
(assign)®th. F714<l gAlelAd, AAE agte= EFA= NS E(traffic light), x4, FaA71s 37, *=
= b AE TS 5e(assist) 5AS dol=st] A AHE 5 3

A5 Aol A, A- HlelH = AAE EA9] ol (depth) (B= 7)) HolHov. 259 AADAAM A
B EAet A deolEE AdToZM (associating), WAl Hd BHE A A dolEHE AXE EA 1
e EFAR ARESte] =4 A = H

-

B RASES U § oA, 9 A, Ads geE 3
Z

(307)oll A, Edlold HolEl7} x4 (package)®th. & Eo], AAE A" 1
= EF 2o} Ak(associate) ©Th. TS AAjdoA], AElE o 1A el %7 0*01 AeE 8
2wl gy 2o J#EHE (input) AAl dlo]E (sensor data)E YEFN I (represent) 1= E—Eri: d

o

_12_
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[0043]

SIHS3 10-2023-0162149

i

i)

ARE A e Ardelx, Edold HeolE= Edold dolHEX EF(package)F L FH
repare) E1UF. A AA|doA, Egold dlolEs T, A5, ¥ H2Y ol (testing data)2 XAF T},
AE agkeE EF2 G AAGY dEE Q4o V&3], Edold HolE= HAl 2ld Edo] X A
, 2] dF AR, = A%, A 2 (vehicle cut-ins), A A, B/EE Fs I, A T

o AEs S train)sl7] $18l E3(package)E F Ut}. TdE Edold dlo]
gy REs F9st7] fEA ARE 7he sttt

—~ o~

oo fxom g

B
Eﬂ"]‘ﬂ% 7‘(collect)ob_ A (retain)st7] ¢l o]-&-Hvh. A AA 4l /‘1 & 49 Z2AAE AE T
Aej7t 2733 (enable) H A=A o159k ARl A& Fdo] Fbed AlAM & (implement) AT, oS
o, AlA 2 F A 54 dolB= A& Fdo] dfAl(disengage)d A5 =3, AFFo] AZF At
FRAHAA = FF B/ Aol AE 9 He Fotl - (collect)E G ATk, A AAldolA, = 49
/\—h:rg%

714e & 19 Y #HYd A|2ES ARESEle] 3 (implement)E 4 ATh. AF Ao A & 49 ZF A
o Ag FHL Y3 HA gy ZdE AL ZaA A REOZA T 29 (207), (209), ¥/I
= (21DddA s,

(40Dl A, AA dHolE 7t aldnt. d& 5o, AX7F 42 (equipped) 2HEFE AlA HolHE A st A}
ol & (run)F= AA Tl A HolHE ATeTE. AT AA ]/‘1 A dlelEl= ¥ dlolEl (vision
data), %3 dlo|H (ultrasonic data), =}o] 1 dlo]E (LiDaR data), & & FZES A dolgd 4 9
. odE 9], v dto] folue] #HQ1A](high dynamic range) AW 7}31]11}(forward facing camera)ZX%-
H AAHET. e d2A, 257 HolHe 5% 253 AMERE PAAET. d5 ArdelA, A dlo]
HE A7 gk vhe] AAAER F2(affix)d A& Eol, 45 AAdeA, 88 A= FhHt
(surround camera)”’} Zp&Fell H-2x 1 2507 E 7}X] 2 %Hi 2 FHol 3609 AlClA (visibility) & A&
(provide)dtc}h, AF 2 A4 ]/‘1 Ftdle} AA = o= AW Jhv et (wide forward camera), W25 AW 7hd
2t (narrow forward camera), T 7tW|2}(rear view camera), W< vlgtiiE W M (forward looking
camera), ¥ EE TS H}E}E% =4k b2} (rearward looking side camera)E ¥E33ch. AF AA oo A,

Z3% 2/EE ol AAMe FH AFANES ASEH AT, dE 5o, 12719 259 ’Eﬂ/ﬂu kgt
(hard) =A¢ F=2(soft) &4 EFE A (detect)3}7] falAl 2ol F-2rd 4= Qrh. i AAJof oA,
AW @l (forward-facing radar)= FH A9 dlolglE A3 $8] o]&(utilize)drt. T ]
oA, #elr M= FS5-(heavy rain), M (fog), WA (dust), H ©hE Al EF5tL FH A FALE

AT 7 vt et AAe 2 FH BES AASEd AMEHE, AAE delHe | Hd 245 94
A|-g k.

A5 Aol A, AA vlole = xS A, B3, R WA, D/wE Bk WA
g2 &4 deolgE 23, o E % ]

A dlolE 9t A4 (associate)®Th. A=, olw|A] Ho|H7}F A
& A4 (associate)dt=d AFEH T},

(403)oll A1, AlA dHeolH= dAM @t (pre-processed). HAF HAldolA, sk o]ide] WA I (pre-
processing passes)”} AlA] dlo]E el ] —T—ﬁﬂ(perform)ﬂﬁ} o & E9o], tlolE& o]Z(noise) AA, 44
(alignment) A 2/%E+= S (blurring) 74 58 34 dAAE 2 4 Aok, A5 AAdelA, iy O]”Q
o2 Y #=(filtering passes)”7k HolEo] sl s}, & 50, AlA HeolHY Adoldh 7484
a7 98l stelsl~ dE (high-pass filter)i= dlolEol WA <€ 4 U ZSox 'éEi(low—DaSS
filter)s= dlolglel tiaiA FalE = Urt. theke AAldeoA], (403)oA T AAE dA= Mg 2ol
/o1 A7 el F3(incorporate)® & Utt.

(405)o A, AlA Hole e W #d 4 (deep learning analysis)o] AZ(initiate)d T, LF AA oA, o

g AL (403)0l4 Aeizxlog AAzl® A dolgel i FlHrt. Tt ’é"]"ﬂ 14, 4 23 4

< AMEA AGFCN) T 2 AGFE AbEste] FalEnt. ke AAdelA, HAl Hd RdS & 29 =

M ~(process) & AHEste] 22l (offline) &2 T AlA dle]He gk =& (inference)S F33}7]

A8 =] wi X (deploy)®Hu). ¢l & B0, Rdle =& X FAM(road lane lines), ZAolE, Bz, ol%F

2%, FRE A4, FEA7bs 33 T& AEE AEsteE FHE vk, R AAAelA, x} B A e
A

b =
st o2 AA (trajectories)Ee] AHHAL. oAE o], 24 AAA digt o= A A A4 (potential

>

rot
()
M

s
xaza e Al



[0044]

[0045]

[0046]

[0047]

[0048]

SIHS31 10-2023-0162149

trajectories) &< A (detect)¥ 3l 7 #AFL g3l s

YR Aol A, dSE A AALES P =& 2 gF g/EE MY & ddd AlF %k(confldence

value) & zHe A AAMdolth. dF AAdolA, | 23 #Mo2HY o558 A AAMN HaA AF dA%

(confidence threshold value)S st RS Q78 thdst AAdoA, AAHS s} oo 1t AT
1

dole) w/EE |

(intermediate layer)& X8l b9 A5 (layer)& ¥ghstc}h, vpekst 2 -

gy 49 A= Edold dolE o s AAE st Al (retain) ¥ L (411)04 AF(transmit) T},
theFet AAldelA, | 2 B4 FUHER A4S dSsI9EiA AHEET. d589 5 A FIs B
Z(assist)st7] 9l AH8E = k. oS 5of, AAE A AN B R @ (assign)® 5 AT o
E Ad=2A, A" AFS APAA D (blind spot)ol U&A, FH(yield)soF st zbFo] DA, A5 AHE A
Aol e Aol AA, 5 AR A U= AFe] EX], e 0 A £45 A 249 ¢ A
o vRE, | gd B4 AES, FUbe 33, B, FelE, B e 93 uE HEE 53
= AEE 5 .

(40mel A, | 89 #29 Aot 2= Alojol| AFHL. dF Eo, A= A& =3
JEE Ag F3 7% (functionality) &S] el A Alo] gl AlTHE. AR
A | A e sk o] Aboldt wAl BlY REE AREste] skt o] F7t
(deep learning pass)E 34 A (pass)drt. & 5o, A4 AL dig 59 4

Aeted AFEE ¢ ol ZAE AF AdS FAVs Ths AAs e AHEE
Foll gk ARE ARt AREET. A, A5 AAldelA, d5E A 1Y A
A ARZE FAAJA F=(potential collisions)S I 3}7|(avoid) H3l dF5H IY(cut-in)S L
(account)gch. AR AAldeA, o 23 thkg E5H2 2F9 oO5d A2, AHE FoE, £% Ags
Yol e wE FA 3AR TS XsteE AE TIPS Y% A 27 (vehicle's environment )] 32+
EAE 74 (construct)dhEd] AFEETE, AR HAldolA, 23 Aol RES AAY H2E wal S Ao
st7] 98 A8E ARE ol &(utilize) g}, AF AAr|dolA, A& Alo] REL = 19 A% Aol EEH(109)

o},

(409)0l A, =F=Eo] Aol (control)HTE. AF- HAdelA, A& Faho] 435 (activate)® A = 19 A=
Aol EE(109)9F & 2% Aol RES AMESte] AlojHtt. A% Aloj=, & B AFe FH AAHE 1y
(consideration)sle] AAS £E=2 Ao &S F-A (maintain)dl7] H3l £% L/EE FY 23S =4
(modulate) 3 & Uvh. IF- AA[doA, AFH= o]x 2Fo] $d A2 FF(nerge) T A oAato] A=
= X7 (adjust)st=H] AREETE. TR AAdelA, | oY #4¢ AFAE AR, A Aol RES, 4
2 S0 AAY ARE ugbq HHEHI} g2 AFS ZAEsr] e FEe W] (manner)S AA3CE. Rt
HAAdol A, &e] WE, AFe A&, 2FY 2 H ZE AF Aoe e Edold dolye As A
S AdlM FA(retain) =il AFE-(use)dTE. TFY f{ AAldel A, xgF Aol w7 E (vehicle control
parameters) Edold HolHY A5 S A FAFHIL (411)lA HE(transmit)E k.

(41D)ellA, A D F& dHole7t dsHt. & 5o, (405)°A | 21d 419 A} 2W/HEE (409) oA A
L8 AF Aol wisfHse A (401)dA A" AN dolHE Edold dHolH o As AGE 93] FFH
AW (computer server)ell HEFTh. 47 HAAdeA, volg= o]y AADol vhgFet 3 ¥ (gathered)
dlolEl= AFH Aol oate] A A (associate) (T, dlE 5o, ¥4 Ag 54 deolge 1de= EF
=5 A7) A% AAE oln A dolelef AdEt. e AA e, FHH (collected) HOHE, A&
o] ¢loldo](WiFi) T AE2 AZ(cellular connection)S E3to], xHFo2RE Edolyd dHeo ]Ei AlE
(training data center)® FA10 2 H%(transmit)Hcl. thFst AAJdo A, wEld o E (metadata)= AA d
olEle} A dEHT. oE B, WEtdolE = &F F AliH(time of day), EFYZ2WZ(timestamp), $13|,
ZFe] EFSl(type of vehicle), =% Alo] B/hEe £, 7M&E%, As, A& Fho] GAJHAEA A5, =5
Z}% (steering angle), F3 ¥ 54 dolH 53 &2 A5 wHsE XS ¢ dvt. F7F HEHHolHE
upAwl o) AlA dlelH7F AE HaFE AIRE, x5 EF)(vehicle type), 7174+ 27 (weather conditions),
T2 ZZ(road conditions) & XF3}t. AdF HAAldA, AFE dojHE, dF o A% 1f AHEA
(unique identifiers)E A3t w3} (anonymize) Yk, T T2 o2, FA3E 23k mdle] dlolg& /¥ AL
E2tet 159 15 A AMEo] A¥EEE AL WA (prevent)dt7] YA W 3 (merge) E T

AR AAdo A, HolEHe EfA(trigger)ol gk @2 A (transmit) D). & , A AR o

SRE
N, RS A5 § g WENZe] A%E G FelolE8 (curated) NSl AES 4R 9
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[0050]

[0051]

[0052]
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A HolHE Asox sty 9k AA 2 #AY dolHe] AFS FE(trigger)drt. & Fol, AFo]
it (merge) & AlZ=3teA] o F9F #HHHE (405)00A4 FadH 52 58 HAAR dFd A3 vugo=zy
TR Ao AQErt. 2R 457 #HE A4 2 A4 dHolHE Edete dolEl= E#eld HolHE
Aso g2 S fElA AEEL AFRET. dF AA A, EAE 5 FH(sharp curves), E=29] 7]
A B (lane merges), 7 # (sudden stops), T F7F Edlold dolE7} =&
o] i 3 (gather)3t7] oE& & Jv o AES Avleet 22 54 Alvge s Adsted AMeE
ATk, dE EY, EFFAE A& T EA(autonomous driving features)e HErAEE H|EAI)
(deactivation) T a7 (disengagement)E 7]1%Z & & 4= Qv}. & & o2, £r9o W3l £ 7&re W
3le} & 2 % £ (vehicle operating properties)e EgAe 7|2E AT 4 Ju. IR
AAldel A, 54 A(threshold) mREe] AL E Zke oS53 A4 2 #H dolHe dAFS H2
AZtE & Eol, oW AU LA, o5

incorrect) A¥& ZtA & F glowH,

(trigger)

e

-3 (Boolean correct) HE& EH-5743H(Boolean
o Zo

tilo
o
o

A8 % Zk(accuracy value)

£ -
2

2

2

|\

1o e

ot = 478 AZF 7]zkel A4 4%
&3 A (distance traveled),

(factors)& 74 H/x& e k. A5 AAdA A, X

% (sampling rate)E A  AUth(configurable). d& E°], MEY HE& oA (higher speed),

A7 (sudden braking) &<, 7 7} (sudden acceleration) &<F, 33f

)

F714 9 A (fidelity

o)

v Aol A, Al B

@ CEAE DEEREE
S, 94 71 A 3

e ol

o
o

oy~
i)
fo
fr
ol
ol
rlr
vl
il
)
i)
%
>,
v
i)
to
2
>
o|\
N
=
=
o
-
D
o
w
e
%
&

e A2 )

= ]
A Atol AE olET Y

Ni i

ojmze] A AAE Z=AIE mwolt), ZAlE dol A, & 59 omzE F Al
FFo =5 e AAE o]uA dHo]¥ (image data)(500)E X3t} o] %] HeolH
(500) & A s=t] Al&= FF 2 AlA Y A= #HolE (AR Ed(represent)®rh. o]u[A] dlo]H (500)
AA dlolg ol FaPEF Aeke] W shdEtel e ghvEt AAZRE AHE 5 vk, ouA] wlo]E (500)
& 2R AAAS] dR(501 B 51D E AT A AAG01 R 5112 2 AAM (501 H 511)0] 3
A(horizon)el F<*(approach)dtoll we} e E8ZFHoR FME o]FT(curve). EAIE oA, x4 FAH (501 £
511)2 7FA A (visible)olth, Zejv; Zhveg} AlAe] Aol HojX= WgoR FHE o|FHA 7As7]7}t
A o oy, 2 AAA(B01 E 511)9 e e A de o Fr1 fgE fle] o|u|X| HlolE
(500) .= HE M AAX(01 2 511)2] A 7Fs 3 (detectable) % (portion)S T-AF8H(approximate) 3},
A AAjdo A, 2 AAAGL 2 511)9 AAH FEE ojnx] Ho]E (500)& & (segmenting) O =M

ZHA] (detect)® 4 SUrt.

F
F

off

2 Fe] Aeld 1A B AAIA S Foldk At thE

Els
o] ) 2 Joll th-g(correspond)@ttl. #lol& (B)&=
dolg (A9 X9 & w249 A& dols (A9 AlZE o]F<] Agbel]l diggttt. fAsHAl, #olE (O)&
dolE (B)o] 91X ¢k =249l A8 HolE (B)o] A7F o] %9 Azte]l tfg-3hrh. Aol o] 5 (travel)st™
A1, ol (#FolE (DA #HolE(OR) o]sste &tell AlAe AlAE

olE (O)& A
o 8 Ag A dlolH (odometry data)e} #2 F7} dlolH
o7y ¥ A2 dHeolyrl AAET. 4F AAddA, BHYE®E(timestamp) = AAIES] 7 Q4o dAn
(associate) ¥ t}.
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4 =

S

2 o

Ax A Ao A, XA AAM(501 D 511)el et 1EteE EFA(WEA) 7 ARHT, o Sof 3

MAlE Z2A 2 (process)E AFE3Ee], XA AAA(S01 2 5119 $IX= 2459 AAEe e 24t
2 A0 2 5119 tE FE(different portion)S 21¥(identify)do=Zx AHHAT, =

A, FE(portions)(503 ZE 513)2 #olE (M) Azt D YoM Ha| W (take) ov|A] wlo]E](500)
tolg (F3 7z 54 delHst &2)E ARgste] e, F7(505 2 515)= dolE (B)Y Azt
AA HsZ olm A dolE(MEA]) R & dolE(F A FA oy Z2)E AR&ste] AEETh
(507 & 517)2 #olE (O)e] Azt & A A Hallxl olnA] doJE](n=A]) & dlo]E (53 #g
dlogle} Z2)E AMgele] AHEr. 845 AAES EAToZN, 2k AAHB01 2 5119 v

o 9AE AAHT Tk EFsE ol AuNE PRE AgFoRM 449 F dvh 9% A

o M 2 o 2
== I

Mool Mo 2 2 @
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A, FEe A A 2 RES uwle) Q1 E(point)E AT, EAE oA, 2 2tk 2pAe] 37)9)
qlo] Z 24|~ (process)S AW (explain)dly] el ZFZFEA(highlight)FATHEA A A XA (501)00 o
(503), (505), 2 (507) g]ar 2pd AAAGID A digh F2(513), (515), % (517)), 1#ivt 7
=2 A= (resolution) E/EE O ¥ A= (accuracy) 2 A4 AAAS 91X5 Z A (determine)3d}7]

A AAIE ] AAM AAE S gl

o}

]

o
Lo fr Jr o

4z
oo Mr Mo

O
ok

¥k AAjdel A, AA el fixlelA 71 Z7ke 2 A (501 R 511 7
](locations of portions)E &8 HExo Ar=w AAHAUT. o=
o] o]m =] "oy (500) R #A dlolE(F3 A7 =4 dlolH
b RE(505 2 515)9] ¢ gol= (B)e] olvA 3 e )
th, FE(507 2 517)9 ¢ dols (C)2 ou| HolH
2 ot 84E A4 Tdo A, AAIDe] o]
3

]
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ol

}.

rr

olu|#] H|o

503 % 513)¢

Z
>

O

o]

N

Lo

T
T L 'S

ME M opE

frt
° Q
o
AL
RS
o M X 2

=
e
f
>
>

ol
o

(

ol ol Flf —[II

%)
T
>
Ol:O ol:o
o
NS
oo Hir i
S o o
ol o
1o 1o
U o% M1 M1 OPT 2 Ao

2

o o
i
M ot o

Ll
ox

2

o

ey

)

_>‘J_|‘

S

ol
Y O

o

o

A (501 2 511) 9

2 289 £ Ja A AAAGL D 51D aFgeE EFAE

| of] & 2 (ground truth)= o]n =] ©lo]¥ (50

L ageE ERA E Hddly eaE A AAAES 4587 9
3 + 1%+ #o]&% (human labeling)

ojul#] do]¥](500) % &2 A E dHolH = E 2 AAHe 3
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6 A AAAL 32 AHE d55
oA, & 69 oluA= F Ak AA
Z3ge. olm A HlolH (600)S FA3BH7] flste] AMEE A H AlA e A= d
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