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1 BEEERTOBELZERR

(1) BEEEERITOHRE

a. EENEEREL(IMAH

B B)&E#RE (self-driving/autonomous/driverless car) (&, A4S, #2H—(LIDARY) . L—4 —, AT HI%E
(AN &L =Hffix A EHLE TERT S LT, EERF (A AMEHELGCTHL B ETOETHAT
BEICT2%, BENESETIE Al AZDTLAVELTHEEL. KFBHEA—H—OTH/O0—BDFEITLD
ZORAKICEVWTIE, ERICBEINFAASHEDNSBREAMSINEBH LK. B, H1TH. ERIEHRE.
BERISIETAREMEROANCEATIRKRGT —2ELETHILT EGEFORDYICAEEZRHE TS
Za—FIRYbT—0FAWEREH AT LD TORLUEZRET S5-OICRMN LGN ITHEIiTE
o TLNVSS,

HEHEEREEDERICH L TIX. OEM(BE)EA—H—) X Alphabet #t#&ET D Waymo &, BEHE
ERITOBEREFANTEIRE S OEEARDBREDTVEL T E1T51=0IZ LIDAR ZRWLTWLSD (%
L. Tesla$tl& LIDARZAWT (2, AATEZF DR ABEBNEBEMIZI+—HRTEEE, ZOF7TO—F
[SEVDHD (GEHEZR) S, UTORKIE. BEEEGEOHKEED—HE. REERL—F—. hAT. & &
BERL—4— BEREY—T 2% BEEGEN—MRMICIE ERT R4 GEEDT—2IZD
WTRLEZBDTH S

EE 1 MONAT, £ —, L—F—SEHEN TS EBEIEE
Self-Driving Car

Surround View
Emergency Braking
Pedestrian Detection

Collision Avoidance Traffic Sign

Recognition

)

.~ Park Assistance/
) Surround View

Adaptive
Cruise Control

Lane Departure
Warning
Rear Collision
[T] Long-Range Radar Cross Traffic : Warning
[T] LIDAR Alert Surround View

[T] Camera
Short-Medium Range Radar

7] Ultrasonic Sensor

Hi 88 : CloudFactory®

L LiDAR &lZ. TLight Detection and Ranging | X [X[Laser Imaging Detection and Ranging I B& T, B 1=15FTIZ$H 5
MEDRIK IR EL —F —hEFH>TRAET 5o —HfIRUVCOEMEERT 500 H—EBD L,
https://club.informatix.co.jp/?p=394

2 https://www.techtarget.com/searchenterpriseai/definition/driverless-car

3 https://venturebeat.com/business/tesla-ai-chief-explains-why-self-driving-cars-dont-need-lidar/

4 https://blog.cloudfactory.com/autonomous-vehicle-training-conundrum

SHEIDEGEIZREC,
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b. BHEREEDOLANILEERRAERKR

BENEREROLANILIE KRVVIILNAZTHIZANEZEEZ MEFERERVEHEBEDIZERREFIC
HEITBHIEEFIOEK, SAE InternationalblZLBL )L 0~5 £TD 6 REDEENER CIBLERE

SNTHY., KEE#M A EKRER LB (National Highway Traffic Safety Administration :
SAE DEEFEIC BFERGEICATIBROCAMFIVRERELTLS,

NHTSA) %

B 2:SAE L& EBEBRLARIVOEHRLERAERV B BERI I —2HICE T H5EMAEKER

BEIH EEF (AN) BE)EE X T L
LA 0 1 2 3 4 5
2% EEREEE HEERE 5y EEx & fEEER = EiEi SE&EiK
TL BEt BEt BEIL BB
BE BEBEOET BEHEONZE | BEHEOMR HEOFHTT | BESNY— | D& BEOIE
ZHF2HLH | SEE, I/ [ BE RUNE | DRATLICESR | EXMBITELN | g-mond 4
HHIME (M, | YRIVIEEDL | WVEEDOEAEZE | 2ZFRondh, | TURATLNSHL O i - -
B NAVEIL | TNADEVRT | SRATLOME | VATLANCE | WIETOER | o, o o
IR1F) BT | LA BN | MISTZE0 B | R(ES) Abh | BEEFS, VR | RHFTYATL
W75, REAK | 7250 B8 | BFEEICEST |E.BGEFAE | FTLorLERmE | NEMOERER
CEET D4 | FEEICET | DOFHEON | AOHEESE | MO ETHEL | £ETD
EDMENE | FOHEICD | TEEEFLSY BCHENHD RKbDond ., &
MICBEINT | WTGEEFLS | ENHD BEFEAFAE(E
WbEELHS | BWELHD BEDH) LG5S
M. oD
BE L EER iRk
[CEEESLE
Ly
Emlc -ABS(7>F0O - ACC (EEfH] FR Bt DK ) ‘.ETE;EE%( BT | -EREDE | -—g0H DL
#sht | vo-JL—=%- CERHEXIEURT LA LIEEEE | ASUVHEE | \m A s —ik
WHiEEE | OXTL) &
(F)YR | -EERHEEER "
—MggRE | JL—+
L] - BRI RR RS AL
XEES Y
AT L
AXFB HERKLZEZE | OEM OIEE | -TeslattOEE | -Honda 1A *Waymo #t HEEATERI
BEA—H | TTAHARES | TILOKES | ETVICHEEHS | 20215 3 A, | (Aphabet# & | pymj 1L
—RUT | O—HiE A ACC PEE | TS RUDEHRE | T)H 2018 £
H/aP— HFZIEOXT | TAutopilot #sE | EEE LEGEND | 12 . 7YV S
®¥Ff LZEDEIERR | (2014 F~)° Hybrid EX- MITT=wHIRD
DETB IEH4EEZ 1588 | -General Motors | Honda FRiEH i THE
EEd:: (GM) ¥t D SENSING Elite] | @O BEhH&EERS Y
H, 8% [Super Cruise] | ®J—RERFEE | o—H—ER
B O AT L (2017 B A TRitaL F'Waymo One %
—5 I FE 5 Cadillac | -Mercedes- Bth (B Et—
BITEHE —EREEFE(CHR | Benz Group#t | ITARSA/\—
FR1EH Ao MN2022F 58 | AEODEFmDH
o>, FMYTS- | Thof=h'.
Class BRU EQS | 2020 £ 10 AH
ETILERRIZ | DRLEANER
[Drive Pilot|> R | —E 2D —fi&

6 https://www.sae.org/

7 https://www.nhtsa.gov/technology-innovation/automated-vehicles-safety

8 https://cacm.acm.org/magazines/2022/4/259392-still-waiting-for-self-driving-cars/fulltext

9 https://www.tesla.com/support/autopilot

10 hitps://www.slashgear.com/9517 14/gms-super-cruise-hands-free-driving-is-getting-a-huge-expansion/
11 https://www.honda.co.jp/news/2021/4210304-legend.html
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FLDATar | RIEERICH
BR5E 4 BAA 1h)13
(2022 FKET | ‘GMHUAETD
[ZKA)TAIL= | Cruise #tH
TINRUERNE | 2022F6 A.H
WTOBEARER | Y7AHL=T MY
#B59)12 VIS AAM
— & RS
|ADEHBE
BELAY L —H—
E X% RIR4

Hi B SAES, NHTSA, HACKADAYY R URIEE R EZEIZ/ER

HEXETERLEZETTOS—REBEDOKRES L SAE LANJL 0~2 THY ., KERNTEEIN TS

H$, Tesla #£+° General Motors (GM) #tIZHX RSN S (—EB) EFEDL AL 2 hhixE THD ., HEHIZIE.
Honda #t4> Mercedes-Benz #tA&ifi. C<ROLMN-IRBETOAHBHETEITASLANIL 3 DBEENEER

BHOPRE) EERTEHEL. TOEREITEEDITTLS,

LAL. ¥ Fa—yYIHKXZEMIT)HA 2020 F£ 7 BIZFEFKRLI-LFKR—k (Autonomous Vehicles,
Mobility, and Employment Policy: The Roads Ahead) Tl&. E—7T74FSA/\—HARELLZVNTEEA
DEFEEL AT LDNBLCEASINDLSIZESETIZEI DG ELEHE 10 FIITMMIDEL. BFENDRKAE
DEHETHEIEICEANHEINLIEDF AN TREIN TGS, DAT LN (—EEFHETIZTEVLWO) ELIC
EITE1TASH SAELANIL 4 U EDBEENEEEDRFE - ERIEE. Waymo #14Y 2018 5 12 A7)V
FINTT=v O RO —ERHIR CTHIE D BENHEERFV L —H—E XZE LB BLEIAL. Cruise #t31 2022 £ 6
ADoHrI70 200 — S TREEADERNBHELRIVL—Y—EXEMIAT 5L SAE L
N 4 TS TEAY—EXDRETLTVSH, FEZOY—ERFAIEXKERTEHNGRY/NEEZEEH(C
LEFOTINVS,

c. BENEROEALIZLDA)VE
BEEGRMT O EERITHEIA)YRELTE, EITLUTORNZE TN,

> XBFEHDBLS— KEIZEITHEDEESHICKDIETHERIL 2020 £(23 5 8,800 AL L
(LY, KBRS DEREBHICKDEEE L 2009~19 FITHIFT 7 75 4,000 AH5 15
75 9,000 A& 2 fFLLEIZEEML TV, NHTSA A 2015 FEIZHRL-KERNO BEIEEFHRESE
HWORRAIZEATZAETIE. EHRERD 94%HIEELF DIRIZKZED THoT=ZEAHIBR2L

12 https://www.therobotreport.com/mercedes-rolls-out-level-3-autonomous-driving-tech-in-
germany/#:~:text=Mercedes%2DBenz%20launched%20sales %200f,and%20all%2Delectric%20EQS %20models.
13 hitps://techcrunch.com/2020/10/08/waymo-starts-to-open-driverless-ride-hailing-service-to-the-public/

14 hitps://techcrunch.com/2022/06/02/cruise-can-finally-charge-for-driverless-robotaxi-rides-in-san-francisco/

15 https://www.sae.org/blog/sae-j3016-update

16 https://www.nhtsa.gov/technology-innovation/automated-vehicles-safety

17 https://hackaday.com/2021/12/29/the-current-state-of-play-in-autonomous-cars/

18 http://workofthefuture.mit.edu/wp-content/uploads/2020/11/2020-Research-Brief-Leonard-Mindell-Stayton3.pdf
19 https://web-assets.bcg.com/c5/a1/a6ba798d4f13b0fe45f3c0ad44fb5/bcg-heading-to-a-future-with-driverless-freight-
transportation-aug2021-eng.pdf (p.3~5)

https://www.itsdigest.com/10-advantages-autonomous-vehicles

20 hitps://www.nhtsa.gov/technology-innovation/automated-vehicles-safety

21 hitps://truckingresearch.org/wp-content/uploads/2020/11/ATRI-Operational-Costs-of-Trucking-2020.pdf

22 hitps://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/812115
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https://techcrunch.com/2022/06/02/cruise-can-finally-charge-for-driverless-robotaxi-rides-in-san-francisco/
https://www.sae.org/blog/sae-j3016-update
https://www.nhtsa.gov/technology-innovation/automated-vehicles-safety
https://hackaday.com/2021/12/29/the-current-state-of-play-in-autonomous-cars/
http://workofthefuture.mit.edu/wp-content/uploads/2020/11/2020-Research-Brief-Leonard-Mindell-Stayton3.pdf
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THEY ., BBEGZRMORERICHND, EGEFOERBTROCREIRFOALMIRICLDIFHR
DFPIZ OGN BEHFEN TS,

> EBEDREMEDF L— ACC(EMEFIHEE) CERMFEXEVATLEZRLLDHLETSS
HOEBEGHEEDNRFEHREA-D—DBEREIEHINS LT, EBRF OERKRH DKIF
BREIZDGADEHAFIN TS,

> BHPEDELERERFDEM— BEELZETIE, VATLNKYBRHMEOSTIL—H
ZEIRL, TRELGNE-FEETHT . —EDRAE—RTETAREICRSIEFEERIC. RE
DA EORENRAT RADEIBIC DEANDEHFENTINS,

> BOL—ZFDBHY—EIPYRERICHIFEIARNAME) Hli— BERFNFELLGDHIE
T.ARAMABB) BB RV EEDETAVIZDOANSEHFEIN TV,

> BEEPEZFEICHT B FROEH — BENRBLTESHECETEOBHATESRLR
BEXETEHEHFIN TS,

(2) REIHETLHEBEGERTEROZRBLEELRT~ORERM

KETIE. XEHFEEMEEER (Defense Advanced Research Projects Agency : DARPA) AY 2004 £
[CRAEL-BEEGREORERMETIVTAMN ISR -FyL 2P (Grand Challenge) 1ZE>h (F(Z,
Google #tA% 2009 FICHENEEERKE IO IMENLL EIFI-CET, ERICH TS EENEER R iTITxt
FTHRLDN—KRITEE T Al PEBEEBMOXRELTL—IXIL—ELFE-T. 2010 ERIZIE GM
#t. Ford #t. Waymo #t. Toyota #t. Honda #t. Tesla #tZIELHET R RFEHHEA—D—OTH/OD
—{ %M 2020 FEHFTOZLEEREMZRRITLILZREBLTEMRARICRVEL., BEHEERR
MEFEFKTIRI— LT VTERRERE . ER~NDBREESLERNIEMLIZZ,

EE 3: REIH T2 HHELEMTORRICRLIELCHE

i FOHEE

1939 4 GM#AER LICEEr—J MR L CEREFET I VRTLEHRIEESTETR
L.1958 FIZFDTOMATENBEHRKEIND

1980 & BEHOKZEXREESEHEREER (DARPA) . KAZL T+ —RFKZ(ZLYFZIISh =5
ZFHATHZRHERD SRI International NEETEEHEERE DM RFAFREEEL. #16HOT
LIDAR, avEa1—42—E T3> (Computer Vision) ., ARy MY R T LR fii2E AL
B EE#xE 1T (BE 31km) AT RREND

1995 £ KA—RFX—AOVKEZOH|EEN. Za—FILrxvbT—oHMTEAN-B8EiREW
T. XERNEEMIT 5% 5,000km DITIEN S5 98% L L Z B EEELTEITSEDH &I
DRI

2004~2007 £ | DARPA B ENESREDRIEMEITIVTAMN EET S,

2004 FEME 1 @Y 52K -FrL 2 (Grand Challenge) — /N5 M D 228km D EbiE i
HEERTHIDT, TEBFEL

-2005 EDE 2 @ISR -FrLoP— RATMOD 212km DI—REEHTHITR
FTC. REVTH—FKERFKE D Stanley INVEE 1 L TEE

+2007 EDT7—/\>F+¥L 2P (Urban Challenge) —A) 74 IL=7 MO IBZEEEMIZE
[T5HEtmEREL-O—RIZHEFEIAVT AT, I—RF—AOVKEZOHAEF— LM
T AL, RIVTH— R RFEDF—LMN 2 S TRE

23 hitps://medium.com/swih/autonomous-driving-market-overview-b8c71d81c072
https://roboticsbiz.com/history-of-autonomous-vehicles-timeline/
24 hitps://www.herox.com/blog/159-the-drive-for-autonomous-vehicles-the-darpa-grand
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2009 £ Google ¥t A 2005 &0 DARPA Grand Challenge TRAV I+ —R KEDRFEF—LZE)
—FK L7z Sebastian Thrun RGEFHD IO =7HUZ. BBEGAK IOV
(2016 FEIZAE A 2L Waymo $#1&%45) &b EIF55

2010 £ (%) - RFEBHEA—D—HIEEEGEICEHT IMELREL. Tesla L)V L—DF
£/00—1% (Tesla #t. Uber #t, Waymo #t%) 0 B EirE R (H1-BUEAHH
ATATTREGTEEEDD

-BEEBEGERMTEMFK T H5RF—L7 v T (Cruise # <2013 £&I5% > . Zoox #t <[ 2014
&> Argo Al 1t <& 2016 4 >, Aurora Innovations tt <& 2017 &£ > %) Nk < L £
I5

2012 £ FANEI . 7AVFM A TAHIL=ZT M TEHENELED NMETODETEROHHERN G
BLhlEESN 5%

2016 £ SAE International ' 6 EXfE D BENEEL NILDEEREZ LR T D

2017~18 4 | Uber Technologies #t W HEBRER T AB B EHLHEICL LIS TERTETH DT H.
Autopilot #EREZFE AL T- Tesla D EMICKDEREBHMNEREHRLET S

2020 &~ BEIEERTSAE LA 4 U LD EEESGEEREICEITI-HERUVRERERHNIEID
MIZfThhd

H B : RoboticsBiz?”. Medium2 R U BB E R EEIZ/ER

Waymo #t M7t CEO, John Krafcik KIZ&kd &, BEHDBENEERY ThV 7 RUN—FOIT7ZEBELT-
# Jaguar Land Rover #t® EV £5 /LM Jaguar |-Pacel® 1 & L=YUDMKIL, PEEDEHBEHA -
[Mercedes-Benz S-Class1&RIFEETHY. 13~15 BRILEHTEEIND?, CD&SICHENBEERE (LHE
FIZloTaiTHA I, L. EFIRDOFIZIE, HEOMBIERRICLIBES—ERDBTERT HE
FRETEELNH DY,

ER. Waymo 45, 2013~ 17 FITAhIFTTRIFZ SNz Cruise . Zoox #t. Argo Al #t. Aurora
Innovations $t&EWVSTzREA— Ty T (EAHE BEDEEITHEONT HOW S5 EETTESEHEER
BREE BRI —FE£EFERTE-ODVINIZTTISUMNIA—LDBEFKEFENTILETHS. L
ML. 2018 F(TFEET- Uber HDEIRBR T D BEEHGHEICL DS TEEEZTAALZADORLEH DR
BEEONTICEHENEGREIZKEIREMEADBEHNENY ., BARILIZATTEANLLOELHI 58 EIE
B (BEEEGIV—) ORRBREICEEEEZDHILLLGH123, KERRLHFEEE 84 (National
Transportation Safety Board :NTSB)I&. 2018 & 3 B & A7)V FMTE THEETz Uber #t D EE)
BEECLIHTERCERIE., AL REBREGLT O BEEGEN. BSENLNNT-ECAHTHE
BHERLENASHEML TV -kt 25 TEELTERICRM TEA o= (Uber 1t D BENEERS AT LI,

25 hitps://www.businessinsider.com/google-driverless-car-history-photos-2016-10#googles-cars-use-gps-sensors-
cameras-radar-and-lasers-to-see-the-world-around-them-the-sensors-on-the-car-can-detect-objects-up-to-two-
football-fields-away-including-people-vehicles-construction-zones-birds-cyclists-and-more-4
https://www.nytimes.com/2016/12/13/technology/google-parent-company-spins-off-waymo-self-driving-car-
business.html

26 hitps://www.wired.com/2012/09/sb1298-signed-governor/

27 hitps://roboticsbiz.com/history-of-autonomous-vehicles-timeline/

28 https://medium.com/swlh/autonomous-driving-market-overview-b8c71d81c072

29 hitps://www.motortrend.com/news/self-driving-cars-fag-can-i-buy-one/

30 —F T, Uber #14° Lyft # AR T BIRITOEREY —ERIZEITIEFARME, ThioD TS5V I+r—LEBLTHENE
BAEXTI—h—DEBEFHNEELTVAN, BIEGHEICKIBEY—E R (BEEERY I ——EX) TR . BEDOL
ENZSHOBEEGEZREXIT)—RALTYH—ERZRHETIILITHY, THLEREY—EXICREGHEERODH
BE_—X#BFEZDERBELGY—ERBRETIEEIBE TRV EHDFLH D,
https://www.nytimes.com/2020/05/29/business/ownership-autonomous-cars-coronavirus.html

31 https://www.grid.news/story/technology/2022/09/06/autonomous-vehicles-were-supposed-to-push-gas-powered-
cars-off-the-road-in-the-future-will-we-ever-get-there/



https://www.businessinsider.com/google-driverless-car-history-photos-2016-10#googles-cars-use-gps-sensors-cameras-radar-and-lasers-to-see-the-world-around-them-the-sensors-on-the-car-can-detect-objects-up-to-two-football-fields-away-including-people-vehicles-construction-zones-birds-cyclists-and-more-4
https://www.businessinsider.com/google-driverless-car-history-photos-2016-10#googles-cars-use-gps-sensors-cameras-radar-and-lasers-to-see-the-world-around-them-the-sensors-on-the-car-can-detect-objects-up-to-two-football-fields-away-including-people-vehicles-construction-zones-birds-cyclists-and-more-4
https://www.businessinsider.com/google-driverless-car-history-photos-2016-10#googles-cars-use-gps-sensors-cameras-radar-and-lasers-to-see-the-world-around-them-the-sensors-on-the-car-can-detect-objects-up-to-two-football-fields-away-including-people-vehicles-construction-zones-birds-cyclists-and-more-4
https://www.nytimes.com/2016/12/13/technology/google-parent-company-spins-off-waymo-self-driving-car-business.html
https://www.nytimes.com/2016/12/13/technology/google-parent-company-spins-off-waymo-self-driving-car-business.html
https://www.wired.com/2012/09/sb1298-signed-governor/
https://roboticsbiz.com/history-of-autonomous-vehicles-timeline/
https://medium.com/swlh/autonomous-driving-market-overview-b8c71d81c072
https://www.motortrend.com/news/self-driving-cars-faq-can-i-buy-one/
https://www.nytimes.com/2020/05/29/business/ownership-autonomous-cars-coronavirus.html
https://www.grid.news/story/technology/2022/09/06/autonomous-vehicles-were-supposed-to-push-gas-powered-cars-off-the-road-in-the-future-will-we-ever-get-there/
https://www.grid.news/story/technology/2022/09/06/autonomous-vehicles-were-supposed-to-push-gas-powered-cars-off-the-road-in-the-future-will-we-ever-get-there/
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HITEN BB EDLGNECAZETLHEVORBRUNFIIRTIEENDI TV r—ZX <edge case> |
DFIFICETBTATSLARIML TR ZENFHRERRRD—DERELTINES,

CDZaA—RIEATATTREEY LT, BEEGEDREM RN RELMBELE >z, GM 2E(E
2019 &£ 7 A. REXRETIZEFHEEFY L —H—ERFEAT S LY DEHEZ#E4LT-, Morgan
Stanley #t1£ 2019 %F 9 B. ER AR D XK EDENPERLEELEDLEMIHINTINDILEHRFEZTH
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continues
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DB E B IER M ZL(HIBERTELETRAILTOEN KRIEEHo=1&L., 8B %% Argo Al 1t
MEREFRDLARIL 4 HFTHSBEHBARDOLANIL 24+ LAV 3 HFHMM I BEEHEREETLI=C&
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4 AICIFEEDEERRESVURT 275 EFILEHREL., FOREMIEL 300 ER/LLLEITELTLNS
4,2015 ENL YU ITULROATEIEGRAY L — DT ANETERMIELTL = Cruise # (&, 2020 £ 10
AMLREHM TCE—7TARSAN—%2RRITLLVTEEEATOTAMERZRE. h)I7+IL=T7MEER
(California Department of Motor Vehicles:DMV) MEF A1 T 2022 &£ 2 Ahvo B2 IS5 AODRE
g CRIMBDEA Y —ERERBEL TS, Rt 2022 & 6 B. AVIAHIL=_T7HNALEERES
(California Public Utilities Commission: CPUC) o B R DEARE Y —E RERICET &R KIE
BEILT . AEFERT THUOTCEHABEANEBDEGEREEY —ERFRBEIIEEF LGS, 46,
Cruise #t DEAREY—E X (FRAE . KBEDVHVEME (% 10 BE~FH1 5 B 30 ) ICBESNT
L37,

Cruise #tl&. 2022 EXFEFTITRN\A (77 B REER) CEFEGRIV L —DORBETEZRBTSIFE
TH58, Cruise 31 RU GM #tI&, 2030 FETICHENEEGRRV L —HEMZ 100 FEFETHEPTILL,
2025 FFETICELBRYOBRAEDORTZMIBT HELV>-HFLMNAGBEZEBTFTEYS. BEIEE
HEOEEIRNETIF5128. Cruise #11& 2022 £ 9 A, FBARFYITEMBICHAFKELIZCEZHLMIC
LTW%, COFvF(E, RtH 2020 EIZHRLENAVRILEQFIHEBDZ O EENEL EV vkl
[Cruise Origin]IZfE#H N5 F E TH S

F 1= Cruise #t1&. 2020 £ 11 A KYR/NFTYFI—2 KX FD Walmart 1L EREL . R0 BENEERAY S
—AEmFERAWN-ERBY—ERDON/Oyr AT SLZRBLTWS, MERTOT S LK, TUJFMA

1 https://waymo.com/waymo-one/

72 hitps://eu.detroitnews.com/story/business/autos/general-motors/2016/05/13/gm-cruise-automation-
acquisition/84323534/

73 Cruise #t& GM #ti% 2021 £ 1 A . Microsoft #t LR HlIChH =2 E IR IZIEEFE T . Microsoft #t D USIR-TwvParEa
—FA4 T TSR T — LT Azure 1ZE AL, B O BERERY Y 21— 3 F KREERAIL T 25 EFHLHIZLTIVS,
https://news.microsoft.com/2021/01/19/cruise-and-gm-team-up-with-microsoft-to-commercialize-self-driving-vehicles/
74 https://www.autonews.com/mobility-report/cruise-raises-275-billion-walmart-others

5 https://www.therobotreport.com/cruise-opens-driverless-robotaxi-service-sf-public/

8 https://www.cnbc.com/2022/06/02/cruise-gets-green-light-for-commercial-robotaxis-in-san-francisco.html

77 https://getcruise.com/rides/

8 https://www.thenationalnews.com/uae/2022/02/13/dubai-to-start-driverless-taxi-service-by-2023/

9 https://www.cnbc.com/2021/10/07/gm-backed-cruise-targets-1-million-self-driving-vehicles-by-2030.html
https://www.theverge.com/2022/1/5/22867455/gm-sell-autonomous-vehicles-personally-owned-timeline

80 https://www.engadget.com/gm-cruise-making-its-own-chips-self-driving-vehicles-051402952.html
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YT —JL(Scottsdale) EF ¥ F5—(Chandler) . 24 (Mesa) . 7z =vH X, TVE (Tempe) IZE TS
Walmart 8 JESH CTEEIN TH YL, 2023 oD INIZH xRtz KERAT 558 TH S,

B 8: (GM)Cruise DY I35 X THO BENEERS4 Y ——EXTHASh TL S Chevy
Bolt EVIE® (&) & 2022 F# $(Z GM 30O TIHFTEERIIAR T E DI Cruise Origin1(H)

% _
—

Hi88 - JETRO/IPA New York #E. GM Authority®

c. Auroralnnovation %t

Aurora Innovation %t(&. Google #t D BENHEERETO /& FEL TL V= Chris Urmson K&, Tesla
#HTEEGRTOY S LEHKIEL TV Sterling Anderson K, h—RX— A0V KEZEOORTA IR E
D HEHIZTHS Drew Bagnell KD 3 B(2kY 2017 FE(ZRIFZRSN-BENBEL AT LDREEFENTS
RA— 7y TTHA%, FtF L. BEEF DLV Uber D ESHBELEY —EARRICAIT-BEHE
R0 —H—EREMITEALTUO D, BENEGREMTORBBEL AT LAEAFERELYEINSYY
DAENRNEEZ . 2019 ERFFTITZFORKEOESRETBHEGLGNSYIIZHL TS, Aurora #E(E.
HoPBA—D—OEBRMTEMEARELEN—R DT EY IR I T THERINSEIEE TSV T+—LA
[ Aurora Driver® |DBRFEZEDHTHY . BINEERA2Y L —5 5T Uber #14° Toyota $#t87&, BENEERNSY
9578 T Volvo #HEVWVST-RFEREY—EXRERY OEM LIREL. EVYN—T FSR HLI50
AOADRA L) 7 TTAMEITEERL TLVS®, Uber #EI1ZDULVTIE. ATk 0:&Y 2020 & 12 BIZ Aurora
AR O BENEER MR EM (ATG) ZBIRL THEY. 10 FRHIDEBRIZESZHIIZH LT Uber 1A
AurorattIZ 4 {BRILEHE T HIFH . Uber it DEEY—ERBEIZH(THARL—LaVBEEDT—4IC
Aurora #t M7 U A TEDLSIZTBHIEHRETERELTILNES,

81 https://getcruise.com/delivery/walmart-delivery/

82 hitps://techcrunch.com/2022/04/12/cruise-expands-walmart-autonomous-delivery-pilot-in-arizona/

83 https://gmauthority.com/blog/2022/04/gms-cruise-autonomous-vehicles-will-operate-in-all-of-san-francisco-by-end-
of-2022/

84 https://www.theverge.com/2021/11/4/22763180/aurora-av-spac-merger-nasdag-publicly-traded-urmson

85 https://www.wired.com/story/rucks-move-past-cars-road-autonomy/

86 Aurora Driver (&, —E®Dt>H—(LIDAR) & Al VIO T . N—Fx7 (hASE) hibfEREh S, Aurora #1(3 2019
F IR LIDAR DEAFZEFMITHX4—~7 v Blackmore #tZ E XL . ¥ B LIDAR OBRHIZHE AL TS,
https://aurora.tech/aurora-driver

https://aurora.tech/blog/aurora-to-acquire-blackmore-industry-leading-lidar

87 Aurora %t (& 2021 £ 2 A Toyota #t > & U Denso %t & R EAERRIZ #2240 % #HHEL . Toyota $t DT Sienna | BEH{ET /L
~® Aurora Driver {8 &TAMETDED . Denso & IEELBIEGTIAVR—RUMDEEIZDLNT, Toyota #t&IEH
FESEMORIROCALTFURZECAREMEY—ER TSV I —LOREICOVT, TNFNF AT EIEEHLH
IZLTULV4, https://techcrunch.com/2021/02/09/aurora-to-strikes-deal-with-toyota-denso-to-develop-test-self-driving-
sienna-minivans/

88 https://techcrunch.com/2022/03/23/aurora-unveils-test-fleet-of-autonomous-toyota-sienna-robotaxis/

89 https://techcrunch.com/2020/12/07/uber-sells-self-driving-unit-uber-atg-in-deal-that-will-push-auroras-valuation-to-
10b/. https://futuretransport-news.com/our-blueprint-for-launching-our-ride-hailing-business-in-2024/
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Aurora #t1& 2021 £ 11 A. 551 EUXH =1t (SPAC) T#HS Reinvent Technology Partners Y #t&®M
BHHZ&Y. 18 BRI THFRAYIMIGIZEHZLEY, Bt EID EGICENE . BRMNYIERET ST
¥1)7 (Carrier) 07—, A—F—2RFETEZH TR T ao RO BINBEN S/ v —2Y1)a
—<a> [l Aurora Horizon | O FERZE 2023 & FICRIEL. 2D 1 F£%£ 0 2024 FIZFHRD B &R
449 —+H—E Xl Aurora Connect %315 EI(F 55T EIZBAL MLz (GEf#®R) %, LA LE D FE A
%%k CEO TH5 Urmson K% 2022 £ 8 A, BIL T H4HBRECIRESEDR Va1 — )L EREE
HICE 0 BENEE NSy DB AEEEE 1 £ EBL 8 T2024 FRIFEETISITIEERRLTHY. &5
(2. AT Da—IILOENIZHESIBMESZHRT 51-5. Apple 14> Microsoft #tIZFEEETHT B0,
BMAELRE. REVA D, BEFTH. /MAIBEOEERAETLDOHODIEEFZRENKEEITL TV CEL
2022 &£ 9 A OMETHL M- TLVS?, Aurora #t1% 2022 £ 11 A 2 BITHRLI-E 3 M3 HHRE
MEDF T, 2024 EH(EDOERAY—ERBEAETICTHRLEREMBHAREEZEALTNSILER KL, RE
FDBZIRIZEHTINES,

d. Argo Al %t

Argo Al #t (%, Google #t D BENEE O Y b T/N\—R Oz 7RIFK%1E>TL = Bryan Salesky K & Uber
O BENEEREERKTOS S5 LT FELTL V- Peter Rander KA 2016 FEIZAIZEL-BH &Sz AT L
DEREFNITHREZI—LT7YT T, EE OEM TILX Ford A 2017 FIZ 10 EFIL. FA4YD
Volkswagen #1 A% 26 BERLEZNENHEL. ZOEMARERIEL TE%, Argo Al #t DR T HTS
YR IA—LALIZF, AETHENEGEERTAEOICBRERYINIIT  N—K917 . B8R GE<TY T N
YOTURYR—EY—ILBNEENDS, BIFRLEK, h—FRF— A0V KFEHPT3—D 7 ITH K% (Georgia
Institute of Technology) S12#L . BEHEEEE ITaVE1—4—E 23 OB EERITOW R S5
HELTE1=%, Argo Al #EFINFET KEBRUVFAIYDEE 8 #h (VAT ILE, TRAAK EVYN—4
DU DC . A—RTAV  RATI 220N NI D) THEDDBEENEEE TSV I+—LDTR
MEITEREIBRIICHEDY, 2022 £ 5 AIZIEVATIEA—RTAVTEMIZE—TTARSAN—%RFTSE
BUWSELBEEREDTANETERIBLI-%, Rtte Ford 11X, BENESGR TSV I+—LEEREY—E
ARUVERY—ERMIFIGERTHILEBELTHY. EBEY—EXIZDNTIE 2021 F 7 AIC Lyftft&
DIREFFHRL?, 2022 F£ 9 ARETITVATIEF—RTAU T Lyt DT TV 75— 3> h 5 Argo Al
#t (Ford 1) D BENEERE (E— I TARFSAN—DREF) #ERNSH—E XD BRI 12100, FI-EEH—
EXIZDWTHE%t (& 2021 &£ 9 B, Walmart #t &2 L. YA 72 A—X 70>, T Ub DC O 3 &
THENEGREICLDEEY—ERZRHIRT HEHRLTLV0L,

Waymo 14> Cruise #tA M B D B#FEE2I—RUBHEREETV/OD—FI R Y— IR TEAR
BFELIBHELTWSDIZHL., Argo Al 1 IEHLPEEENBHOBREFEDYILNITT TS5V T+—LIZHE

90 https://www.theverge.com/2021/11/4/22763180/aurora-av-spac-merger-nasdag-publicly-traded-urmson

91 https://www.eetimes.com/aurora-accelerates-its-av-deployment-roadmap/

92 hitps://www.bloomberg.com/news/articles/2022-09-02/self-driving-ceo-floats-possible-sale-to-apple-or-
microsoft?sref=2h1zKciy

93 https://techcrunch.com/2022/11/02/aurora-says-it-has-enough-cash-to-commercialize-autonomous-trucks-by-2024/
9 https://www.cnbc.com/2020/06/02/vw-closes-2point6-billion-investment-in-self-driving-startup-argo-ai.html

95 BARRYIZ Argo Al 1 D BENEER TSy 74— LAlL, EMDEH%F 360 ERAMLTCEMZR2ICETIERVYINIZITR
UnN—Foz7e, EitIHEOREEt Y —(Argo LIDAR) . &g E<y 7. RIFTEHEESREZ Y R—r T 5=6H DY
SORY—ILhBERSNhS,

https://www.argo.ai/products/
https://www.iotworldtoday.com/2022/09/21/argo-ai-eyes-av-expansion-with-new-product-launch/

9% https://www.ri.cmu.edu/argo-ai-collaborates-with-cmu-georgia-tech-researchers-on-self-driving-cars/

97 https://www.iotworldtoday.com/2022/09/21/argo-ai-eyes-av-expansion-with-new-product-launch/

98 https://techcrunch.com/2022/05/17/argo-ai-driverless-autonomous-vehicles-miami-austin/

99 https://www.reuters.com/business/autos-transportation/argo-ai-ford-lyft-launch-self-driving-ride-hail-service-miami-
austin-2021-07-21/

100 hitps://www.therobotreport.com/lyft-argo-ai-begin-robotaxi-rides-in-austin/

101 hitps://media.ford.com/content/fordmedia/fna/us/en/news/2021/09/15/ford-argo-ai-and-walmart.html
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HAAT, BREGEZFALEREY —ERACEHREEY —ERZRILTESLIFSN-—EDH
- —ERERERLTEY. AHOPRHLGEEEL TSV I+ —LDEA EREE S AT LVER
HR— O RTLGEEERIIRHBL BEEEN—XITELTISLEY—ERZBRAICEAEHET
FRATEEIIITT A ETEREZR >TSS,

Ek 7:Lyft £ O 7 F)EFERALTE7 DERENTTREL Argo Al #t (Ford $t) () B EhEIRE

220 D > = 22 —m-

= 310 W 2nd St = 40 Brazos St 310 W 2nd St = 40 Brazos St
0 / 7 el 7
@ °
4 X
L3 , ==m
A v

ARRIVING IN 2 MIN

Self-Driving A
Escape Hy

.  Meetat For
.
5\ 310 W 2nd St 5.0 ABC0234
Self-Driving A Checking seatbelts... & (2
- >
i bhs Hop in the car and fasten your seatbelt
50 ABC0234 A S S
e Unlock rear doors m
Zimennes £ Editride
© Satety tools %, Contact O o) oo s

Hi B8 : The Robot Report!®3

BRI BRI~ DEEZEA TS ERE T Argo Al # THS A, 2022 £ 10 A K Ford fEMFEXR
LER#fADTEITHUYEEEFET. SRBIEOBRSNET I TEHEGRMHARADEXRLIRE
HT AN LSETICERE T AL D= Argo AIEDIV O ZTFHE—EDEEE (X, Ford
1t XIE Volkswagen #t ) BENEES R M EFITERASIN D RIAHTHAH ., BRI ANEAS Argo Al #EH
HEPOEMORELICOVDTIEHALMZSNTLVEL, Ford $#tik, 2022 F£5 3 M HRERED
FT.Argo Al HDEBEET 27 BRFILOREIHE OV S| FHIREZET LL. $#5R&L T 8,270 AF
IWDEKEHL-IEEBALMIZLTEYS, Ford M CEO. Jim Farley KIE. I (Argo Al #t~DRE%
BLO) L ENBEGEREETCOEDYIIERICRONIEND Mo 1ELE LT, T BENEEHTIC
ERIETAATEEL 1,000 ERILBHEHTESINDID ., REICFEICDOEMNEIRBBELESRRETIL
FHEERTETLVEWN I EBRTNAYS, Ford $#ti1E, S ZBEFDOEMI/KETIRBETEELZL AL 2+ 7
LAJL 3 Bt BEARITSEHTS5HETHY. Volkswagen HHREHDF L THENEG Y I YT
#FH+5 Cariad #HEBEL-BMARICESLET ZEEHLMZLTLNEY,

102 hitps://cleantechnica.com/2022/05/20/ford-backed-argo-ai-begins-driverless-taxi-operations-why-this-is-big-
news/amp/

https://techcrunch.com/2022/05/17/argo-ai-driverless-autonomous-vehicles-miami-austin/

103 hitps://www.therobotreport.com/lyft-argo-ai-begin-robotaxi-rides-in-austin/

104 hitps://techcrunch.com/2022/10/26/ford-vw-backed-argo-ai-is-shutting-down

105 hitps://shareholder.ford.com/files/doc_financials/2022/q3/Ford-Fulfills-Earnings-Guidance-Has-Strong-Cash-Flow-
in-Q3-Will-Accelerate-Development-of-L2-L 3-ADAS-Technology.pdf

106 hitps://www.wired.com/story/ford-abandons-the-self-driving-road-to-nowhere/

107 hitps://www.theverge.com/2022/10/26/23423998/argo-ai-shut-down-ford-vw-av-self-driving
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(3)

a. Tesla#tHMR#ET 5 BB IEHEE
2021 FITHITD TeslattDEXEHEHE (EV) DERFEE #3493 75 6,000 & (HFED EV HiiGEL 7 DK
14%% HHB) IC LY EVTHIEDREEFZES|I TS EV A—h—ELTHIETOHIZEEZILTLVS Tesla
#HTHAHN. Rt EEEEGFEMBARICEIENLTEY. B% 00D CEO THS Elon Musk KD FKE LH#I(C
FORYEANERDOKRELELEEDHTINVS, 2014 F 9 AIZ Tesla A #H T )—ALI=TA—k/3A
Bk (Autopilot) 1(&, SAE L)L 2 IZHE T 5 EENEERIEMEE(ACC RUERMIFXIER) 2RI 5
DRTLT, BT, ABFHLURICAESN RO TOETIIVETIIEEEZEH IN TS, FtEZ
M 2020 £ 10 BIZ. KEO—HD Tesla BEA—F—ZXRIZ. A—r 1OV KUSHEREGT DL - &
IWTESAEV Y (FSD) IN—A R DR ZBHIRL =AY, T5T2 B 8):iEEx (Full Self Driving) 1EWVS & FRE
FREIC, R R CEORETEGFOERNLELGBENEIRIEHEEICEEFE O TSI,

Tesla ttic k52 BEHEGREERALICRIT-IMYEA KRR

E% 8:Tesla #t MRt 3 5T x B EEIR#AE (2022 £ 10 AR R)

F—r 1By pE
(Autopilot)

PRERARA—b/ 8 Oy s BE
(Enhanced Autopilot)

I -ENT-FSIEV T HEE (Full
Self Driving: FSD)
XKBEEA—FhRELTREE

FAZEH 2014 9 ALIRBIZELES | FIAIZIX. 6,000 KILDEMEE | -Tesla E@MICEHINF-L X T LA
hi= Tesla HDEETIL | B D (BEA—k/qOyrE | ETEHAISN S Tesla #H O EIE
HlIEZEEHINTY | BEOSTYITITL—FT5158) EFL2MRAO7 (Tesla Safety
3 Score) CEROATE#ERB/LTLNS—

HOEBEFICRESIND
-FIFAIZIE 1 5 5,000 F/LODEMF
ENHID (BEF—b/ 1Oy
BENSTYITITL—RT588)
XY TR TavKXTOFIAGE
EA—rRMOYrERENSDT YT
—KDIBEILAEE 199U, HEERRRM D
DT7YTTL—LDEEITAZE 99 KIL)
Al RE

SRATLIZ | - KBEEEHE ) —XT | BELF—F/NAOvMEEEIZINZ | RIERRA — R/ SOy EREIZINZ
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FIZTLDHE
HROBEY

H 8 Tesla. Screen Rant. Tom's Guide D &1 EIZ/ERL

Tesla g, SEOBMESIZEL T AT LY I 7% OTAEBRYNI—IHB) TPYTT—hF
HZLT.FSD OS2 HEFEERILEEREMICENDEZTHY. 2022 F£ 9 ARICIERERUVAFHFIZE
(1% FSD R—42705 5 LD EEMNE 16 EAITIEKRL. RIERETICHABRET S A8EHLMIZL
TWAM2, COEEICIX, 2022 £ 7 A ST 3,500 AYAILIZELTLNS FSD ##8&.L1- Tesla Bl
DTANETEMERIERETICEH 1 BEIMIICEZESELEVSBEFERSEL-HIZ1——B%
[GIFf=Ly Musk RDEFDLRIELAH S, BIKIE. FSD A—4r7O5 S LDHFRRERIZENTIEE
ERFEBORBLIDLEIZGELSIEN D, BENEGEEEICRET SRH A FICE LV EUNEEE T, 2D
IREFEADSEN D ATEEMEIC DV TEEL TS, T O B ENESEMIZET 5T —4% Tesla EOA
—F—HoBT. BHEGOERICHITHHEEDR EISENTELS Tesla HDESRKRRETILIZNT S
HHLBMLDERDE XELIG->TEY . KEHAELERRBELER (NHTSA) (TA—k/ 1Oy iEE
ZEEDROD Tesla BICKAEEFORAEMADERERHAHERNZIEEZ(T. 2021 £ 8 AN LIAE
ZRIRLTLSIEM ., ROYBAFOA) 4L =7 MEEF (DMV) (&, A—k/ 31Oy FSD 2B 514
EDREBOEEEGRAN R A TEREETZRICER TEINDLIILHEEEZALHELT.RET HED
KHTNBU4,

b. AASHB(EDar)R—RADOBEETISENT S Teslatt

LR LT= Waymo #1 4> (GM) Cruise %t. Argo Al #t. Aurora 1% & & . IRE B IEGRMTBAREEFEMN TS
KEBADLEF, L—F—HEBHGFULYIKRICLE - THRIR> T A ETHORMZETAT A ETHMRET
DEEEEES) A—MLEGI TIEREIZAIN S LIDAR ZF AL THY. LIDAR o Fon=T—3%E&ICEFHHE
ERICRIDEREEMREERLTINDYS, ChIZXHL Tesla #ti&, hASHLOBET—42% Al BNHOHFL
THRDEEFERELFRTSa0E2—4—EPaVARERALTILVS, Musk Kl LIDAR O F|AI
MRTHOIMHIHTHIN . FORELHEAHD—DIZIRAMGH D, LIDAR —DH=YDIRMEIH 1 AR
IWEETHLID . WATEHT M ESRFILEEETEA. BEEGLED—RERZBIET TeslattiTéoTE
DIEEXIEREICKEL, BENEEFEMBARKICH TS Tesla 1 DEA L. FHDOEMICEEH IN TS
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KETF—RIZHY . CNERGERIZ AN IZFEIELIET HETTHLAVERIREICHEY IR TE
LSEEIGLS AT LEEY LIFLSELTULVSMS,

Tesla $#tIEHAATHE (E Al Za—FIILRYRT—DIZKDBABE D> T—2I8) DH THEET 58 E)
BEL AT Ll Tesla Vision INDBITERBIBHIIED TEY., 2021 &£ 5 AIZIE, dbXTHiERITO R
Model 3 R Model Y EMICHEEHINTOSMERMDI=HODL—F—tEoH—DEEEBELL. 2022
F10 BICIXEHBEECHREEMELSEMEARORRERMNTS5-HDBE KLY —(USS)IZD
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111 hitps://www.tesla.com/support/autopilot#capability-features
https://screenrant.com/tesla-enhanced-autopilot-vs-full-self-driving-differences/
https://www.tomsguide.com/face-off/tesla-enhanced-autopilot-vs-full-self-driving

112 hitps://www.theverge.com/2022/10/1/23380764/tesla-ai-day-full-self-driving-fsd-updates-dojo-supercomputer
113https://insideevs.com/news/6117 11/tesla-fsd-beta-expands-to-60000-more-owners-in-us-canada/
https://insideevs.com/news/614002/tesla-expand-fsd-beta-program-globally-by-year-end/

114 hitps://amp.cnn.com/cnn/2022/08/15/business/tesla-fsd-california-dmv/index.html

115 hitps://www.thatteslachannel.com/tesla-autopilot-vs-waymo-which-is-best-2/

116 hitps://towardsdatascience.com/why-tesla-wont-use-lidar-57c325ae2ed5

117 hitps://electrek.co/2021/05/25/tesla-vision-without-radar-warns-limitations-first/
https://electrek.co/2022/10/04/tesla-moving-away-ultrasonic-sensors-in-favor-tesla-vision/
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Rearward Looking Side Cameras Wide Forward Camera Main Forward Camera Narrow Forward Camera
Max distance 100m Max distance 60m Max distance 150m Max distance 250m
-
Rear View Camera Forward Looking Side Cameras
Max distance 50m Max distance 80m
Hi#8: Teslalt®

BHEDEH T TEEFOEROVELGSBREETEITAS SAELANIL 4 DEENEGZRICERLTIS
Waymo #t® CEO. John Krafcik & (&) (& 2021 F£ 1 B. FAVEDAUAE1—TI 4 (FELGEE
FETVRTLEESOTLSD, Tesla #HIFEEICKRESLLEEGZIEVATLERFELTVSEEEA—
—D—DITET . BHAFERBICEEGLLNEREL TS, ChlzxtL Musk KlE, Waymo D B
BEER D AT AT AMUSZEZ - KRHIGTOERICE>TLWVEWIEN S, TIEREITHHFREY) 21—
3> (highly specialized solution) &L THIGEADATREEZBIRL TS, KBAD—F &LV
RTEAIZND Tesla AN BRETVATLEERTENL hOBREEXEELYLBSITHIGETOR
MEREITADEZEZONDD, T2 HIELEDERRFHRICOVTIE. ChETRIEL LA EL-FER
HiZEREXLIZLTULVS Musk ETHDHY, YouTube Fr R JLITesla Owners Silicon Valley 10 2022
F6 ADAUAE1—T, [TeslaEN R EDMELHLINEBELI LGOI EEETIDEELLEEE
TOERIZHY . MELTCOBMMEEICERZEL TS I EBRNTEY 2, SEOEFEIEBIND,

(4) Apple #tIC&D5EE BELEEX GO EV BAFICE T-EYB AR

Bloomberg (& 2021 £ 11 A. Apple T BEEEGICXELI-MEB EV ORFEEMEL., BlFn(d
2025 FI2E))—REINDRAHTHDHEHRLET-122, Apple #H1E 2014 £, 1,000 AFHEBED IS —T7HE
FARZEOHTHE EV OREZBEIT IO IR 2442 (Project Titan) IIZEFLTHY., FE#EFZFD
HMEARLTWVEWN -OERTIEIHLLEEBARESNATLVSD, LHL., 2016 FICRTADzILDERD
BHENEGEMiE XA AV IR I 7ORKRICO I AN Tal oM Eh> TV =B+ ADKEESE
RELI-CET, B EV ORI LIFEINzEABN T2, Apple #EIX, 2D & 2017 &£ 4 AICH
YIA =TI TEENBGEDRERHAZE T, 8T Lidar toY—LGE2BHL-BBEGEERMDE

118 hitps://www.tesla.com/autopilot

119 hitps://arstechnica.com/cars/2021/01/waymo-ceo-tesla-is-not-a-competitor-at-all/

120 hitps://www.vox.com/recode/22700022/self-driving-autonomous-cars-trolley-problem-waymo-google-tesla

121 hitps://electrek.co/2022/06/15/elon-musk-solving-self-driving-difference-between-tesla-worth-a-lot-or-nothing/amp/
122 hitps://www.bloomberg.com/news/articles/2021-11-18/apple-accelerates-work-on-car-aims-for-fully-autonomous-
vehicle

123 hitps://www.macrumors.com/roundup/apple-car/
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TTAREERLTHY2, [t CEO M Tim Cook Rt FE# A BENES R Th 7 DREFICHELTLY
BIEENITEDH TS, FfFZFDH. 2019 £ 1 AICBURZTODZIRD 200 AL EDREEEZEH
BT 5%, BE 6 AICIXEENEER Al YIR Iz 7RREEFMNITEKRE—RT7 YT Drive.ai $t% 8 U7
THHELTLS,

A ) 2021 4 11 A @ Bloomberg DREIZ LD E. Apple #IZHIT55E L BENEERICx E LTz EV BF
[X. 2021 % 9 BIZEELT=Tt Tesla ED YT I =7 THHS Doug Field I+l Apple Watch @
YLz TREEEETHA Kevin Lynch KEFIDITEDON, BENREER AT LDEEELLD Al =2
—SWL 7Oty Y DTS ORFEINBRCKEBDT T L. Apple #£® iPhone./iPad #fK+> Mac a>Ex
—B—DFITA—H—DFDFvTDEEEFMNITHENSTETH-1-1%8, Apple #t(X. B EV DED*
RAETIVIZDOWC, EMERETIEHEHEGR2IL—ELTRRT M HEERITERABEELLTRET
ANNETEBZITOTHY. FIBEDBEIENVRILLGEDHEMEBDTVRAZREAL TS ENSZE
THAD. FEBICNATIURG EV ELTHEERITICRFTINSAREENAE L A DN TET12,
ETAHNHY, 2022 £ 12 A 6 HIZ Bloomberg A EHDEZREHDFELLTHREIZEZATIE. Apple #EIE.
NIRRT JLEVST-HIEHEBE DLV EL BENEGEDERIIBRFRMCIIEEgTH L LHIML. 1]
HEFISLIFIHEEZHEA . 2R ERICHTS5BMEGHEEDAZT Y R—F T 5—REEEMIT EV
REHEDTNDEDILETHY. [ EV DFFEBZREHE 2026 5. BR5E/MH& (X (Tesla $1D Model S B
IR —ETILEIFIZREHD)10 BRILUTICHZRELTHSELNSLH,

KTH/AP—=1—RX AT 47T The Information NTAS IR BAEUIZHELT- 20 BDRAZYTIZHT
BAVREL—FRIZTARLI- 2022 &£ 7 ADRETIX. AT EESNSEELEEEOANBEDLYD
LS E | Rt BEHEGRAKICH T 8 ERDFFREITEIHRE SN T3, Apple #L[& Bloomberg =&
C—EDOHEIZHLAR AV E—URERLTEST . FEEERLZVVN. BLEEHETSURNE
¥D Apple HICK LB ENEGLEMFEOSROBRAIEEIND,

(5) VRERELZESTHERERNSVIEREFNTEIEETL/V—0BE

a. MmESEBEBEEIVINHADKRER

BENREERISY(F, HROEEEB TEFL—RMUTLEVA EFEOBEEERN Sy /M OELICE
ANIFYRERICTARGEELLDIALENIEFE RGN EAONTIVSD, BENEERMNYINRALLS
nhid, KIgLEEDOHFELOCIRMIRICDLEASEA. IAFBROSISLREFHICETEIYTSAF
I—VDERGHEREMADTREMENH SO BRERIZIDATHEAOELTEESF>TEY. BF
BIEMSVIBRMEFENTERE— T YT ORBEERETVURITHELTINGS,

B 10: BEE&RMNSVIRE— Py TICL BB ERRER (1 EDNFYUFATY) DR (BA - BHRL)

124 hitps://www.macrumors.com/2017/04/14/apple-dmv-permit-autonomous-car-testing/
https://www.macrumors.com/2017/04/27/apple-self-driving-lexus-suv-spotted/

125 hitps://www.macrumors.com/2017/06/13/tim-cook-confirms-apple-autonomous-driving/

126 hitps://www.cnbc.com/2019/01/24/apple-lays-off-over-200-from-project-titan-autonomous-vehicle-group.html

127 hitps://www.theverge.com/2019/6/25/18758820/drive-ai-self-driving-startup-shutting-down-apple

128 hitps://www.bloomberg.com/news/articles/2021-11-18/apple-accelerates-work-on-car-aims-for-fully-autonomous-
vehicle

129 hitps://www.macrumors.com/roundup/apple-car/

130 hitps://www.bloomberg.com/news/articles/2022-12-06/apple-scales-back-self-driving-car-and-delays-launch-until-
2026

131 hitps://www.theinformation.com/articles/inside-apples-eight-year-struggle-to-build-a-self-driving-car

132 hitps://www.cbinsights.com/research/autonomous-trucking-freight-companies/

18


https://www.macrumors.com/2017/04/14/apple-dmv-permit-autonomous-car-testing/
https://www.macrumors.com/2017/04/27/apple-self-driving-lexus-suv-spotted/
https://www.macrumors.com/2017/06/13/tim-cook-confirms-apple-autonomous-driving/
https://www.cnbc.com/2019/01/24/apple-lays-off-over-200-from-project-titan-autonomous-vehicle-group.html
https://www.theverge.com/2019/6/25/18758820/drive-ai-self-driving-startup-shutting-down-apple
https://www.bloomberg.com/news/articles/2021-11-18/apple-accelerates-work-on-car-aims-for-fully-autonomous-vehicle
https://www.bloomberg.com/news/articles/2021-11-18/apple-accelerates-work-on-car-aims-for-fully-autonomous-vehicle
https://www.macrumors.com/roundup/apple-car/
https://www.bloomberg.com/news/articles/2022-12-06/apple-scales-back-self-driving-car-and-delays-launch-until-2026
https://www.bloomberg.com/news/articles/2022-12-06/apple-scales-back-self-driving-car-and-delays-launch-until-2026
https://www.theinformation.com/articles/inside-apples-eight-year-struggle-to-build-a-self-driving-car
https://www.cbinsights.com/research/autonomous-trucking-freight-companies/

—a—3—91&Y 2022 F 12 A&

Average deal size

@ Median deal size
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HEEH 8,755 ERILICEYY HBZHRE(TAM) RUBEXEDILARMAREVWILELERICEFEG
Waymo #t4> Aurora 1 &LVo =B ENEERS2 VS — T ORAFEEZ) —FT5T70/00— XL BEHEENS
YIDRAFICTSALTHEY. 2018 FLIRICEEERRN S VIR TLERR T HR N TRENFZELE

18 HIDEEIZREC,

134 hitps://blogs.nvidia.com/blog/2021/02/04/what-is-autonomous-truck/
https://www2.deloitte.com/us/en/insights/focus/future-of-mobility/autonomous-trucks-lead-the-way.html

135 hitps://www.prnewswire.com/news-releases/ata-releases-updated-driver-shortage-report-and-forecast-
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aug2021-eng.pdf (p.15)
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TuSimple Autonomous Freight Network Roll-Out Map
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M. AEGRICITES M -T=172, SELF DRIVE Act £ 2021 &£ 6 AIC TR CHIEH SN ERESNDESE
[ZAFEESN TULNE AN, I/ A TERIO RBELIEII->TUVELY,

RE 14: £REMIH1THEBEBEE /M5O DRFIRBE
Both ® Executive Order ® Legislation

Permits testing
and deployment
with only some

irements

Permits highly
restrictive AV
testing

its testing
deployment
inimal

ictest regimes
with multi-stage
ap |roval process

Permits some

deplo}fment of forms of AV
robotaxis, not of AV trucking, has no
trucks laws of passenger
need to notify loca ) AVs
DOT
L J
A Testing on

e testing and
\with minimal
rules and oversight

roads wit
minimal
oversight ~

Note: Regulatory state as of June 16, 2022; at least a dozen AV bills are pending across the country
Source: National Conference of State Legislators, Dentons, Reuters research

H B : Reuters™

#th 5T, KIRT A b\ H R EEHIA (Department of Transportation) (% 2020 £ 1 B, I BENEEREATICE
(FRERED—F— v T DR HENEIRE 4.0(AV BE 4.017%) | LT 5 B ENEERRATORM IR Y
SEFEMEHATVRERRLIZYE, AAMFORE OREM (EF21 )T eREBEICERLI—F—
BUASa=T1%#RETDHILP. QT 0/80 -0 BT R/ R—2 30 DHES AL THE
MLETIEOMILERETHIL. QFEE -BEROM— LB ERRMGTRYBAEHLETLILE. DI3DDE
RAOBNSERIN, 38 OEBBATHEOCMIIEEE. TER. KMBEMFICLLEEEGRE~DORYEHA
EHELEZLOT, BEHEGRNICE T2 REND T EMISORIFEIETELTLSY, XK E#E

1722018 & 3 A M Uber tt M BENBELH (KD SITEEMETERICKY . BEHEGEOREEICHT IR EINEE-T:-
ZENREIZTEZEL TS, https://detroitnews.com/story/business/autos/mobility/2021/02/01/why-policymakers-might-
open-bottleneck-autonomous-vehicles/4221781001/

173 hitps://www.congress.gov/bill/117th-congress/house-bill/37 11 /text?r=55&s=1

174 hitps://www.reuters.com/graphicss AUTONOMOUS-TRUCKING/

175 hitps://www.transportation.gov/sites/dot.gov/files/2020-02/EnsuringAmericanLeadershipAVTech4.pdf

176 hitps://www.transportation.gov/av/4

177 https://www.therobotreport.com/av-40-initiative-usdot-announced-ces-2020/
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(USDOT) [, ZHD AVEEK 4.0 DIRBAIZEIZ, 2021 &£ 1 A, TBEEREIZRET S A 5HE (Automated
Vehicles Comprehensive Plan:AVCP8) 1& /A& LTz, RIFTETI&, USDOT D BENEER R TLDED
AVERKICEIIT. LLTD 3 RN BELERELHET HEL TS,

o BHEEHEDHE— USDOT &, — T REZELR/N—IF—PRT—UHRILT—H BENHE
R T LDBEECRRICOVWTHENDIEBETEIERICT VLR TEDLSIZT S,

o MAEREDFFH— USDOT &, EFNGEMEE - ERETILZERET (FLEIDMHE
ETHHHNEHEL. BREGE AT LEMDREL/NITA—IVRETHET 5O DA R
CY—IVEERE (FRAF) T 5,

o XBEIXTALAD¥EfE— USDOT [, ERT—IHRILF—LEEL, BENEE X TLEZREIZET
MLMAET DOITHELGERNGEHTETHEERET HEEIC. RBIRTLOREM, $hEME,
TOEADRALIZEED D,

EEE TD NHTSA (£ 2021 £ 6 B, SAE LA 2 DEAFELTIEY AT L (ADAS) 42 SAE LA JL 3~
5 DEBEGRRATLEREL-EMEZERT28BEA—N—FIHL. BRBHONBTEIHELEDL
5 10 BUAIZHRETHL5BHET T, AETO BEIEGEMOFAICER T 5B EMNEREMORE
RHTEL. BTFHENER LORBREEMIFITA-OICHERBRIINEICSTHALTLNS L, Ff-,
NHTSA [£ 2022 £ 3 B, BENHERR AT LZRBEH L-EMEZ MO THRIZEHT- FMVSS DIEIEIZET
HREHFAEFHRL EEFEOCN\RILGEDFHHEEDLEWEHRICOVWTERETS—A. XKD B
BELEHRD RS KELHIFIT S EHBHMEICLT=, Pete Buttigieg BHEE (X, COEIEIZBELT.
2020 ERICH I HEREDR LTI HEELFEdE. BEEGRERIIEV AT LDESIZER
REHEZEDOEDIETHY. SEDHIL—ILIEZFOEELRTY T THSI1ETAVIL TNV,

s BHEREHEQTH/O0—LEAFEIRMHT55ERE

. BENEGRFIMTOERICAIT=Y 7oz 7IZIE, ERE5&1E%E (deep reinforcement learning?®8?) |
EFEEND Al FENEICAVLLN TS, LML, S RERCHTH TOELGLIRBIRE, BERIETTO
ETHE BUSRET CRETIHABRIVOr—REEZEEL GEYIIEMEIMET I ZENDTESLR
TLORARETOTORREIFEICERTHY . SfEIVE1—3—)Y—ANROLNZIFH ., £2H
ENoT+EQOHRBINDRIAHTHD®, £ VI I T DEEETIILDOBEICVHELZBENERE
DETTAMT —FQORENS, S5LEETILOER TR RABEZTSITV/O0—AMIZLLEOER%E
EY 518, LD McKinsey L DEAEICLDE. BIEBD SN, WIHID SAE LAIL 4 BRE (BFER
EIT) OEMARIZIEV IR T N—Fox7 BB RUTANERZEH 6~15BFILERET D
HENHY . BHEOTE M TEIETEITAS SAE LU 4 X(E 5 DBEENEERAY S —DRFIZIE.
D5 EQEANIIDEATINDES, 125, Waymo 1A B BB i D FF RIS E O L-B A,
2020 £ 2 AR CTERRKRED 35 BRILICESEHETREINTINSYE,

178 hitps://www.transportation.gov/sites/dot.gov/files/2021-01/USDOT_AVCP.pdf

179 hitps://www.transportation.gov/av/avcp

180 hitps://www.nhtsa.gov/press-releases/nhtsa-orders-crash-reporting-vehicles-equipped-advanced-driver-
assistance-systems

181 hitps://www.nhtsa.gov/sites/nhtsa.gov/files/2022-03/Final-Rule-Occupant-Protection-Amendment-Automated-
Vehicles.pdf

182 hitps://techcrunch.com/2022/03/10/nhtsa-first-autonomous-vehicle-occupant-safety-standards/

183 S ESNIZRBERMIZE LT, IVE 21— RIELATHRROBEEERLENLARIEETTHILET.FRID
BN ERKICTIERREFTADIIINIHDITA—T5—o 0 ERAWN#RBEEF ED—D,
https://bdtechtalks.com/2019/05/28/what-is-reinforcement-learning/
184https://www.mckinsey.com/features/mckinsey-center-for-future-mobility/our-insights/whats-next-for-autonomous-
vehicles

185 hitps://bdtechtalks.com/2021/04/29/self-driving-car-market-consolidation/

186 hitps://www.mckinsey.com/features/mckinsey-center-for-future-mobility/our-insights/whats-next-for-autonomous-
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187 hitps://www.theinformation.com/articles/money-pit-self-driving-cars-16-billion-cash-burn
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R 17: BENEGFE MO 1 —Rr—XBIFRFEaR MEEE

Autonomous vehicle development costs (LISD) MW validation costs
M Hardware development costs
M Software development costs

$3B

$2B

$1B

<$200M $500—
i $200— 1,000M
<E200M 5 N 500M

‘ L3 traffic jam pilot
@ L3highway
© L4nhighway

° L4/LE robotaxi (vehicle on demand) in urban areas

e L4 autonomous trucks (driverless an highway, hub to hub)
o L4 autonomous trucks (driverless on full journey, on highway, and to final destination)

astion: What level of investment do you expect is needed for an industry player to bring an L4-capable vehicle to the market?
ree: TS respondents (Morth America, n =31 E 33; Asia fic, no= 11y

H B8 : McKinsey & Company!88

Cruise (% 2022 £ 9 A, B4 6 AICRA#AY LISV AaTRET O BEEGTLY S —NEIL-E
EEMEZTT, RO BIEGZLIL—80 BFa—ILL,. TDVYIL Iz T7EETRIEFILI=ERRLT=.
NHTSA (&, BtEF#£ L1z Cruise D BEEIR IS —DY I 7IZTDONT, MFEDKRTIZHLY
THOEROEREZR>TFRALZY. BARAOERERIC+DIIRIETEENoF-mTREEA H D 1 L5
LTHY. Cruise #IXV 7Dz 7 DRIFH % (EEHORREIXEHREL TULVELERBAL TS, £RNOEM
ROMTIL. BIHBEGENEE T ATy —RIEHEREGICLESEL. AKVLBIZZFAILS VBT
BEREOBRLEEHNMEINETYOr—XERBADTHH., LOICEESLRNEADFELH D, GM R U
Waymo #DEIHEmTAY 5 L% —FLIRBREF DM H LAV D Chris Borroni-Bird Kl&.
TARIXEEICR—ILDEEA>TEEBE . ThBERIIEZETHoTH, TOR—ILEFBULN T TTFHA
RUOEL AR Z B ELCEEGELYENRYRRICTL—FZHO LN TFRETHY . BENE
VAT LOBM-FRT7ILT)XLIEIABOERKFEBN-LE- HIHETIENIELTEY., (EL2E
TOTLyorv—END) BENEER AT LRARLEN. A KVIREISEE TEHIEE A TELL
FEIRTLOHHIEEZRSIEERELTINDYO,

188 pttps://www.mckinsey.com/features/mckinsey-center-for-future-mobility/our-insights/whats-next-for-autonomous-
vehicles

189 hitps://www.reuters.com/business/autos-transportation/gms-cruise-recalls-revises-self-driving-software-after-
crash-2022-09-01/

190 hitps://www.reuters.com/technology/truly-autonomous-cars-may-be-impossible-without-helpful-human-touch-2022-
09-12/
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ERTOEERERAY—ERZRBLTLS Waymo # TEIZIEKRELTHRIFEZ L FONTELT L, Rt
[% 2020 £ 3 B . KEBETI7RF®D Silver Lake tHEMNEWNSERESVURT, 225 EFILOREH#ELD
HERE L IEICEA Yo TUNVA192, Uber (1 AN H—E XBAIAMD 4 FELIRIZ 100 FTh TH—E REREE
LD LIEREBHIC. BENEEGR2V—DEARRARE—REERIZHD KUY T, EXLZIRMNTARE
FICKIBLRERNAMND 0. BHEELEIY—DESRRT—RIEERBIZHEIDMNEWSI TR T EKAL
LTHE-oTULVSI8, AT, &ifi Argo Al t~ADXEFEITEUIVER KL, BHEAFEOL AL 2+ LAR)L 3
DRTLIZHT DR EICEELIERZD IS HRETET Lz Ford #DFlICH#BNE LS, ERTIE, —
KUZLARIL 4(RIELAR)IL 5) DEBFEB T D TIEAL, LEEEL R IED X T L (ADAS) Hiffi & ER R YIZ
HEILSETCEEEGDEREZBET 7I0—FADEFENEF TS AUF, Lk, EEICAFEL
Mi5EsAE =%t BlueWeave Consulting #tIZ&kd&. HFE D ADAS HiiEM 2020 FIZHITH5E LI 250 (&
FILT., ZDHREIE 2027 FFETITH 3 FITEMT ERIAATHDS, CNIZIE. BERORFI L BHAEEIE
DEEMMLEIZEET5LEL T, ADAS OERAZEEBMICERBLL TSI ELEEL TLVS, Mobileye #t.
Aptiv #t. Magna #tE KFBHEA—H—RITH TS/ V—LEEZEL . ADAS Y1—a v D%%E
FHAFEZIEETLANVN—OH T, T2LEANEBETEEIV—OERBHELAELZD(E Tesla 1D
Musk ED#H T, thDERIFTO LI MTEBEEZHERNITEIRL LS EFLTLVELVN,

Ford 1M CEO T#% Farley K(&. Argo Al #1 DEASE R REFIZI BENEEREDFRIC DV TITIEEMT
HEN, REEDEVELLTEEEGREZKRRICERATELIDEELZEDILTHY., TOHETTiELT
LEL{BH THRETIDEITLEOIEBRTNSYS, BEHEGRI I —DRAEBRFICENTIE, MIS8EUL
AIZKRBELHIGERERRCTEIMDBEDETRYEZERATHEF B, R THIGEE)—KT
% Waymo #t & U Cruise #tI12&kd5# DY —EXRBRICRITE=81ZAEBE SN 5,

KALKR—ME. ZORBICETH2F A, ERME. MR EEOTREZEO LI O T, S
A HREIZE T HEDTIEHYFEE A =, KLR—FDFREED . ALAR—FADIEHRDFIAIZEL
STHEEZHIHEL. HEBSNAILLIREEEZEILDTEHYEE A,

191 hitps://www.carandbike.com/news/waymo-continues-to-lose-money-as-revenue-increases-for-alphabets-other-
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192 hitps://www.zdnet.com/article/waymo-closes-with-2-25-billion-in-first-external-funding-round/
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W FIDOEEIZELC,

195 hitps://www.hotcars.com/why-ford-and-volkswagen-are-shutting-down-their-autonomous-car-project/
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