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A |CCV 2025 Foundational Model for
gr %2 > .

BRE: AE () FSD & A2 3% ot fif i

A E AT U E R (20251020-20251102)

fj $1350525030001 > HEHMREIE CHEIIES” MO EE: ERAEEEUSBALNER, BaS5
| i ze@huayuanstock. com MR 2 B8 O N SRS SR EL . M5 ee R 3T P R A K RS/
g’f\f 1350525070005 EH EE R RENER, BIEtaTIFmES Al 5 Scaling-law,

chensong@huayuanstock. com > BEBEIEH R RS TR R (BITRRAE 2 MmE

FREERESSRHE) . BARIEEENTHERESRENE (RATREHHSH

S WHRESER (flSA. HEBR. TBFESAT. RBRE, BEROFAE) , X
FESERTETENELRRTRERASRE ) ; BIFRMIEE. /MER VLAVLM
Py ER, BEFBBEATAMEENRRIEIKES S, AITEHEEER ( S THaifn

F&, EMARNR, FEEERRAEERNER. SR 0L EEENTHERN;
M FRERR[X—BARNITHELIR ) o

> EHAEBEANFERM: Robotaxi&Optimus LR FE B TE—E FSD #Z M4,
REFINGEIERIEM THESEES, REFEEZHIIEMIEAES,

> BESWEL: BYCKTHERRFEHRARGERLOSTR A LBEEEEN
A (M, /ME) . ZOIRT Tier! ( &ikm ( fithds, #UIHE) ) . LiEHzh
(1845%] ) . REHEERNSE (EEER. WMEBEF. 24188, PREHE) (| &
ETHH (BAEE ( RERE., EBEG. BEXE) . XEALR (HFLIE
A EZREB) ). Robotaxi ZBE ( 3LZAMIT. NBEIT. BRHIT. TERE ).
RoboVan ( ALiIRERE, #HAR ) Fo

> RERR: 1) %ﬂﬁET&ﬁﬁﬁﬂ 2) R%HEIL\{‘K; 3) FARBELEIER KK,

AT MAEEXLZ B RALAAREEE R
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RES=

L 4
2. BN AHIF B XBRUA IR s e 5
2.1. BINFTEERHAREREY, REFARDGARMNEARLIEF B e 5
2.2. BiEHRBR]Z I AEE D Z AR B T ...occeccnneesesese e ss s s sess e se s snenes 5
2.3, FREGRRMIGEAE T e 6
KT IR o T 6
3.1, et TRk BB K (Curse of dIMenSIONAlitY) ...cccceceeceerceersererersermsesssssssssnsassssasaens 7

3.2 HEBZAAELARRKRKFK? EAKETHAZME? (Interpretability and safety

QUATANEEES)  wevverermsrrssrrssrssmessresmsernsarsnsssmsssassseamnssasssssnsssnsssasssesanssansssansssmsnsassssnensesnnesansnsnnns 9
3.3. 3D HATM AT (3D Gaussian SPIAtiNg) .cceeceerrecreesererserermrsessesesssssrassesssassessesasarss 10
RO O N 12
R 15
B B e e e e nnnan 16
T & o P 16
A0 - O 17
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BRER

A& 1: HAEAVI2 AT R TE5b KB\ %, 2474 36HZ, Hidrh =4 4

o e T E T = 4
Bk 2: HABEIEERFAZELE coooeceeesemsessesssssesesssssssesessesssssessesessssssssesasss s sssssssans 4
BE3: A AT ZIAEIRIA BB oeereeeeeeemseesssssessesesesssssssessessssssssssessssssssssssssas 5
Bk 4: HBAAERNEIRIEF BB cocececeseeessesesessscssssssssessssssnssssmsssssssnsssasssssssssssses 5
B%&5: %£#B, BILRFHF, FSDRIEGFEBBET RERE s 6
AR 6: MMABRFKIMBEEHBLSORIZRAADGBE R I ZREK e 6
BR7: LAREBMAGKEEFTRX, HERMBFFHENRD e 7
Bk 8: HAMBERIWITKERED FHIE oo smsmsmsmsesssssssseses 8
B&9: MERIAPEEHD, FSOHAAN FRETRTR, RITBR rerrrrnrenns 8
BR10: RESATEREREBE F LA e 9
B&11: AT HLERBRRANG -, LARTRERBH P HALREL e 9
BR12: HMPBELRAT EMERY “BR” REAER, BLLIMBBHXK ... 10
B&13: A TF2D BBRM3D HFERMNHAFERL o 10
B & 14:  NERF HIZF T AL oorrurerrecrserssessssesssessssssssessssssasessesesssessasesssssassessssssssssssssssssssas 11
B & 15:  BDGS I couerureeeueemssemsssssssessessssssssesssessssessssssssssassessssssasssssssasessesesasesssssanes 11
B & 16:  BDGS VS NERF ceoreeuurereeesrersrersssessessssessssessssssssessssssssssusesasessssesasessssessneasaees 11
B&17: HAT109 4 K& X 3DGS VS 4 3DGS couerererreerssensseemssessssessssssssssasessasesanns 12
B 18: HHIERITRIRAE ALY oo ecressesessesesn s ss s ssssn s ssss s ssassssnsnas 12
BE19: HMEET “RE-FHE” SHBEFEME e 13
Bk 20: #FRBMBTIAE F 0GR E B LE F IRIBAT coeececececeeememsmeeeseemsmseeeessmsmseens 13
Bi21: ATFTE—MEEREHERERIRRA AN KAIN ooeeeeeeeerermrermrmsenenenenesesesesnas 13
BR22: TARAHLEAEFHHFRBEHREXEII e 14
B%&23: ATFHRAZFADNTHEIFTPHETAE s 14
AR 24: B ERTARFBARHEROFERER s 15
B% 25: FSD #9492 R4 RA A 2] OPHMUS L coueeereemseemsemssee e sesesssesssessanns 15
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1.3

AL FTERNRES| B Tesla Al Software VP X H BT Optimus A #1288 AT H leader
Ashok Elluswamy (PR % < REHTE XK ) F 2025 £ 10 AFEHEHMETRE ICCV RIS
=

HIRER—V12 MAEFHEFHTA FSD £ RSN HAR—KREHEME, 4K
FURHMERB[EIEEABN, BEREHT -SEBITHIE, ERIER, EEWITETD
B, EABEREMEMEWEMRALN., ERAFZ KRN, XLEEBAMEARARIE
i, SEARBES K%,

1: BB VI2 AT o3 & TSI %, BT 36Hz, MBS WBI RN
End-to-end foundation model for all of driving

A large model, trained with tons of data, has large context, runs at 36 Hz, directly produces control actions

Camera videos

Navigation maps

Next action

Vehicle kinematics

Audio

#H & R: Tesla ICCV 2025 Foundational Model for FSD (#E#: Ashok Elluswamy) , &IRiEKAF R FT

SERRE—Ashok RGRT TR E Finflin BB RN WE Al (FKAE
L3/L4 & AFEHBA ) I BRMHER: NEE-EE-TRERZERE-TU-FTE-B
HEEH, WL THRERATZNRBOERURRELTMEMERY, ARNTHESETE FSD
H A RS E L B iR B iR T R AR .
Bx 2: %ﬁﬁhﬁrk%&)ﬁ&, 5%

———————————— == - - - T e T |
| 2016- | I 2018-2019 1oy 2020 Loy 2021 112022 11 2023024H1 | 2am225H1 i
Ie WRERAETRE : I v BIABEFFEIRN- : I+ Fusion-Smart Summon : I+ SIARFFER : 1+ SIALFMSE L. SIAZEBISMES - . 1
! (f##NCNN) ! “HydraNets” H !« Transformer | Ve WIS " I« 3] ANcRF State Ve FRiRFEL SRR I : -+ UEmSI AR |
: - 2DHMWIER v 1o Autopilot 4.0 N : - Software 2.0 | : + FSD beta 9.0/10.0 . : - WREEFT . : © PRSERFT) e SRR T :
| - Software 1.0 . X | ) Remove Rada ' ; 1)+ FSDbeta V141 , * FSD Supervised VI23.1 1 | ,
! ! ! L L ; ! VL xmmms (TmEA |
! ! T ' e Hi B §90.Y)} i
I 1 1y Iy I 1 L |
I o oy Y ( N o s by N e v e BEERESH (LkEE)
\ [ 6snesoxt  sennasons 1| e Task2 1y e Task2 Loy e Task 2 by e Task2 1| Tk Task 1y |
. supervised V13.2
| Do || e | | | ug‘: 0| | | e | (| | e e | 0| | | v e | )1 FSD Supervised V13.2
I cls | i o | 1 1 1 |
h L reg L | | ([ — 'L \ s | | Tremk 21 Dm{m JA .m.m.:« | | Decoder Tk ) J 25H2/2026 |
' Video Feature Queue/Video !
7 v Queryabls . o
| —— : | Multi-ScaleFeatures : I M‘;::“Ef:r:‘g Il “ﬁ":"&ft ; 1 Module : MLP 6“[‘,:“ ! + RobotaxitfiHSHBIEH |
! LR 1, 5 ! i Mulli-Comens FusionsBEV | ' pu— 45x, 25Q3FKTHOTAE |
I : ! RegNet+BiFPN N I b oo o ! 3 s ol spbaengon ! - !
: ! . : Fotes  fawe  fome : - " | Vool e . ZEi (FERFSDVI4T]§E :
b ———— s | ) gommee domeme mommge |1 o i o
: Raw : ! Raw Radar : : e B e ; : T T : Al St s } £70B) :
1 : : : = BN = P e bl i L o] BEE T Grok %1 5 it :
| = 'y | i ENSMEHBER, |
. ' Ra Raw Raw Rectify Recify Retfy | Rectify Restify ] | o i
1 X I X I . 1 ) N *  FSD Supervised V14 |
1 I I 1 ]
I [ I | Remove Radar Iy R R Faw R R !'1 « FSD |
Lo e o _ b e e Ve VL L - __. b m o e

FTHKR: FIR talk, (BEVFormer: #H— K AL WML L) KEE, AEZREN

HFHLIFMEAEEXZ BN IFER AR ELE N %AW/ 21871
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2. M EA M ARF B XESRLGHHARR

2. 1. 835 k& £ 5HAXAER, 228458 A X MEMIE
w B g

BilF 1: BEEBYRN, EEFINELTRETE; @A TRPESBRAFNE, T2AT
BRWFERBENE, XEREARRT XN ARFHXIF, MAREEW “NEHNESZK. [
BIEM” Z KMEMEZMNIERAET, BXMIEREBERZREX, LR ESEERER
B = FIRK,

BIF2: ETRENEMBEE L, BFEEWAENKG, BEMIZA TEF KA
EFE? MRZXARXFAYRBXNRESREE, EZAGIHKN VS ERAXNEEER

R INAIALE? BIMREAFE, EX LHREZHIETEE XK/ ( GIA0HE 0 E & +iE B
33E, MRERBAMMEET ) o
A& 3: A AT RAERNA SR 2 5% A& 4: HAOAXNERRE R B R

Codifying human values is difficult
The case fOI' end"tO"end driVing Real-world is filled with tiny trolley problems

+ Codifying human values is incredibly difficult Wit Lattan

« Interface between perception, prediction and planning is ill-defined 1. Going over the

. X . small puddle
« Easily scalable to handle the fat and long tail of real-world robotics

2. Going into the
+ Homogenous compute with deterministic latency oncoming lane

+ Overall, on the correct side of scaling w.r.t. the bitter lesson

T KRR Al TaARF, HRIERH LA oA KRR Al Tk RF, BRIRIERH AT

2.2. Besn 5 MBLR] Z B 693 o 2 LR E B

RERRUBHBERRSEH, FRREBFIFMIZZOER. §I0ERBFHE (Bounding
Box ) EXFEWITA, ASREMAFEL, —ERHKGRREZOENEEBERERSERRE
B%, tbin: Bk 5 AE, FSD FHFMEGHT T IMAMERH; BERLAE, BLE
#, FSDERHET—2IL, RABPRIEIRIFHFLN, TRREARED, B, MIDHH
LHMARE, FEBAEANEXEMHAEE, IDRTEERE, EMREAE
—HimElm (E2E ) HWEBEENMGS, EREXI-BTA (RABRERDERERERK, BR
RRBHRANELEHHFERER ) o

HHLAFMAEEXZEHRERAFELE N % 5M/ %187
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B&5: £il, B3 53858, FSDRIEGTEAMKT AR XL
Interface between perception & planning is ill-defined

% Understanding that the geese aren’t
Understanding that the last crossing and should go around

chicken is waiting to cross

e 5 AN

TA R R : Al TYART, RRIERF R

2. 3. 35 2R R A 09 KA Y

MXBEiHRKERM: BOMEEERIRL, HREFIAGET, RRESZMEET
FENHNEEHESEAE, HETFEIARBRITHREBLEREZSHE N,

AT EERNHEMEIR: B EWRENHEREEHK, EFHETRUMLEIR
BEAR, EkBHEZHESERE. VBBREESHEZEEMN, EURIERE, minElHn
WmEMEEGEEMREENISHE, EREMITEERRHEMEN, EF FiEH RSN
B 50,

FBiFHhRE Al FUSHIERERE . H2ix B EMENEERSER, ERET
KEANAZ TR MU AIEMN ISR, MTEEE T4 F it E AR KRB A RS MR

3. SHE) 34 B

—REEBEA: EERME, THEBEMEIZEMRIE. MTIEEER,
Bk 6: MNMABRFINRBEHIBLSWRIZEZLEAE =K E 2 PR

Main Challenges of learning pixels -> control

1. Curse of dimensionality
2. Interpretability and safety guarantees

3. Evaluation

TR R Al T ART, SEIRIERAF AT

HFHLIFMEAEEXZ BN IFER AR ELE N % 6M/ 21871
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3.1. efTiE sk B R*E (Curse of dimensionality)

JLHZ token HISINERETZ] 2 4 token il : EEF I 7-8 MEG L+ HAb LB
28, Ll 36Hz MM R &L & 30s B9 7 BIBGRLMALIE. KIEHEENSAMHE. 100Hz
MZEZES IMUER. 48KHz (ESMIEE (FSD VI4 BATAESMER ) , MIERETIL
i3] 20 1Z tokens, THIHAN AF EEFIBIERES, 9% TF 2 4 token,
BA7: ZERERMAGHBEERLA, HERHMIEE R LR H

1. Curse of dimensionality

Extremely large context length is a minimum requirement for driving

* Input context length of 2 billion tokens:
» 7 cameras x 36 FPS x 5 Mega pixels x 30s history / (5x5 pixel patch)
* Navigation maps and route for next few miles
* 100 Hz kinematic data such as speed, IMU, odometry, etc
* 48 KHz audio data
* OQutput tokens:
* Next steering and acceleration

* Need to learn the correct causal mapping of 2 billion tokens -> 2 tokens

THRR: Al TN RT, FIRIERT AT

FERTHLE T 58 A R BHR S| 22 ( Data Engine ) SREZXTIEE kAR , BN FREXBBRERIE,
Tesla ZER\G HAIAE Y T 500 FEH KT, EERSBABTNGSR; AU
KA TERMMENGREERESRETE, 81:

- [FRER L SE S E F = /B #2228 SRHTERRE A ;
- EFill{mZ Bl bad cases;
- WEFERPEZEELRE,;

- WERAMRSRERNIGR.

HHLAFMAEEXZEHRERAFELE N 70/ %187
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Bk 8: HilrRf T ERESFRE

1. Curse of dimensionality

Tesla fleet can provide 500 years of driving data every single day
But most of driving data is boring

* Sophisticated trigger based data collection

Tiny NNs catch specific corner cases, such as emergency vehicles

Can evaluate prediction versus what happened in hindsight

Any user intervention during autonomous operation

Any large change in state space

FARR: Al TRAKT, BRIEAT I

BHHBIEGIE S EENE, #£9 Tesla st EB BB R RMNEZIBOIIE, BR
FSD B A& MERZAEES, ANRIRSRAZETIASRE—MHAHIRE, UTEMEEH
R F ZhZ 288 HHIHIF ( Can evaluate prediction versus what happened in hindsight ) :

BIZESTR %S, HMEEMPE; FSD i STRR R AR %, FSD RATHIGE
AR AR —RAE, TEMEEEPRER B RREE, AN, tRIESHiE
SIRFHXFHELTE, RETANTRE, FHERT 4m/s2 WREE, RELAEHE
EREHEETREREHEN, THEHXMENE, SELEEERNRGHEEELS
FEHEMKET, KERECLERET, T2RE— MAEABIELEN R HaS
R, WINERHEBINE,
BA9: WERNPRERE, FSDAAFN FH £ TRIR, RiTAR

1. Curse of dimensionality

Large data gives extreme generalization and proactive safety

KRR Al TN F, HEIRIEFRA AT

HHLAFMAEEXZEHRERAFELE N %8M/ %1871
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3.2 BMAAEARAKXET K? EARIETHBEMN?
(Interpretability and safety guarantees)

mBRHAABRENERHEMPELER: B—MERATLUETRTIE ( prompt ) &
NESHBER: fINSA. HEBR. XBERFSLT. RBEFE, BRLFE;, BEETUA
BRIEF AT AT ARFERR BREEBXMIR . XEEN A TREEIMHAREK,
HAE—ERELARFREMRMLIE, B, KIFHEAZWRE TS HE LR EERRFH
TR, 5—A— 1 BXH Transformer SRMETEHIZE B AT REFZHNIEE token, A
RS HIEE A RBHER B ERERNE R, FERWALNERNAFHE LRI IRTE,
AR 11: PR T RERBRREEG Y, LHTU

B & 10: BB AERE i bR 42 gy o ] 5 A A
2. Interpretability and safety guarantees 2. Interpretability and safety guarantees
Chain-of-thought and process verification to the rescue Looks more like this

+ Foundation model also predicts many interpretable outputs such as

+ 3D occupancy and flow

« Objects such as vehicles, pedestrians, bicyclists, etc.,

« Traffic controls

« Road boundaries, lanes and semantics
« Speed limits and other road attributes

* Decisions expressed as plain language

KHRE: Al TR S,

A RALFA T TR Al TN AT, HIRIERGF 5T

XL B & REBRUATENAIRLESE, WATUETEEHE (LLM Rz
HIB4EE (COT, Chain-of-Thought) XX AR S RBKEFE ) , BRELWHOEHEG
ESEM, RPN ARELERBEENERE, MESEFELH VLAVIM FRERH
ATz,

BENT: REJUETRTARBEIRPHER/MBEA T LABHENRRK, RS
BEAERATZIEMANBRIERITE, EFENRE, ERAUEEEA, FLEESH
i token, BHIH SHE-HHERIE, ER2E LIETR—MRE, ZREWMRESR
EEREBRA “KEE” , EAMERXLERESN, BANERSHER, WRXFER/NE
HHMRFREHERE, PERSKK, IUEERN, BEKEENAHERER,

HHLAFMAEEXZEHRERAFELE N F9M/ £ 187
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Bk 12: HMBELRAT AMERY “RiR” RELER, BLLMHEBHREK

2. Interpretability and safety guarantees

Natural language can help in “system 2 thinking” cases

Can Ego drive straight ahead to

.. follow the navigation route?

How should Ego get to it's
destination then?

Ego should turn €= left at this

TR R Al T AT, SEIRIE R AT

3.3.3D A% 4+ (3D Gaussian Splatting)

3DGS VS NeRF: —EZHZBHAFRAMTHAMARERT X (HRER—RIE=
HIFFHRBRRIZK 2D B R ERZIARHZ4RE )

B&13: AT 20 BRM 3D BHFELNHEERL

lede |
" . ”fA..
i .“.

Diffusion Model
2017-2020 2022-2023

2020-2022 2023-
NeRF 3D Gaussian Splatting

Input Tmages Optimize NeRF Render new views
TANArS P AN
LA E TR N
HasArbyed L

ArENANSIE S ~ - s a i )
FEIEFHRAEY ey B a™ ¢ [
dRAMRL e m = ]
Fliegregduter P - -y |
turbigyeqgres o‘ \, 715 \' » [ ]
Chravtaenrd b Py \ 4 o

2 . '] {

L2EVH AR oY

FA &R CSDN, HEIRIEFRIFRIT

HHLFmEEELZ EHIFEAAEE SR 10/ £ 187
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NeRF ( Neural Radiance Fields ) : Z#=EHHEE— = (X, v, z), HERIME
ERE(0, ©O)UEEH, EHHE (RCGB) MERE ( o, RERERRX) ECHH,
BARNZHZEEEERATHARLERRATUHITELRT . NeRF si2@EEIZ%—
NRZEMEEERRTXNEEE (X, v, z, 8, ®)-—> (RGB, o) ; NeRF }#i&%H
HEEEEZHHAYENTRK, MERXRRTXNMZHHR “FERKSMTLAHE"

B % 14: NeRF 9|t 42

5D Input Output Volume Rendering

Position + Direction B Color + Density Rendering Loss

(x2.66) = |l (RGBo)
f }4’ R y \,.'“ V3 o Ray l/ /_l\. 2
Yo g " e VT Yoy e ' —;_'..I.||
n““ . p— 2
) } Ray 2 ﬁ»
& & f | m-ee
Ray Dist
(a) (c) (d)

TR : BilaFRAHLR, LRIERF AT

3DGS ( 3D Gaussian Splatting ) : 3D S#rikat 2 —MiE i EX wFEMEALETT A
AEEXME. BRFIEERN 3D SHiEk, HFASHH Alpha BRERARFEITER., BEE
# 1 3D BHEEEHE. 5 NeRF FIZDORXINET “AXMURBE AR EERHERKRIZTH
BXRE” , EFMEENFEIFS—3D Gaussian ( ERXFRi% ) . Splatting ( JtHtk,
BYE B EENEEERRERERES) -

E % 15: 3DGS B B % 16: 3DGS VS NeRF

Globally Aligned Point Clouds I; i [nmalued 3D Gaussians

i
= i
| Coarse Geometric & Fast 3D-Gaussian |
: Initialization ﬁ .
'
1 ==
1 | PO
1 T
'

FRik B > B
Render: Roy Trocmg - Rasterization

Optimization |

ﬁ?ﬁ@*ﬁ&% )

GPU A& 35t 258518 & rasterization

AT L4 B #% import i %78 3D 5|2
A B B iRt TR AREE - B E)

KHHB: Radiance Fields, EIRiEFA LI FoHF R CSDN, HIRIEFKRAF 5T

Bz fE4th 3DGS, kil 3DGS EHEBMZRENAAT, BREUHFEE (ER
B E KRG+ A EE 3D X BB E TN RER+FREHU R LB+ M MiE
XER) o XHMEEN—FAEMBRT Tesla mBIMmER I 4EHE, BaMEBRHETRY
BEESETFHRHER—EE, WHRT Tesla XEAERENRFSEIEM, XUEERAD
THESTRSIARFE RS

HHLAFMAEEXZEHRERAFELE N UM/ £18W
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B & 17: #HAriaey £ i X 3DGS VS 1%4 3DGS

2. Interpretability and safety guarantees

Foundation model feedforward generates 3D gaussian splats

Traditional Gaussian Splatting Tesla's Generative Gaussian Splatting + Semantics

Traditional GS Tesla's generative GS
Optimization duration - ~30 mins 7 220 ms
Initialization . 3D key points . Not required
Dynamic Objects - Difficult - Yes
Novel View Quality . Low . Much higher

TARIR: Al TS, RIRIERIF I

3. 4. AP
BEHAAD XA FRIH FRARRERULREEY, EOEEUATILAK:

ERBIBERES T, % Loss MARARKREMRE (FEAESTHITENER )

FHIREPRIF A A RERIE AL RE ( AKX ZERITE )

BHERFESHAXRBEEREISEY, TNERFTEHEEFAXNSTH

TEEEEIM RN AR — I B WIT ISR A& Rt
B & 18: 4FA7 35 R e fq M) IPAE A 84

3. Evaluation
The hardest of the three problems

* Even with a high quality dataset, loss isn’t a sufficient indicator of
performance

* Good open-loop performance does not guarantee great closed-loop results

* Many different ways to avoid a failure. Metric needs to capture this
multimodality

« One way is to evaluate consequence-of-action predictions
* Needs balanced and thorough evaluation sets

» Tedious work, but secretly v.important

TR Al TINS5, SERIEFF LT

HHLAFMAEEXZEHRERAFELE N 20/ £ 18|
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WRARNENERENHEE, KPP HSRHEHNSTELM, XIABLIFMERE, HH
RRFESBRAMEIRES | EMRESmMYENITNE, XFEFER, BOUREBNENE,

—MBERNTERFRAENERERSE RS - 3E” 3, Bl — M RAREE—
[EITERREMRIMAIBNME, EBSRMEFEERRERFRTS,
BENEEREZNE, MAFREE “KRNBY” ; EEHFB/MENSREELENE,
RAARMBFEBZNRTR. BTE, AT RUEX MRS IR S ZEME R g M2 ( Policy
Engine ) E#iEsk, WHRARNBEKIZIT, ATRMENER,
BE19: A EET “RE-HME” THFEREMS A& 20: #FARME T AL £ 4709 K 0% B 46 ] 3RIE 4T

Neural Net_work ‘flosed"oop simulator i Can then be used as a closed loop simulator
Can be trained with cheap to collect state-action data

Camera videos

TR Al TS, RIRIERF AT KA RB: Al TUNRS, LIRIEFTF R

HRERRE—ABIF: ET 8 i 500 AEREMNR M L —MHEMBKR B LR 14 30s
AEAERGIAANAE; BXANMETLUEEMITHEIEABN, BABIMEER
FEE, BENMN-HEEEY, EEEREHE. JBITFETHRE—E

Bk 21: A T3 —MB4 %8 RBRKARAA N KAR

T KRR Al ThART, RIRIERH A

HHLFmEEELZ EHIFEAAEE SR 13/ £ 187
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te5h, FREIEAE R EREN—LL M —F R — N RG], ARITHHENEZER
—iE, BESWARIA, ER 22 CERRMREAEZRAMBIRG, Ex 22 AENIHER
ER—HRTHRA: RBLEEAREREIL—— BT ANNEEARLSM, ERE
HIEiE, XMTEAREEER: SEREREER SN, FHMMERIBHEEEER
—EIR, HIAFRBEREE _ EBHRIELT.

Bk 22: TARAHGELREAETF GG FRARIHE LN
3. Evaluation

Re-evaluate new policy models on historical issues

Original New driving NN evaluation
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3. Evaluation
Evaluate policy models on synthetic adversarial issues

Original Make vehicle cut across ego vehicle's path
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Neural Simulation models from FSD scale to Optimus
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