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Productivity isn't everything, but, in the long run, l l l l

it is almost everything. A country’s ability to

improve its standard of living over time depends Consumers Paid Workers Businesses Government

almost entirely on its ability to raise v v v v

its output per worker. L Pri Higher Real Lower Unit Higher Tax

ower Frices Wages Costs Revenues
Paul Krugman, l { { l
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Ray Kurzweil, Google Al Director

The Singularity - driven by AGI -
represents the ultimate convergence of
biology and technology.

AGI will the tipping point - the final step
before the intelligence explosion.

Mark Zuckerberg, Meta CEO

Our long-term vision is to build AGI, open
source it responsibly, and make it widely
available so everyone can benefit.

Elon Musk, Tesla CEO

We'll have AGlI at a level that can perform
almost any cognitive task. It's just a
question of when. AGI that's smarter
than any human, that could create novel
things is less than 3 years away.

Eddie Wu, Alibaba CEO

Our first and foremost goal is to pursue
AGL. This is not just a technical milestone;
it's the primary objective that will
redefine how Alibaba operates and
innovates across our ecosystem.

Demis Hassabis, Deepmind CEO

AGI will be an epoch-defining technology,
like the harnessing of electricity, that will
change the very fabric of human life.

llya Sutskever, ex-Open Al Chief
Scientist

AGl is coming very, very soon. And then
after that, that's not the goal. After that,
ASI. We'll come to solve the issues that
mankind would never ever have thought
that we could solve.

Yoshua Bengio, Montreal University

My previous estimates of when human-
level Al would be reached needed to be
radically changed. Instead of decades to
centuries, | now see it as 5 to 20 years
with 90% confidence.

Geoffrey Hinton, Godfather of Al

AGl is the ultimate goal of Al research -
and potentially the last thing we ever
invent.

We are approaching the end of human-
dominated intelligence.

Sundar Pichai, Google CEO

If you want an AGlI, it clearly needs to
understand the physical world, not just
language and math. We want to build
what we call a world model.

Eric Schmidt, Google ex-CEO

Within 3~5 years we'll have what's called
AGI which can be defined as a system
that is as smart as the smartest
mathematician, physicist, artist, writer,
thinker, politician.

Fei-Fei Li, Stanford University

To me AGI will not be complete without
spatial intelligence... Achieving this type
of intelligence through large world
models will close the 'gap between
seeing and doing.

Mustafa Suleyman, Microsoft Al CEO

AGl is the endgame of Al - the point where
machines can do anything a human can do,
and then go beyond.

The path of AGlis the most significant
technological journey we'll ever undertake.

Sam Altman, Open Al CEO

We are here to build AGl and super-
intelligence and all the things that come
beyond that.

Dario Amodei, Anthropic CEO

AGl is smarter than a Nobel Prize winner,
across most relevant disciplines, and can
be summarized as a 'country of geniuses
in a data center’

Yann LeCun, Meta Al Chief Scientist

AGI will be created one day, but it will be
good. It will not escape human control,
nor will it dominate and kill all humans.

Stuart Russell, Professor of Computer
Science at UC Berkeley

AGlI represents the ultimate goal of our
field: machines that can reason, learn,
and act across all domains as
competently as humans.

Az HE|=5H MR IHE
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Moore's Law is just the beginning: The power of technology will

other societal-scale risks such as

~10@  pandemics and nuclear war.
‘10 ‘23 2050 2075

Hollerith Tabulator

keep growing exponentially says Kurzweil. By 2050, you'll be able ;1 0%
to buy a device with the computational capacity of all mankind for : . k
the price of a nice refrigerator today. : State l I Ient On [ S I Rls
&y
&
Computer performance -~ Al experts and public figures express their concern about Al risk.
Plotted by number of calculations per second per $1,000 : 10%
&N
. &
Years by which, according to -+ alluman bramss . . . ‘ . .
Kurzweil, $1,000 of computation S Al experts, journalises, policymakers, and dhe public are increasingly
will equal (or has already equaled) $ 10 discussing abroad specerum of imporeane and urgent risks from AL Even
the intelligence of -
E o so, it can be difficult to voice concerns about some of advanced Al's most
® Computer Type - one human bra'”:ﬂ severe risks. The succinet statement below aims to overcome this chstacle
. one mouse bra|n¢ & IKIl’Jc:JzV(\:Ite;IdS - and openup discussion. Itis also meant eo create common knowledge of
1P| .
- one insect brain_(& | itrend e the growing number of experes and public figures who also take some of
: advanced AD'smose severe visks ser-iously.
1
i
o -1 Mitigating the risk of extinction from
[} - - -
ek | Al should be a global priority alongside
[}
[}
[}
[}
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Signatories:
Geoffrey Hinton

Emeritus Professor of Computer Science, University of Toronto

Yoshua Bengio
Professor of Gomputer Science, U. Montreal / Mila

Demis Hassabis

CED, Google DeepMind

Sam Altman

CEO, Openal

Dario Amodei

CEO, Anthropic

Dawn Song

Professor of Computer Science, UG Berkeley
Ted Lieu

Congressman, US House of Representatives

Bill Gates
Gates Ventures

Ya-Qin Zhang

Professor and Dean, AR, Tsinghua University

Ilya Sutskever
Co-Founder and Chief Scientist, Openal

Igor Babuschkin
Co-Founder, x4l

Shane Legy
Chief AGI Scientist and Co-Founder, Google Desphdind

Martin Hellman
Professor Emeritus of Electrical Engineering, Stanford
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= SCEE! WA=t QEA): HolM 2522 A XZ0] SuetEH 25 A2 +8 53 (LA Qi) -1
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Google Deepmind, 212t S0 2EMIAC S| S3 LE Ik sk DY (PLATO) SH

Deepmind Al learns simple physics like a baby

Neural network could be a step towards programs for studying how human infants learn (July 2022, Nature)
|2 % 3 50 B X|50| =2 A UK T of2fst MO HEE S E2 HYof| Z3Hz[0f ASLICH HXH A| AR of3 o2 ofo| &2t H| Wl = Z| 2= 0l B2|sto) T3t o|sH7t HEwfL|Ct.

= BT o1 =

2e|= &2 A2(sts E8¢l o] EA|E siFstuxt L|ch MK e H2|stel 7|ch fIEk I{2{CHY (Violation of Expectation Paradigm, YOtS0| =212| 7|CHofl 9{HiE|E <fete HHe w oloj CHet 2Bl =3 o= sy 4
2 ?|CHol| R25h= CHE 48 B0 H 23 Al2F SAIots S iE S 7|2 of= A1, Efelo| AEnt 22X TME 2-8010] Efelo] o|=5 mofstn ME SHE HF + ASX(0f thet X 57 2els SH)o| 2 |
A G4 EIOIHME FHIYELICE 12|10 of210] A2} IX| A0 F2E B2 QSX|s ZH0)| 0|F Fofsl, QI2F YR0t 2| 22|15 g L& FES SIS

PLATO (Physics Learning through Auto-encoding and Tracking Objects)2t 0|5 ¢l 0| ZE2 QI4] @ Ent oI5t 0 £7| 2 (0] QUGLICH QA BES A|2E H|0|E] QIF /S MA| ZC HEO = HEloh=0| A2 E|H, ot
Ol=2|= 0l 2K ZE TS AFBSI % 0| L2 Uofl Chet o FS ~&RfLIC
Perception Module Dynamics Module
Learning object codes from image and mask Predicting objects codes through time

X

. | .|
« I
‘ Prediction

Learned [ Object buffer
& . ! My Object Zyy - - -
code
Reconstruction

1 t
Learned

Convert image
Object V& to object codes
using encoder

code
ﬂ from perception
module '
X m
‘ . . “ ¥ M Xbe Ml
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AGI ZZ0| M= =X} ‘Google - Nvidia'®] 8= Ji&t FEF e e

- Google (21X ATEY0f - ZEIX 2= Mz QH)e] BERH (Genie) i 2. CIXIZ HHIS Hoi 22) MACIME 344 SHTH7}
S0f M 74| BIXLIA 22 9l 1) 22| XI5 ABR (=5 0fZ20lM UKo YEDUS APIR HTH 9 & 113), 2) =5
WAEO| 242 (CIXZ YAEOOIME UHE 30%S $422 IPH7LS, BEDUS AR MSEE =5 ChF - A2 HIZUA HHS0IA
243 5, 3) R B BT O 0710 $S IEIS HIZOR CIS0) wAyE X8 S5T0| YSX8S 05010 UEH LT W)

- Nvidia (21BXI5 SIE901 - QIT2} BF M @4F)) BEDH (Cosmos) W2 SH. KA MEI Lock-in & SIEQI0] Bioj 417 +2 &5,
Ycoue W22 IUOR Ji= 2. 71E 2l Hlo[EMER CIZ20f AGIZts MRS SYOR S5t 22 WA, ZRS0H 20|
(EIOIEMIE] ) 0t OFLI2} & (R E)HX| Trofots F

GoogleQ| EETH, Genie Nvidial] =22, Cosmos

<A NVIDIA.

Cosmos World Foundation Model
Platform for Physical Al —

]
e n I e Ming-Yu Liu
3/18/2025

A newfrontier for world models

Atz Google At=z: Nvidia
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Google, X1219] X|[H Z'& 2! Youtube HICI2 HIOIE E&

ool B

2O #1 Youtube:

=L

ol DA I A=

U= HOEHE
JHO| A HICIQI7F Y2 (UZHE 720,000A|21).

SHYU0| A A= HIHLE S

|-_Q_ S)_[_|S)_ pqAI

Youtube H|O|2

—

HEIZL

ISR

MChgt OXIE LIS 2D

< A

Industry Insight
2U|E|

You 1 o

YouTube Daily Uploads (2025)

' 720,000 W

f  Houms J

I\ Content Uploaded /
\\ Per Day /

Total Videos
on Platform

21% 18.6%

‘\
m l INDIA UNITED STATES
o

25 4

20

1.5 4

1.0 +

A T8 EBE ST £
2.7
2010 11 12 "3 14 15 "6 17 18 "9 '20 21 '22 '23 ‘24 '25

X2: Google, H2|=ZH 2| MX[AME
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#2 Gemini Robotics: $1&!0|2H= =2 Jl|Qt A1D] R

= Google, & M|A| 3474 28 HAAALt 225l Open X-Embodiment CIO|EA 715 - 23 (227HX] HEHQ| 20| 5277X| 7|&8 WAt )
= 20234 10, 0|2 =0l RT-X (Robotics Transformer-X, 229| JHEff - 5 AHUQI0| &= 7155 Vision—-Action 2 &!) 7
sS4l S2|HZI0| ot ZES O[cHE HIHOZ EX 220| iR 7|82 UE gH 22k £3s 4 AULZE 5t= XA HMO| (YHtsh 7Hs

" 2025 3€, RT-X7} 402 HIO[EM 20l Gemini®| & S=& 28t Gemini Robotics S71 (919 o|&= H|OJE £t 2t)

Open X-Embodiment: Robotic Learning Datasets and RT-X Models

Open X-Embodiment Collaboration
robotics-transformer-x.github.io

Cable Routing

& M Episodes from 311 Scenesﬁ
FT 34 Research Labs across 21 institutions’

22 Embodiments

;‘(“ “:;)
<Pk

527 Skills

sweep the green
B cloth to the left
= side of the table

set the bowl to
the right side-of
the table

|

60 Datasets

|- I P -

1,798 Attributes - 5,228 Objects - 23,486 Spatial Relations

place the black
bowl in the dish rack

| ——

Door Opening

Xt&: Google Deepmind, HZ2|XSH 2|AX|IME
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#3 Genie: LIS @} MH0| Xi2HLt PHS WY JHAO| = " e

= Genie (Generative Interactive Environment), GoogleQ 2=22 1) =4 74| Youtube G4 (SIAIMNA Q| S2|HA|1
5t

CIXIE HI0]E4)t 2) Gemini Robotics C|0[E (20| StaMA MM ASoH 2ot X 22X 42 %E)E HIX:

- YE QYO 1) HICIQ ESLE £35S AE{0| CHS! O[5H2t 2) R S 2 (Latent Action Model)S £t CFS A8l0) (3t £2 saig
AE ANS2OIEZ s, AEA Y0l T2t 22X 2O 715 T 2 T MER 7MY AL2|R dd 715 (HI0lH 23t 5

Create different types of worlds - like forests, cities, and alien landscapes

Explore natural worlds

World waiting to be explored

Tide Rider

Water physics make navigating your surfboard
Environment: A photorealistic alpine meadow with wildflowers. Among the evergreen pine trees is a rustic log an act of skill, Try to catch a wave or ride over it.
cabinwith a front porch. A split-rail fence meanders near the cabin. In the background there are three jagged
mountain peaks covered in snow.

Character: A shibainu centered in the frame, angled like a 3rd person video game, with highly responsive controls.

Xt2: Google Deepmind, HZ|=SH 2|AMX|ME
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#4 SIMA: & =

Lo

= SIMA, 19| 2l HIE 80| 2X9| Xs& HEH £0
1101940

= Genie/t &AIZIC= HEHEHoh= 7he &8 £S04 Y81
2:

o
Anio] 2UK| WY > 2

Industry Insight

SHEHHIZ JHEok= HIOIXE 2geie

SIMA 2: An Agent that Plays,
Reasons, and Learns With You in
Virtual 3D Worlds

Fly to a red flower

SIMA2

Okay, | see the
red flowers.
Heading towards
them now.

SIMA2

I've reached the
red flower.

SIMA 2 plays in newly generated worlds by Genie 3.

SIMA 2 can understand and
accomplish long and complex tasks

window.

Harvest some
honey from the
beehives on the
left

SIMA 2

Okay, I'll turn left
and find the
beehives.

SIMA 2 is successful at carrying out long and complex instructions.

Xt2: Google Deepmind, HZ|=SH 2|AMX|ME
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#5 Gemini Robotics: 71H0] =0IA CHA| S&l=2 T4 2 S0l e

= Google®| €= H|0|E Z2t0|& (Data Flywheel), 2H= 7140 §iA 7H @XF A (Sim-to—-Real Gap)

= 1) Genie, 229| 22| 4322 HI0|H, Youtubel| &THet HIC|2 HIO|E, SIMAS| M|EMS HIEOZ TTEA Thet 24 80t 7 Mo
2) Gemini Robotics7t =80t 74O] 714 2t £0{M CHEC| A|Z2]|014 & T7H (Pre-training)
3) 7t SE0IM 2T AH2 A M7Q 2R T HHE
4) S AN 22 H0| HRZ 2501HA 2ot Z2] HI0|EIE THA| Genied| ds 7140l &
Q. What is happening (CEAREATS
in the image?
A grey donkey walks "
downthe street.

Q. Que puis-je faire
avec ces objets?

Faire cuire un gateau.

Vision-Language-
Action Models for am W

Robot control .

|\ @

RT-2 Y el
Q. What should the robot L)
; do to <task>?
4 A Translation=[0.1,-0.2, 0]
A Rotation=[10",25",-7 "] Deploy

Closed-Loop Robot Control

Put the strawberry into Pick the nearlyfalingbag  Pick object that is different
the correct bowl

Xt&: Google Deepmind, H2| =25 2| A X|ME]
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31 HI S0 RT-X (20234 78), VLA 0| ]

= Google Deepmind, 20233 10€ “Robotic Learning Datasets and RT-X (Robotics Transformer) models” 211A{ &
2282 EXEOZEE| 10027H 04 HIA HIO[EM #5511, 0| LLM (O|0[X|/HIAE)It Heloh SE5A7] 22 MO 22 RT 1 RT-2 S

= RT-X, 22| 21&X|s VLA (Vision-Language—Action) EH'OI SA|. LLMO| M| A|AE! 25FE5Y, 1) A (A2 IIOEF’ e M55t
HHS H0, “Hi7F T2 HE NS AT} 22 250 27 =2 0lal), 2) A (=2 0l0|A3HE XYF 2= EH0| St &ls
HAT|7L OFH JX| ALE), 3) Yt ("S& Q™S "'Wﬂ%

Industry Insight
DRz|E|

222 U2 I B2 A3 DERIE 20f 902 BA Tiop) 52 2

y Oo=

10Hz

Route Cable

Instruction|

Images

Instruction|

Pick up the orange fruit

Images

FiLM EfficientNet

LLM

Discrete
Action

RT-1-X

Closed Gripper
Velocity
Z-Rot. Velocity

Transformer

Discrete
Action

De-Tokenizer

3Hz

Gripper
Position Delta
Rotation Delta

5Hz
Gripper
Position Delta

ViT

No Rotation

RT-1-Xand RT-2-X both take images and a text instruction as input and output discretized end-effector actions. RT-1-X is an architecture designed for robotics, with a FiLM conditioned EfficientNet and a Transformer. RT-2-X builds
on a VLM backbone by representingactions as another language, and training action text tokens together with vision-language data.

We now examine how X-embodiment training can enable better generalization to out-of-distribution
settings and more complex and novel instructions. These experiments focus on the high-data domains,
and use the RT-2-X model.

Unseen objects, backgrounds and environments. We first conduct the same evaluation of
generalization properties as proposed in, testing for the ability to manipulate unseen objects in unseen
environments and against unseen backgrounds. We find that RT-2 and RT-2-X perform roughly on par.
This is not unexpected, since RT-2 already generalizes well (see) along these dimensions due to its
VLM backbone.

RT-2 is a family of large vision-language-action models (VLAs) trained on Internet-scale vision
and language data along with robotic control data. RT-2 casts the tokenized actions to text
tokens, e.g., a possible action may be “1 128 91 241 5 101 127". As such, any pretrained vision-
language

model (VLM) can be finetuned for robotic control, thus leveraging the backbone of VLMs and
transferring some of their generalization properties. In this work, we focus on the RT-2-PaLl-X
variant built on a backbone of a visual model, ViT, and a language model, UL2, and pretrained
primarily on the WeblL| dataset.

At=: Google Deepmind, HI2|XZSH 2| MX[ME Meritz Research 46
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RT-X, A|Zt SE% =cl

=2 LLMO| S%0t% A= HE

Industry Insight
DRz|E|

= VLA REO| &£, K 210 HES oA 2 AN ZEtaret = A, BE0| T27] 2ot 222 M S25 A9 YA 2
o

4

—

£ U= 2o, 7tHi2tz B FY (Vision)1} 17 FE (Language)s & 2l 2% o
Lhs HOIE OS50tk dis E22=2 S50t o, Al 22 22| &s A0] 255 LLMO| S%otx 2= H&sk= A
=01 X2[st7(0f H&E A2 =2 Mo 5 (178 EZQ| 2| HILN O O1Mg 32 =717 AL,

IOl STt SAEMAl AT TS S8 Mef/HX| Zoke A sief 2ito] 2

2 (Action)9| ZtH 2=

F

Multi-robot &
Multi-dataset

AiS

N

o %\E{E RATL " 3 cwvR — (AUTOLAE <

100 i i 80 | i Simens 72 | 1% Original Method
80 63 | o6 | 65 i i 68 ! 63 MVP BC-RNN
60 43 48 : i 53 i 53 45 : : Resnet + MLP

| | | | i VINN
40 P24 g ! ! 25 ! ! 1 TACORL, HULC2
20 ! i i ! ] RT-1
0 i RT-1-X
Kitchen Manipulation Cable Routing NYU Door Opening Autolab UR5 Task-Agnostic Play Mean
RT-1-X mean success rate is 50% higher than that of either the Original Method or RT-1. RT-1 and RT-1-X have the same network architecture. Therefore
the performance increase can be attributed to co-training on the robotics data mixture. The lab logos indicate the physical location of real robot evaluation,
and the robot pictures indicate the embodiment used for the evaluation.
Row  Model Size Histony Dataset Coglrained el Emergent Generaliz:t-li-;ﬁ
Length w/ Web Checkpoint Skills Evaluation Evaluation
(1) RT-2 55B none Google Robot action Yes Web-pretrained 27.3% 62%
(2) RT-2-X 55B none Robotics data Yes Web-pretrained 75.8% 61%
(3) RT-2-X 55B none Robotics data except Bridge Yes Web-pretrained 42.8% 54%
(4) RT-2-X 5B 2 Robotics data Yes Web-pretrained 44.4% 52%
(5) RT-2-X 5B none Robotics data Yes Web-pretrained 14.5% 30%
(6) RT-2-X 5B 2 Robotics data No From scratch 0.0% 1%
(7) RT-2-X 5B 2 Robotics data No Web-pretrained 48.7% 47%

Ablations to show the impact of design decisions on generalization (to unseen objects, backgrounds, and environments) and emergent skills (skills from other datasets
on the Google Robot), showing the importance of Web-pretraining, model size, and history.

Task completion success rates ‘

(%)
100 4 Human
75 A

50 ] 1
25 4

1
0 3
SIMA 1 ‘ SIMA 2
Model

Task completion success rates for SIMA 1, SIMA 2, and humans
across a set of evaluation tasks for all training game environments,
showing SIMA 2 closing a significant portion of the gap to human
performance. Note that the SIMA 1

) Previously unseen environments ‘
%

A B A
10 i
5
0
‘ SIMA 1 SIMA 2 ‘ SIMA1 SIMA 2
ASKA MineNnin

Task completion success rates for SIMA 1 and SIMA 2 on held-out
(never before seen during training) games: ASKA and MineDojo
(a Minecraft research implementation).

Xt2: Google Deepmind, HZ|=SH 2|AMX|ME
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= M| 20 Gemini Robotics (2025 38), VLAO] [HY| - Ak| 2

= Google, 2025 3& “Bringing Al into the Physical World™ E11A
= Gemini Robotics-ER (Embodied Reasoning)?t 2IX|/F2/210 0|3 S

SM. RT-X7t

F}OII
_oT.

|
T

Industry Insight
DRz|E|
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CHi| E&t Gemini Robotics (VLA)ZF HO/AY S AL ¥

TeL

il -CH T &
t2|o| CHREE S XX[Sh= k[ of Bt
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DA 2

Somatosensory association cortex
Primary somatosensory
Primary motor

Premotor cortex

Frontal eye field

Prefontal association area
Arcuate fasciculus

Broca area

Limbic association area
Primary auditory cortex
Wernicke area

Primary visual cortex

Sylvian fissure

Central sulcus

Parietal lobe

) Occipital lobe

Temporal lobe

Output: Motor cortex

(Left-hemisphere section controls the
body's right side)

Thumb
Neck

Brow L
Eye/ P

Face

Motor nerve cells

Upper motor neuron

Medulla  Nerve divided into

1 Spinal cord many branches

9 Skeletal
7,

Each branch ends at
motor plate of asingle
muscle fiber

Lower motor neuron

Muscle ~ BOe

Tendon

Neck / z Knee

i

Input: Sensory cortex

(Left-hemisphere section receives input
from the body's right side)

Trunk Hip

Leg

Actin -~ Myosin - Zline

Fuscle Fiber(Muscle Cell)

A& US NTCA, ITU, World Bank, arXiv, H2|=

S SMRIHE
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Gemini Robotics, [Hk| S& Soll [}5 2= [HEF 2FA0] Z JHA " e

= [CHy]: A&l/Z=2/X<%] Gemini Robotics-ERQ| 7|5, Planner (‘&
A2t > 2. 29 YXIE St HF 2t > 3. &7t 22 2 H06H2} 0

?@)&Tutor (SE|AZ X0 2RO “OH AT & MR

= [Ak]: 2/ A/ 04] Gemini Robotics (VLA)S] 715, ERO| WE HEE S2XOZ 719, 7|2t E0l= F4& W “SEl+" T4 H|0|H
(Vision)at “2E|#H+E TP 2= Q17 HE (Language)S 28 20}, 22 #H ZC AHH 32 #E EZ (Action)22 XA Q0] EA| =3

ﬂJIO
1Ra
(=)
L
il
FII'
O_u.
=
2
_l".-'_
_D_
_.\J
E
E
X
ﬁ
|O
Hu
M
o

=
| 2t =351 E_:LL 0 x o A oH H 04*1*0|7 st 22| Xof
|O

= O] - Ak 22| FF: 1) LEts/XIAT0], M2 Ef% EHOI X0 E= Xis (ER) 20, 2) ARE HI8 B, 2 Ags 8¢ ot
ERS AlEoll AN SA2 72 VLA ARE, 3) XIS 24, ER2 420] Ssh! As= VLA HEsH x’*x*oi =5y -

1-Step Reasoning Spatial Understanding Pytlcon'f]aiger Zip lunch-box Draw card Play card
in lunch-box

1 1
-Gemlnl Robotics (Reasoning-enhanced specialist): 0 1.00 00 1.00 1.00
- ) 1
Gemini Robotics ! 0.75 0.75 0.75 0.75
8 A 1 0.50 0.50 0.50 0.50
1
0.80 : 0.80 0.25 025 025 0.25
P 1 0.00 ‘ 0.00 0.00 0.00
: i 0 50 100 0 50 100 0 50 100 0 50 100
! (Number of Demos) (Number of Demos) (Number of Demos) (Number of Demos)
I 0.50 ! . . L
: 045 | Pour lettuce Salad dressing Seal container Origami first fold
I 0.40 [(oxdy]
: 030 1.00 1.00 1.00 1.00
) 0.29 027 i : 0.75 0.75 0.75 0.75
|
! ; 0.50 0.50 0.50 0.50
'
0.0 - T T T i T T | 025 0.25 0.25 0.25

(Success Rate)
=} o =) _4
~ o)) foe) o
‘ ‘

o
N
I

Matching Same Correct FullBowl Find Bottom Top Left Smallest 000 ¢ 0 100 000 o 1o 000 & oo, 000 ——

Pile Color Item Sushi Left Soda (Number of Demos) (Number of Demos) (Number of Demos) 0 (Numbesroof Denﬂ?o%()J
Performance on real-world robot tasks that require embodied reasoning. After fine- Fast adaptation to new tasks with a limited number of demonstrations. Fine-tuning Gemini Robotics
tuning on a re-labeled action dataset that bridges action prediction to the embodied achieves over 70% success on 7 out of 8 tasks with at most 100 demonstrations, reaching 100%
reasoning capabilities, the model can generalize to novel situations combining multiple success on two tasks. While baselines performwell on easier tasks, Gemini Robotics excels on
types of distribution shifts. challenging tasks like origami first fold and lunch-box manipulation with fewer than 100 demonstrations.

! Success Rate (HZE): S8 HQIE AX5| HSH=X| 0IRE O or 1 01T E B} Atz Google Deepmind, H2|=SH 2| M4
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Ml T 20 Gemini Robotics 1.5 (20251 10&#), Zero-shot =8 AIZ}  "'oyae

= Google, 2025 118 “Pushing the Frontier of Generalist Robots™ E11Af &WH . 0| HZXt H|Wal, A F 7K 74 A&0] 23X

= Motion Transfer, ER: 7|& Gemini Robotics= A 22| H|0|H= 3*¢%| ER2 B 220 ME5t2{H B 229| && 10| XF Fine-
Tuning EL. Gemini Robotics 1.5= Lot 72| =22 HI0[HE o HO| ek5AIA Fine-Tuning 810] Zero—shot H& A%t

= Thinking, VLA: 7|Z Gemini Roboticse= ER2Q| HEH0| M2} VLAE HobA| SIS Saliok, A A| CEA] EROA| 7HM BIokS QF.
Gemini Robotics 1.5= 31Q] 281 = X7} WX 5. ER L5t Google Search ANt &g %SH QIE XA =&} J7hsetER 1.6

Gemini Robotics 1.5, A "EN9| 20| 23l +3 S = B HEHO| E2 2= Zero-shot Transferdi S 12 43 E 40~58%

Bi-arm Franka ® Gemini Robotics 1.5 (Thinking on)

m Gemini Robotics 1.5 (Multi-embodiment, Motion Transfer) Gemini Robotics 1.5

Gemini Robotics 1.5 (Multi-embodiment, no Motion Transfer)

- Gemini Robotics 1.5 (Single embodiment, no Motion Transfer) 1.0
1.0 4 Gemini Robotics On-Device 3
308 | 0.66 ™GeminiRobotics (g5 063 A
%) .
§O-6 7 I I Prompt Unhang the tape. GB),‘ 08
jo2]
£04 - I ALOHA Bi-arm Franka g
=02 | I I . ( ; =~ 06 -
00 | ! 0155
ALOHA Bi-arm Franka Humanoid .
<1.0 - 0.4 A
©
g 0.8 - 0.58 Prompt: Close the pear organizer.
806 1 043 0.4 ALOHA Apollo Humanoid 0.2 - 0.6
304 | l I -l : !
| 0.00
02 l l ! Il 1 0.0 - ‘ ‘
0.0 - : 1 ALOHA  Bi-arm Franka Humanoid
ALOHA Bi-arm Franka Humanoid
Task progress in the multi-step benchmark with
and without enabling thinking during inference.
Z: Progress Score (RME): SH S L0t 24H=XIE 0.0~1.0 AL0|Q] A ZIOZ HIt Success Rate (HEE): SH S 20| HEHE=X RS 0or 1 0|XHOZ BT}
Xtﬁ Google Deepmind, H2|=SH 2| MX|4E Meritz Research 50
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DRz|E|

Gemini Robotics 1.5, S20| &

1t ‘Gemini Robotics 1.5°0] tier 1571 HIX|OFE Embodied Reasoning Score

ZHOI5H + M2 HOIE| + AF=20| 22|X EA O5H + &

25 Zoix MO S22 W=

SN

H2| A& (Chain of Thought) + AlZH £2
INE:S

= Google Deepmind, ‘Gemini Robotics—ER’

HIX[0t2 Embodied Reasoning Score®, &
(x {5 1

A Olaf 2 o= 2 Q15 HA (Occlusion) 2X| 6i2) =

LT

T
Thinking Yes No No Yes Yes Yes Yes
Point-Bench O[0|X| L £ JHHIS 0|2 X|AIS 1 Kot A2 It2|7|= 52 Google DeepMind 716 733 75.7 62.7 61.7 436 395
RefSpatial SISt 2D/3D HH|A chﬂ X2 Z E| MHE AERSID QK|S OISt S BAAI 485 418 493 336 41.2 235 230
RoboSpatial-Pointing 22| A|F0i|A 3D 52t 42| HH|E F=ts| X|Sot= 53 Google DeepMind 311 253 303 83 7.9 19.0 12.5
Where2Place SN2 £7|0f Mt OFMTE FHE(HA] XA S X2 S Google DeepMind 59.0 480 410 37.0 480 37.0 335,
Spatial average 526 471 491 354 39.7 30.8 271
BLINK 012+ Z=A| motSIX|TH Al= 024 RISH= 147X A2 E X2 52(2/0], SAME §) Fu et al. / UPenn 57.8 65.2 60.1 69.2 46.1 713 66.4
CV-Bench K| EfX|, 312 S TEHQ HFH H|ITH AP VLM(A[Zf Ho| 2E) ~F0iA HIt  BAAI BT 84.3 83.6 83.2 85.9 85.5 86.1 85.9
ERQA 2| MH[Q| QIR T AL, Xt A& 5 TAZO| KSIEl X2 53 Google DeepMind 54.8 470 453 56.0 475 59.0 57.3
EmbSpatial 28 xX2 Q52D 9l 3D 27t 0fs 5 g Zhou et al. / BAAI 78.4 734 56.4 78.0 76.2 815 78.8
MindCube CHE AIROIA 2 AI2 2| §IX|2 X23H= S 3D Z210)| St HAIN @& 21X 581 Chenetal./ICCV 2025 54.7 477 474 59.2 55.4 58.0 55.6
RoboSpatial-VQA E50| OpFste 2 L ALE 2te| S2HE Eoflof| chet Aol S 53 Google DeepMind 79.3 57.7 66.2 71.3 73.4 69.3 70.7
SAT S HE YEES AR 2R0| HY ot5dt AR R Mkl 53 Google DeepMind 76.7 62.0 64.7 747 733 86.7 813
Cosmos-Reason S2|H A0 Crf stA0 M2 HiotEl F2 58 Y Nvidia 72.2 68.3 62.0 73.8 721 79.4 76.3
Min Video Pairs OJA|&t X0|7} Qle HIC|Q WS H|m3t0] A|2HY SE0} 32 28t 53 Google DeepMind 725 67.1 59.5 72.8 69.2 77.0 73.0
OpenEQA 3D K|St EH20) A Of|0| M E T} EMtstT TR0 Ets 52 Meta Al 55.0 50.5 383 55.7 453 64.4 59.2
VSI-Bench o 2t=of|M EFE FoS SO CHE AE 32 fIX oot 53 Yang et al. / ViewSpatial 458 39.9 34.1 51.1 453 529 46.2
QA average 66.5 60.2 56.1 68.0 62.7 71.4 68.2
ER Score 59.6 53.7 52.6 51.7 51.2 51.1 477
Overall Average 62.8 56.7 54.2 59.3 56.5 60.6 57.3

Xt&: Google Deepmind, H2|=SH 2|MX|ME
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Gemini Robotics 1.59] X= S& 62.8& vs. QIZI0] XE 521 9438 "Ly

= 2023~2024'F 30™HUIA M SHCH= M2 QAN Lt Q17H9| S0t H|w3hS [f OfR Bt Hs
" 62.882 3~4H & 1HE2 HIlsHH= 2|0]. Geminig —’?S% X A=2 X|¥e Google MENA L GIO|H ItO|Z2tR1Q| StA| 7t S
= XIS (Gemini Robotics) A2 Qo FERE Geniell ‘TS M (Next World) 0= 52 g ZQ

1501 & WXI0I=3E 212t vs GR # = Hlu

Gemini
=1l PNl h Q12¢ Work done at Fundamental Al Research (FAIR), Meta.
Robotics 1.5 *Equal Contributions.

We present a modern formulation of Embodied Question Answering (EQA) as the task of understanding an environment

X2 ~ ) o . . .
T ERQA 54.8 85.0~90 well enough to answer questions about it in natural language. An agent can achieve such an understanding by either
drawing upon episodic memory, exemplified by agents on smart glasses, or by actively exploring the environment, as in the
e ) h case of mobile robots. We accompany our formulation with OpenEQA - the first open-vocabulary benchmark dataset for
Sl Point-Benc 71.6 89.1 EQA supporting both episodic memory and active exploration use cases. OpenEQA contains over 1600 high-quality human
generated questions drawn from over 180 real-world environments. In addition to the dataset, we also provide an automatic
A ) LLM-powered evaluation protocol that has excellent correlation with human judgement. Using this dataset and evaluation
12 BLINK (Multimodal) 57.8 95.7 protocol, we evaluate several state-of-the-art foundation models like GPT-4V and find that they significantly lag behind
human-level performance. Consequently, OpenEQA stands out as a straightforward, measurable, and practically relevant
514 benchmark that poses a considerable challenge to current generation of Al models. We hope this inspires and stimulates
= OpenEQA 55 86.8 future research at the intersection of Embodied Al, conversational agents, and world models.
Question:
= Min Video Pairs (MVP) 72.5 92.9 What is below the white plastic storage bin? A
nswer:
Two microa/a\fes.
=3 VSI-Bench 45.8 96.4 Question:
Where did | leave my paper bag?
Answer:
Near two microwaves and a plastic drawer.
J|E} RefSpatial, SAT, CV-Bench & 69.8 90.3
Question:
Where can | get some pop drinks? Answer:
Buy some from the vending machine
%E‘ 15)” HJIXIDEJ% ]104-3- 62.8 91.2 ) ] near the corner of the laundry room
Environment Trajectory Multimodal Observations Open-Vocabular Q&A

A2 Google Deepmind, HZ|=EH 2|AX|MIE
Meritz Research 52
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GoogleQ| ECE JHE

= Z2HY 24 Hs M| HO|E, ‘99.9% € 99.0% ) 99% < 90% ) ‘90% < 50%’
HE2 X [|0|E (N1EE =

, SHIZ M| ;12 ZIY

- K| H0|A 2T 7[5I34N BTk A5 90%TIXI= UAHO|T = =%
S0l 48 (Long Tai)Ol Tt 315 B, 53] 99% OLAOIAE B4 3t ¥ oLl 27t ot AHEiof et 81 iy

- RSB HI 37k 452 A4 B A2 O 2217| 9lof RS HI0IE YT 2R T MHH STt 0Lt XAHOR 57t
00%E BIEL B 1002] 20| ST, 99 9%E BHEE Gl 10,000 O[A1| 2 T

- MBIT 314 99% NTES 1008 5 19 MISICH . 220| 5120) 1,000 SHQICIE U 10¥19] ALI7} SASICHS /0], 02
A7 MEIT (99.999% OI)R Bal= HS Caet AT2IZ IS Hof BEDWO| S2|wA| Lf MES0) st 2t /3 Te

Industry Insight
=y B

20204 13 ZHE Open AlQ =&

‘Scaling Laws for LLM'. SHI EHE X HIOIEHZ A3

(Test Loss)

(Cmin/2.3 - 108)-0.050
2 : ‘

-—= L=

103 1007 100
(PF-days, non-embedding)

107 10°

&
i

(Test Loss)
w
£

L=(D/5.4 -

1073)0.095

Dataset Size

2.7

108

100
(tokens)

(Test Loss)

Parameters

5.6
48
404
a2
2.4
—— L=(N/88 - 1013007
105 107 109

(non-embedding)

Language modeling performance improves smoothly as we increase the model size, datasetset size, and amount of compute used for training. For optimal performance all three factors
must be scaled up in tandem. Empirical performance has a power-law relationship with each individual factor when not bottlenecked by the other two.

AtZ: Open Al, Hi2|=5H 2| MXIME
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flo ol AG| ACHE LIOI7}7| S8 Tt SHLte)| Bt
Google?2| 8Hl #1, Youtube HICI20I= It 22I' ST s

= Google2 Y& JH2r0]| Q01 OFRIZIIK| EKt (Observer) UROIA ZX0| US HO|H HQIX} (ACtOF)EMQI HI0|E1E 25

= Youtube HIH 2= NS BE= YES 7IEXME o+ AN, =220 7]
Youtube H|E Q0= SXIE &S T 2sk= OH Al EIE =, AE-HAE

= JISEA| AO|ZATT EF MM, 2 /8% E

1 1

o
AA7E S71=HE HI0|H &2 H 28E Sl &89 =28 tﬂ# FESEHER

0I01 49 A MEH X2 250 EXHoHRE S1& MIHI S2-AS, eto] HAk= 212101 X 1 HAISS 2AGH 0182 20110 +HHO = BBt A

FOUNDATIONS & THERMODYNAMICS & | [ ELECTROMAGNETISM RELATIVITY QUANTUM PARTICLE PHYSICS COSMOLOGY
MATHEMATICAL TOOLS STATISTICAL MECHANICS | ' | & OPTICS MECHANICS & STANDARD MODEL & UNIFICATION

3 Maxwellian molecular motion

f Newton's 1st Laws 0, 1,2, 3 Maxwell's 4 Equations Special Relativity Schradinger Equation Table of Quarks B?5°"5 Big Bang timeline
5¢ | f @ G ’?= ma. s Y, i 1. Carnot's steam engine E= P B = 2 A i e (u [H, i P
/ \) e 2. Molecular, Brownian motion V-E = V-E=o0 E=mc ih atl'(p) = ﬁl]’;) g.nn i]

Calculus Vectors Probability Time Dilation @ \LJ

= mdF=md [ v- E =L A-E=2 Uncertainty Principle =
ﬁh 3( | I:'. e . PV=nRT £ £ g At'=yAt AxAp > h 3.@ u Higgs Ba',?g =)
G = ‘ Entropy Coulomb's Law =459 _-.. .

Inflation

y Gravity Speci ivi Quantum Tunnelin
pecial Relativity ! 9
Fundamental Constants _GmM ‘ E= ﬁ f A Spacetime  Time Dilation Orbitals Electron 5 Standard M°d9|°
c= 1 G = Z F= 72 Entropy —
b W J || S=kglnw 2 % < Hass
" e 4y | : o y Dark Matter  Dark Energy
=2 k= B I VY, | [ Relativistic [ i u
5 | Magnets Circuits Circuits

— = et Feynman diagrams @
z Entropy Optics  \yave General Relativity Uncertainty Principle . a 0 - ] 30(

>
/:- Work-Energy {: g S=kgInW | |Reflection Refraction optics %%ax::il?: Black Hole 19:':::"":; Entanglement >—-< >v-< >< String Theory Loog Igt;iatr;tum
N o .
i F=Gm=¢ ) N - » o . 1 i
= | o % w w : ¥ S g Accelerators Theory of Everything
X | L = A . &)
o I o
[ S j 3 B 7.

geometry functions Fluid Mechanics Curvature  Black Hole
y S“ Wave optics
S _@f /— <
T z T mnm = ,% o 28 E
> 2 \
= o v e Quantum V2
L JR\ g steam engine heat sink Reflection Circuits Wave L P light bending JHL Entanglement‘ L Particle accelerator L Dark Matter  Dark Energy )
y, y,

A= HEZ|=EH 2AX|ME
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=2Y, AGI AIiE Liob17] Sist et siLte]
Google®| SHH| #2, H1otst Sif M| Al =2l HIOIE Mo 20! " e

= Googlel| HAMMA SHLO|E + Ar23dXt TELH & 571 EXiot, =2| 0|8 35 7|0 I AMetA

= 1) Apptronik? SHw:0|= Apollo ¥4t #2: 2025 10004, 20269 SH 400-600CH (2026'A USD 520m =tEoH AH| SHarst Sat),
2) Agility Robotics2 §HL0|= Digit At #2: 2025E 100CH, 2026-20274A L H7+ 1,000CH,
3) Enchanted Tools2| EML-0|= Mirokai: 20259 200CH, 2026 500~1,000CH,
4) Agile Robots2| §0{0|= Agile One: 20254 50CH, 2026'A 5000, 5) Waymo2| 2ZHEHA|: 2025E 2,000, 2026 3~4,000CH

= 2 x7| AT ©A 0| HLE AHE 22 TIEHES (Hello Robot, Franka Robotics, Intrinsic, Foxconn)2| 22| H|0|E 22 7|0= <2 X|stH

ke
5

Apptronik Apollo, Gemini RoboticsE XISQE A2 Waymo, Google2| #E2H GenieE 26t T3 S3 &4

built on Google DeepMind Genie 3

Atz Apptronik, H2|=SH 2| MXMIE] Atz Waymo, H2|=53 2| MR|ME
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HERY AGI AILE Liob717) $i8t et siLie] e
GoogleQ| EEE JHE, oiad MIAl Sl HIOIES i S= IEH BR " 'wwee

AL SR

1

ron

= SMHL0|= JHE2 HAMA HEAME OF #
= XS0| gl SMHE0|=E M JHE
= X5 7HES flet =2 H0|H mo|Zetel B, 9% Hi0jH S84t & H}O
LA f O[0] Waymo®t LiHI0|A S5 A%s O H, trtE AEFdA == % 01| Fu M01 gﬂl E1I0| H S5 HEUH= UHE*JH
o =13
=

= 50| YetE X5 (e Yt} - 715X Yite}) 45 2ol B SHLE0|= JHE0| ANME, ADEMEL| HHY FoVis A2 ER

e 1A

EXotL, EEHRI &E2]
L
=

©)

A ZIX T,

RMAC, SILIXIOE0 ANEMED| A% - SHL0I= JHE MZIJ|X]| Boston Dynamics, 20284 [{2F 4At 214
(FCH)
Boston Dynamics OFS2tA At H|E]
16 +
A
' 12 A
RMAC Robot Metaplant Application Genter 8 |
-
4 - 12 2t 2
\
0 — &
2025 2026E 2027E 2028E 2029E 2030E
A= sltix1E o At=: Boston Dynamics
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Nvidia, I S2|AX10] H= (PhysX) HAlol=2 AIZ0140] SHA =OI ",

e ot

ol
bl

= PhysX, 20043 AEtER] Ageia”l 7HEst 22| AT I 7|E. A/ 2 AIS2]0]M SHE0A SHIS0| X MM S20|A
AY S0 B XL, 2=0] BAX|LL, 2210] E=0]| 2, A7 7t HX|= 59 %Elﬁ d2XES At

= 2008 NvidiaZt Ageiag Ql4=. PhysXE& H|0|Y 12f7t= (GeForce)d| EAloh ISt M2l HOIEZ &,
Z710= GeForce MO 2HE floll 7= SR H2HHO0[ULL, Havok - Bullet 5 3% EEI AXISO| B LEAA (RR)Z Mt
ArE

= JHELA=C| Nvidia GPU 7|8 JHEY etd 2891 S} X|& Z=t Cyberpunk 2077, Fortnite, Call of Duty & AAA A& HE&E, PhysX
IO Z HMMH AY AEI AZC] 90% 0lA4E MR £2! Unity & Unreal Engine= PhysX& 7|2 E2| AXIOZ IHEH

PhysX JI£0] HSHO = HIAE HQl, ‘Batman Arkham Al2|=X’

e~ - -
_ GPU PhysX: Off GPU PhysX: On

At=2: Nvidia
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20174 - 2018 GTC, A1 HEE B0 o1& MAHIZY T1H A% " agen

= Nvidia GTC 2017 (20174 58), SH0|E 7S #I8 AIE3I0|H ‘Isaac Robot Simulator’ S7H.
Nvidia GTC 2018 (2018 3&), Xt8Zatixt “% HES ¢l 22A4RE 718 A|Z220[1 Z3Z Drive Constellation” 37H.

O
F 71z BF d At 7ty SN = - A H.J 2dot= A0], O 2ol HIE 2EH0|41! HEA X5 ¥s & UM 4=

= Jensen Huang, A2 9/3 7t 124 7 | OIF| Q120| XIS R= T} EICF, “P2l= GPUR S 12 4 AT
Physx2 AH40| B3t W OfsH3tct. ] 2 74%@ s 1|74|E RIHHGITL QICk. Of 10l HOI=0| =9t AIBFHAIS §17|2t 5121 SCy
- GPUZ 283t MAIZ! 80| EZ0|422 4 Bpjo S R0} UK TR0 BNBS 22XOR 5| 2HGIH, PhysX

ATI0| OHEE, &9, Bd S5 Az At A elE 22 =] AN VIsE = UA=E AE

—

>
&
Mo
E
rEF
ST

r>—
Ql
=
30l
o
H
o
[T
1o
>
nﬂo oN

Nvidia GTC 2017, SH0I= JHE AIE2I0IE SIH Nvidia GTC 2018, XFEF & Xt 2t AIZ2I0I1El SIH

ANNOUNCING
NVIDIA DRIVE SIM
AND CONSTELLATION

AV VALIDATION SYSTEM

Virtual Reality AV Simulator

Same Architecture as DRIVE Computer

Simulate Rare and Difficult Conditions, Recreate Scenarios,
Run Regression Tests, Drive Billions of Virtual Miles

10,000 Constellations Drive 3B Miles per Year

SIMULATION — THE PATH TO BILLIONS OF MILES

NVIDWA GPU Computer Virtual Jetson

. World drives trillions of miles each year.
" e 4 .| US. has 770 accidents per billion miles.

Afleet of 20 test cars cover 1 milion miles
peryear.

N

Xtz: Nvidia
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20204 0|2, sialo| D= FIE [12= E8t AIZHI0IE ‘Omniverse’ 8B4 " ouin

= 20194, Omniverse S&. N2 L2 71 E12 AI26ts U2 INURIE0| AAIZE SA| &Y 716 Y BHE ‘OpenUSD HAl. 0|2 Eaf
7t Al A E 7HYEHHE, A E2 Y|0[0tR/AS S, BE HE/UTR, C= HY/ZHE 20F 22| TIal Mgt St0IotH SA| 22 2l 7Hs
* 20204, SHL0|E AI20|E Isaac Sim - AFE2FaliXl A|Z2{|0|Ef Drive Sim S OIHHSIE] QIE A|E8|0] 1%5 (== Ommversei E3t
HE A0l S&5t= AMAL 22 =Y OXE EXE 5010, SHE=E 20~ UH 0|5 Aty
= Omniversed| CHol NvidiaZ| YA ZX5H2 ZOIE 1) CIZIX 52 tilg Qa3 X|s 7HEl= &N

L+
N2EXZLEQSIAHY 2715 ERE EXM, 3) Sid| S2YRIS 71 2 Mgt 7R MAE 0185 (ﬂ% I%QI *IEH 7HEl.r 7|'o

BMW, &1 S £H| iiX] ¥ OXIE EA SSoll AIAAL %40} HD B[H, MEt0| CIXIE E SE0t0d JHE A2kt HIE 22

A= Nvidia A& Nvidia
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20234, CIXIE HHIE &0 MH HE= Wdd 01BT|S ‘ChatUSD’ S8 evae
04

. NV|d|a 1) OpenUSD (Universal Scene Description)S Ated MBI 0|AIGHH THHSHE|0] QJUAE 3D 71 24 2| CI0|H| ANHE SE,
2) otLtQ| A2 HESHEl =4 HA7H9] 3D 714 2t A HIO|HES st Mz &8, 3) 3D 7H 4N M43 28 X[s ‘ChatUSD’ i

= ChatUSDS OIS5ITI ALSAIZH "5 HZ0| BOM 715 AIIS 744 S0 HIXIGHA 21T XIG0I2 AES Sof YGHH, ChatUSD U
A OO MEQ! DeepSearch?} i3 3D Xiot HIO|EIH0IAS 0|DIXIS AT, OIS 3D B2t Lf S A0 HiXIots FES 204
= ChatUSDE S5t 3D 714 248 A1 RtSats 7IZ0) DTS X2t Q1210 £YE|0{0F YE CIXIZ E9 750| T S JTHHOR ot

ChatUSD, XIZIHE S0l &lok= Tk MIAI £ 2K 4d

NVIDIA Omniverse Clou

A= Nvidia A& Nvidia
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20244, CIXIE SHES S0 M StE= Wdd 013X|S CoDiff S8 " 'evae

= Nvidia, & X[719] 7|22t NS LU 4 F FZHK| AlZ2l014 o= A= Earth-2 S7H. 67|01 &8& 71&0] CorrDiff
= CorrDiff, 7|& 71 0= 220| LS0H KNoflef= LI0[EIE = 2 0|5 FHulgh ol HI0|H=Z PAH 0= Y USKs 7Is
= ChatUSD7t 7t MiA| & "4 2| EA R BiX| XAi5=i0| AQITHH, CorrDIff= ZHMIE St ‘282 g R0t uePt SH

- 02 S0f ROIO0I=7} IFCOIA PIIS BHt AP O{OI=BRUOR JH= MBS AIZ201E 1f, ChatUSD= XIRH0] QIEIOIAS Saf 7
Ui 71, 2 9 NES, X 2 BHAT S Cst Q) HixIer ALIRIQ 4452 XIS 8t SAI0 CorrDiffs IFC 2 7122| 0150|Lt
IR B9 22 B HHS AN S VT AIZI0| 520 WA HESHT LB W 7

— O

v K
o

CorrDiff, ChatUSDJt 2ot 4 HIS 0| =t 2HA | Al2t0 SES == Sl U= Hwst InjE H0f
N ’ % - 2% 3 », P P

Data: PALM MQQQQ!:’
@cesiumion Google
Google

- BB

At=: Nvidia
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20254, =2| 21EX15 HIE 9| E Ml “EEDE Cosmos’ S& e

= ORI} 202544 1€ CES, DKL NvidiaZt £7612 22| QIBAls HIRel Hirlel #ERE ‘Cosmos’ 37

= ‘2lC P8 Cosmos'& &7t L Z4H| HI0|EE Ho6k= ChatUSD (Semantic & Spatial Layout)?t =28 2t4 H4-E HU 0|So=
CorrDiff (Environmental Physics)7t R7182 =2 ZgtE ZA1t=Z. 0|8 Safl S XIS0]| salilt Hehdo| YX[Gh= Z Z
ASAER S22, M9 JHE S0 ME AS7to| Se|X M| QIutHAE Juloh k& Jts

=]

= Jensen Huang, CosmosE 3715t “ChatGPT moment for Robotics™ 7t L1l A&,
ot "2 2ISK s =219 50| Eet 2|18 A7t HIES 278l = HE:= LY Hato| 7|1ZA" 2l 4

2 C 3 Cosmos, Omniverselt HI3ol=s =SS ZE06101 HIOIMESO| S £ U= Hush JH MAIE 2816l T L= AISHI01M MM mH

Cosmos

\ R 77. s 3w ~ = a :4—_‘ ;_—- -3 )

1000s of Drives Billions of Effective Miles

Edify 3DS

Closed-Loop
End-to-End Simulation

At=: Nvidia
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L8 Cosmos & =&, Lock-In & Sales e

= Jensen Huang, Nvidia2 =22 Cosmose &8y 22| QI5X|s 22 (AGI) 7| PIZFs} &7
“Cosmos is a world foundation model designed for the next era of Al, which is Physical Al. By providing these tools to the
world, we are “DEMOCRATIZING the ability to create robots” that can perceive, reason, and interact with the physical world”

= Jensen Huang, Nvidia &2 A|Z2|0|M et #52 el H{M 2| E 2|HH|0|E £H2| 0222 IS50k= YWY
The challenge is clear. The physical world is diverse and unpredictable. “Collecting real world training data is SLOW & COSTLY”
and it's never enough. The answer is synthetic data. It starts with Nvidia Cosmos.

= O B2 22 QSXs 28 MY XS 72 > O Z2 Nvidia?] EERE 7= + O E2 Nvidia?| & T (& - 2 - AIS20[1M)

ELCTH CosmosE Soll Nvidia S Ec] ASXIS L AIEI014 AE 1= > JHE WEHH ‘Lock-In’ + 2B - =2 - AIZHI01M H “Sales’

Post-Training Data

[ \ufﬁ
.. Pre-Trained Classical Simulation . Post-Trained
Model ) Model

Training Evaluation Neural Simulation

il Evaluation
—

RTXPRO Post-Tr

-~ Evaluation — -——Evaluation
. Pre-Trained

Model Classical Simulation

! 2}9

GROOT (Humanoid) Evaluation Neural Simulation

Evaluation

A= Nvidia
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Industry Insight

Jensen Huang, “Everything that Moves is All Mine” e

= Jensen Huang, ‘Everything that moves’2el= B9l 5 4ZE. Everything that moves®t QI7tS 28l 55 alioh= H= K| 20|

CHsH £k LH 3,0000H Ol&kQl 21 CIHIOIA JIZE01 Nvidiall Z2FE EHE AE S

Welcome to the Future of Autonomous Machine

Future of Industrial-Grade Edge Al, Nvidia Jetson AGX Orin Industrial module

ASXS2 Hel ZE "E°| Mol Fee 01 = U= ME22 01Z2(H0|8 8 It 3t A, HAAIM 2P 022 BHISS siZs Lot ASLICE Nvidia Jetson 23E2 1B X|5 2|H 25, EE, IVA (Intelligent
ALCLO

Virtual Agent, X|52 71T 2+ S2t2| ofl 0| E) 0{Z2[3|0]4, 1 52| XtA| T 52 S 2= TS A2l S 7[HISES JHESt D WA X Bdh= fEHLCh
Jetson Orin 22 Z2 X 2752 9| 214t 5241t 0 M|CHO| JHE Z3HE | 8t 049 52 MSeLICt AE2[Z! Jetson Orin NanoFE |1 52| Jetson AGX Orin7tX| SUSHOFF|HIX S J|8tO 2 dh= 721X 252
TYE O HMEZ2 B XIs 2RI AIHE 218t 21 o4&l JHd E21F 02t RAIBfL|Ct.
. Agricul ture/ . - Manufacturing
Smart City Construction Services Logistics Healthcare

/ Inspection

'ﬁi"

|
"B RIVER SYSTEMS

700,000+

Developers

3,000+

Customers

| NoTraffic |

- .
I 'r

AT RO il

Atz Nvidia, H2|=53 2| MXIME

Meritz Research 64



2eod AGI ACHZ LIO7E7| @/t T Stte] it
P~ e Industry Insight
LI Cosmos 23 Yol AF=2= E2, 9,000 e

= Nvidia, =22 Cosmos H&= /5 2,0002t A|ZtQ] H|C|Q H|O|H &&, 0|18 EZ (MBI F& 2Zho=Z SHMEHH 9,00027H
(B2 Q2 LLMQ &g EZ 242 GPT-5 (20254 8¥) 10027, GPT-4 (20235 3¥) 13X7H, Gemini 1.5 (20244 2&) 20X7K =&
= = 2,0002t A|Z+Q| HIC| CO|EE 9,000&719] EECZ HERI= 712, TiM H|o| O|M(St HEE Z|THSt HulokA Hot W= 2j0|

= 0] 22 "ust 2242 Nature Dynamics, Hand Motion, Driving S0l 2125tH, Al=2|0|8 MESE fst A4 HA S2H2! O|HE Afef

ron

ol

COY SHE Aol LI &S B2 2,0002H AIZHO HIDIR &8 2,0002F AIZ+O] HICIR HIOIE = 9,000 42| E2
Dynamic Camer =
Other Movements (Z2H)
Synthetically 10,000 4 9000
Driving 8,000 -+
11%
6,000 -+
Nature c World
Dynamics :::;:T Da(t); Handl Motion 4000 -
Distribution 16% f‘AOb,Jeclt i 2000 A
anipulatior '
100 40 20 13 20 20 15
8% - . 0 4 — — = — n ~
First Person 20 million hours of videos @ = @ i < 5 ¥ @ 3 = "
o ! = ! B ~ NA
POV 10% 9,000 trillion input tokens & SIS Ey £y &Ky oW U £y
16% S8 | 98 I8 Eg Y9y IQ s &
H Mot Trained on 10,000 NVIDIA gg g2 Ség -9
uman Motion : S
Spatial Awareness & Activity H100 GPUs in NVIDIA 8 ot =
& Navigation DGX Cloud e
X2 Nvidia, HI2Z5H 2IMTME e Nvidia, Hi2=S2 IMAHIE
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LA I 8 B= OF2 2E, Cosmos Reason MIX|OFE 63.78 o

= 2,0002F A|Z+Q] HIC|2 H|0|E =2 ef&et Cosmose| HMIX|[OIE =, 63. 7822 O+l 25

= 22 oid Fa7/t Cosmos?t Xig S 20251 382| Z10[7|= St oidd MA 0| MEd7 [0l 28 02 +&

Cosmos, Physical Common Sense #IXI0t3 &4 Cosmos, Embodied Reasoning #IXI10t3 &4

Methods Space Time Phoytshlg Avg. Methods Bridgev2 RobaVQA Agibot  HoloAssist AV RobaFail Avg.
Qwen2.5-VL-7B 48.8 56.4 37.2 47.4 Qwen2.5-VL-7B 34 85.5 44 43 39 63 51.4
Qwen2.5-VL-72B 53.8 59.1 51.8 54.9 Qwen2.5-VL-72B 49 91.8 47 55 33 68 55.8
Gemini 2.0 Flash 53.8 50.0 46.9 50.2 Gemini 2.0 Flash 25 78.2 29 44 37 67 46.7
GPT-40 61.3 54.7 50.9 55.6 GPT-40 42 71.8 32 65 46 63 533
OpenAlo1 63.8 58.1 58.0 59.9 OpenAlo1 42 80.0 44 63 37 61 545
8B backbone 40.0 54.0 42.0 454 8B backbone 32 71.3 33 47 38 62 47.2
56B backbone 61.3 68.1 45.1 58.2 56B backbone 37 77.2 37 65 41 64 53.5
Cosmos-Reason1-8B 55.0 57.4 449 52.3(+7.0) Cosmos-Reason1-8B 50.0 84.5 432 57.6 62.5 62.0 60.0(+12.8)
Cosmos-Reason1-56B 61.3 65.5 53.9 60.2(+2.0) Cosmos-Reason1-56B 65.0 80.0 476 57.8 65.8 66.2 63.7(+10.2)
2= Physical Common Sense= 22| MA0l Cigt 41X O|SHE H7t. Z: Embodied Reasoning2 AtHC| MAE 7HA| 1 AX| ASE 0ff, 11 WSS AH2otl HloH Y20 HSoh=X|0f

O\l 23 “S0|2 SIS CI2IS £2{0] XIL7IR OfEA 277 LfSt £2 S22 BIL OIA 285 Y 20| 23l HEUA 2 Z2S 30t 2E X1H AX ZAfHEY
Atz Nvidia, H2|=53 2| MXIME A& Nvidia, H2|=53 2IMXE
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= 1A Cosmos Predict (A 714 MIA| MA)7F A MA 22| HZI0| 25| HSE AL MY
2THAH: Cosmos Transfer (Z1AND} SHAIQ] AR =A) 7 1THANA THE A2 |RE HLF SAIA Q| 7HAM
3HA: Cosmos Reason (Etgd AE)7t AlLt2|29| S4Y O{2E H7t Cosmos Curator (BE)7t = 2 ALI2[2E & IEA0F MY
ASA: GROOT (FHL0|E) - Alpamayo (RAIE2FRHE MHE ALHZ|R &0 23, Cosmos Reason0| 23 1t & QIIUAE 2|
5TA|: GROOT - AlpamayoS d4&! MAHNA XS A|7|11, Cosmos EvaluatorZt 29| FQFH (GIX] AH|0|A) 2A
CIAl 122 Cosmos Predict7t FHUHS Het = U= MER AlLE|R £t Y. 0| 2~5H7 dis

= &, Cosmos ds 7S ?loll O B2 o1& M/l =< HI0[E 2L

Nvidia, EEZH CosmosE &8¢t Ecl 2SS HIOIEHE ECH CosmosE Sill 2E 10| Edl 23TsS WL
Curate Representative Data Train Downstream Model
—
Critique, Filter and curate training data with Train a model from scratch or I~ Postotrained
Cosmos-Reason and Cosmas-Curator /. post-train a pre-trained model. Custom | WEM > &‘
ot /" Reinforcement Learning with Dataset
\'_/ N
Cosmos-Reason !
— Q
S : Yo
Custom | | Post-trained | O‘ &
Evaluate for Data Gap Dataset A =
Augment your Pre-trained I e —
Synthetic Data Test Policy Model on real-world WEM | .
--- tasks and identify poor area of ./ — =
U= CosmosvTransfer performance. Condition a post- Custom Post-trained 7=
for transferring to — — >
) ) trained Cosmos-Predict model Dataset WFM
photorealism and scaling ) )
) ) on Action from your Policy — f
out world state diversity. !
model.
—
Mee~—
Post-trained
Generate Physically Accurate Input Data . 8::;:2: 1 WFM — [n]
Simulate 3D ground truth scenarios on NVIDIA Omniverse, CARLA, — :

and others. Generate synthetic data in Cosmos-Predict

X2 Nvidia, H2|XSH 2| AX|ME A= Nvidia, H2| =3 2IMX4ME
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= Jensen Huang, 2025 1& Bloomberg ?/E{R0A HEZHS 2o 2=0{H & H|0|H= S2otl= H=0| H=22t 20| EH

O

= “You should collect as much real-data as you can
= 2T 7Y M (A Z2|0|1M)E BHE7| flah, O EES S MA 22| 0|57t B2

Jensen Huang, “You should collect as much Real-World DATA as you can”

0l LSt Bloomberg 21ES LH ] LIS

BIVE Las Vegas
E Bloomberg News
Elon Musk is a customer of yours... and Tesla’s theory or practice is based on real-world
data gathered through vision.

Does the synthetic data underpinning of Cosmos contradict that?”

Jensen Huang
No, it doesn’t replace it.
You should collect as much real-data as you can. Of course, collecting world data is
expensive, and Elon has great advantages because:
#1. His Al factory for cars is fantastic, has a lot of NVIDIA gear in it, and his autonomous
vehicle algorithms are incredible. It's the best in the world.
#2. And he has a very large fleet of cars on the road that allows him to collect a lot of data.
So | think he has a phenomenal position, and he's been working on this for a long time,
so he's going to be in a great position to take advantage of it.

AtZ: Bloomberg, HZ|=53 2| A X|[MIH
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= Jensen Huang, ‘Ul S=7t 0] &4 M7 S2| HI0|HE 20t H7I 2Rt 2= A2 =7 W MEfA oA A0 A el 58]
= Nvidia, 20164 1€ X7 £[Z9| £2| H|0|E| £%0| 758t =2 £ Drive PX2' 27i. 234 =2 £/H 3} Qof INTS H4= HAt 71 £¢

Nvidia, 22 ElTH =2 GPU JI& W& itd

Ea1Z (So0) EA A7 F A" AL AlYs T AH| TR 8d
i T2 AH29t 20| Ofel 27| 17U =71
DRIVE PX 2015918 &J| Xz iR TFLOPS (FP32) | 1TFLOPS 10W OQE £1S] Tot Ak 1AL OfLl Al 01AT
Nvidia2| A Huf 2 £ C|Hjo|A =23
_ Pascal 7|2t GPURt Tegra X2 SoC Zg HE| XA
DRIVE PX2 20164 1¢ SHEE Y (Drive) TOPS (INT8) 24TOPS 250W Elafy = x'; zto] o|sf| A ;?-u\ o1ar 7|'1.\EJI§ E?:T Al
TeslaZt Nawgate on Autopllot I I At
Volta GPU O} |&lfX] 2|gt
) . 225 48 (Drive Eeld M2 T2 M2l Tensor Core & =¢
AGX Xavier 2018 18 ey HHZ EJetSO)n) TOPS (INT8) 30TOPS 10~40W HI S C19l SoC 22 CJHIO|A 22 =
2HERELOIL2t HEZ RO HE Al
Ampere GPU O}7[ElIX| 7|5t
. o LHMZE N (Drive), Xavier CHH| 7-9Hl & 2HM, o B2 G|O|& X2
AGX Orin 2022988 Fg %jné EJetso)n) TOPS (INT8) |t} 275TOPS  15~75W OFH I (15026262 ASILD) £
7|5 FE 2 LErHQl (At Hof ’8% CHE b
Blackwell GPU O3 [ElX{ 2|t
o 22X (Drive JlE FE0 QUZEQIHE AJAR St
AGX Thor 20258y SEEZ NSOl torsnte)  aichzo00mors 1zowoly L olE A S o
Xf%ol%ﬂf?iot’tg 715 SAHAH 2t

Atz Nvidia, HI2|=53 2| MXIME
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= Jensen Huang, 20163 12 CES Keynote SpeechOflA & #i| =2 Z! Drive PX2E S7lotH Of2H2t 20| A5

= “Held, F 7K GECz 2. =3 (HO|HE &5510] A13Y RS UIEE S F2 (28 RS B HAIZICE XElots 2R).
Nvidia®l & #Hi 2 GPU BM AIE2 28 282, A2 He 2 AEO0| Ot 2t 2& 4% MBS 41 Trillion of dollars2| 7|2].
HOEJH - EHTH V) HRE HiEE 28 GPURL 22, XiFI 220 & SAE Yed 2O AR

= 20163 42 GTC Keynote SpeechOME & LIE 4=, O)2i0lz =4 71 X5 X7t H2d2 ofEs g2 A0(2) B
230] 0|20{E HIO|HMEELE MA| QASKIS0| LS = WX CHIO|A (EE - 22 - AISAh) APV YEHOZ HOHE 02t MY
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Jensen Huang, 0101 2016 0IMEE Nvidiall 71 At M= WeksE HIOIHMHMM 222 23

0

World’s first DL-powered car computing platform

One scalable architecture — from DNN training to

cluster, infotainment, ADAS, autonomous driving,
and mapping

Open platform

At=z: Nvidia
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= *F XAl X XFO—- S | = XF Ol = Industry Insight

QE legl =Y =0T *IO HA— 1?r[HEl:OIE 0 H — “o AA L— é["'E?I' [FLIETE!

= SHL0|= JHES MAMA HCIAILE OFR] AL T 22| =52 £8i617| {Ist Xs0| 9= HE Gi7[0f, HHT| N3 AR 2R

= NvidiaQ| 2= e SX %Ef % SHL0IE HAMSH K52 MSok= A. 2270 X HAOM SH0|= =X 0|F= i
01 EHo| N5 (AIZH0|8 23S E5t X|529| HEHA UBtSL - 7|[5X Ubtst 7HsH) A4S

= 2016EH0|Lt 2026EH0|Lt o4 MA| S2| HIO|HE HHEC = stHel 4 Q= FUSH A|YES ADETL &

SHE0IE HEL M & HEO=E 22 ST T3 SHE0IEE OFX SIERHOo| S 322 20IH, $& Ml 22l HIOIH & &32= ANEJ}L
(2tch) U &7 SH0|S 28 SAH 12 (i) BUH 92 SHE0/E 22 22 ST
0 4 120 - 120
75 4 100 A 100
60 - 80 80
45 4 60 - 60 -

30 A 40 4 40 A

15 4 20 20
0.8

0 0 0

'20 '21 '22 '23 '24 '25'26E'27E'28E'29E'30E

XtZ: Counterpoint, ABI, Omdia, Hi2|=5H 2| AXIMEH

'20 '21 '22 '23 '24 '25'26E'27E'28E'29E'30E

16 17 18 19 '20 '21 '22 '23 '24 '25 '26E

At=: S&P Global Mobility, 2|25 2| X IHE
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X HI S= Tesla, 2016 SeHO| A|Xt. 20194 UHIX A B

= Nvidia, 4 M7 22| HI0JE| ES 9ot & Wi TELZ DAl RUT0[S

= 2Lt Tesla= 1) At @8 02}, 2) SIEA-ADEQN 21X s}, 3) HIZ B, 4) O8N 552 i* s ?—IOH 20193 Nvidia2t 23 &

Nvidia, 2017 18 CESHI X Drive PX2 Ztst Tesla Model S HA| Tesla, 20199 4& Nvidia F2 &1 452 HIwoHH XHH A & SH

Tesla Autonomy Day
(Tesla, Apr 2019, Pete Bannon, Vice President of Hardware Engineering)

The new computer will be able to process 2300 frames of information per second.
This represents an enormous 21-fold increase to Hardware 2.5 which only
had 110 frames per second.

Our current system (HW 2.5), using the Nvidia Xavier chip, provides 21 TOPS.
The new computer (HW3), with two of our custom FSD chips, delivers 144
TOPS.

3 This is all done at a modest cost while delivering a fully redundant computing
2 - = : 2} platform to all of Tesla's vehicles currently in production. We estimatea 12%
y /‘ff A R W cost savings compared to the previous NVIDIA system.
= 1 4 4 \ = -

e A ~

-

& NVIDIA. DRIVE PX2

THE BRAIN OF THE Al SELF-DRIVING CAR '

AtE: Nvidia XN2: Tesla, H2|=5H 2|AXIMEH
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0] AIxt

E H._'IHH %E Chlna, 202 II-_'=| %?:’:I—l llar ’ 2025I|'_'=| oHa|g|
= Nvidia, TeslaZ} M- 81 XA2|E &S MEHE MIC 2025 (E=AIZE 2025)2 HE3HOZ 0|07t JH S ME.
MIC 20252 7|X| ot0| &= M7|X} SI=LI0 ¥7E7+ O|= - B9 1/3 =FMK| K7 |0f, ADEFL Mk & Skt HH0IA Q] £/H
= 2020 42 Xpeng (P7)2 AIRCZ EE2| DIZE Xt MARJMSO| Nvidia? F2 22 A2 ADLETFL A|FO| 21
= 2L} 202598 7|82 = 0|F Eot Teslalt OEVEK| = O|R=, =AH7HY =2 &E /Yoty HI0|H SRE SHot/| A&
ADIEI} AIE, Tesla - Huawei - Nvidia 2HIHY

N2 Huawer
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Q) 7\
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Q \( = ~ ME—-;Z .’ o
' VOYAH KE .@ e
Eajtli\rg\'lmomrs @ T T=5Lnrm ) o e FANG CHENG BAO
1 4 HONDA >/ = Li Auto
%058 EMizE [ zeexr
\g)’
e o o
M ‘_?i% FANG CHENG BAO \v/ > PENG // I
=
AVAT= M = NIOREX \prozon )
LUXEED mOSWE
Meritz Research 73

Atz 2t AL HEl=SH MR IHE



DY AGI ACHZ LIOE77| 9l B SHLte] 2l
- o | P— ke Industry Insight
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1~25

HE Brand Model / Trim Drive Type Powertrain & SW E2E TIEFE I2HH  SHM ST (TOPS) JHE (99D

1 BYD BYD Song Pro/ DM-12025 Ultra FWD PHEV DiPilot 100 (God'sEYE'C')  Drive Orin-N 84 102,800
2 BYD BYD Atto 3 (Yuan Plus) FWD BEV DiPilot 100 (God'sEYE'C')  Drive Orin-N 84 109,800
3 Leapmotor Leapmotor C10/210 LiDAR RWD EREV Leapmotor Pilot Snapdragon 8650 200 130,800
4 BYD BYD Sealion 7 FWD PHEV DiPilot 100 (God'sEYE 'C')  Drive Orin-N 84 139,800
5 Xpeng Mona MO03/ 600 LR Max FWD BEV BEV XNGP Drive Orin-X* 27 500 139,800
6 Leapmotor Leapmotor C11/ 300 Intelligent RWD EREV Leapmotor Pilot Snapdragon 8650 200 157,800
7 HIMA Shangjie H5 / 2025 Range Extender Pro RWD EREV Qiankun ADS 3.0 Huawei MDC610 200 159,800
8 Leapmotor Leapmotor C11/ 640 Intelligent RWD BEV Leapmotor Pilot Snapdragon 8650 200 163,800
9 HIMA Arcfox Alpha S/ Pro RWD BEV Qiankun ADS 3.0 Huawei MDC610 200 176,800
10 HIMA Arcfox Alpha S6 /2025 602 Triple Lidar RWD BEV Qiankun ADS 3.0 Huawei MDC610 200 176,800
11 HIMA Shangjie H5 / 2025 Pure Electric Max RWD BEV Qiankun ADS 3.0 Huawei MDC610 200 185,800
12 Xpeng Xpeng G6 / 625 LR Flagship RWD BEV XPILOT Drive Orin-X* 271 508 186,800
13 Xpeng Xpeng G6 / 725 Ultra Long Range RWD BEV XPILOT Drive Orin-X* 274 508 198,800
14 NIO ONVO L60 / Standard Range 4WD RWD BEV 0sD Drive Orin-X 254 206,900
15 Xpeng Xpeng P7+/ Long Range Max RWD BEV XNGP Drive Orin-X* 271 508 208,800
16 Zeekr Zeekr 007/2025 75kWh RWD BEV Zeekr AD Drive Orin-X* 274 508 209,900
17 Xiaomi Xiaomi SU7/ Standard RWD BEV Hyper OS Pilot Drive Orin-N 84 215,900
18 Xpeng Xpeng P7 /702 Max RWD BEV XNGP Drive Orin-X* 274 508 224,900
19 HIMA Luxeed S7/2025Pro RWD BEV Qiankun ADS Huawei MDC610 200 229,800
20 Xpeng Xpeng G6 / Long Range Max RWD BEV XPILOT Drive Orin-X* 271 508 229,900
21 Zeekr Zeekr 7X/ 2025 Intelligent Drive Edition RWD BEV Zeekr AD Drive Orin-X* 274 508 229,900
22 Tesla Tesla Model 3 /RWD RWD BEV FSD HW4 720 235,500
23 NIO ONVO L60/ 740km Long Range RWD BEV 0sD Drive Orin-X 254 235,900
24 BYD FCB Bao5/ God's Eye Max AWD PHEV DiPilot 300 (God'sEYE 'C')  Drive OrinN 84 239,800
25 LiAuto Li Auto Li L6/ 2025 Pro Smart AWD EREV Li AD Pro Horizon Journey 6M 128 239,800

Z: 2025 2@ 7|1F
Xt&: Zt At db.carnewschina.com, H2| =& W 2| AX|MIE
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26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

p. =
Xpeng
Xiaomi
HIMA
HIMA
Zeekr
BYD
BYD
BYD
Xpeng
Tesla
Zeekr
Li Auto
HIMA
Tesla
HIMA
HIMA
Li Auto
Zeekr
BYD
Tesla
BYD
HIMA
HIMA
HIMA
Li Auto

Brand
Xpeng
Xiaomi
Aito
Luxeed
Zeekr
Denza
FCB
Denza
Xpeng
Tesla
Zeekr
Li Auto
Luxeed
Tesla
Aito
Aito
Li Auto
Zeekr
FCB
Tesla
Denza
Aito
Luxeed
Luxeed
Li Auto

Drive Type Powertrain 3 SW E2HE

Model / Trim

P7 /820 LR Ultra AWD BEV
SU7/Pro RWD BEV
M5 / 2025 Ultra 4WD RWD EREV
R7 / EREV Pro RWD EREV
007/2025 LR 100kWh AWD BEV
N7 /702 Intelligent Driving Pro RWD BEV
Bao5/2025 God's Eye Ultra AWD PHEV
N7 /702 2WD Premium RWD BEV
P7 /702 High Performance Ultra AWD BEV
Model Y / RWD RWD BEV
001/2026 Max103kWh RWD BEV
LiL6/ 2025 Max Smart AWD EREV
R7 / 2026 Extended Range Max+ RWD BEV
Model 3 / Long Range AWD BEV
M5 / EREV Max RS 4WD Premium SD  AWD EREV
M7 / Pro 5-Seat AWD SD AWD EREV
Li L6/ Max AWD EREV
Zeekr Mix 2025 76kWh SD RWD BEV
Bao5/ 2025 LiDAR Qiankun AWD PHEV
Model 3 /LR AWD AWD AWD
N7 /630 4WD Signature AWD BEV
M7 / Pro 6-Seat 4WD SD AWD EREV
S7 /2025 Max RWD LR RWD BEV
R7 / EREV Max RWD EREV
LiL7 /Pro AWD EREV

XNGP

Hyper OS Pilot

Qiankun ADS

Qiankun ADS

Zeekr AD

DiPilot 100 (God's EYE 'C')
DiPilot 100 (God's EYE 'C")
DiPilot 300 (God's EYE 'B')
XNGP

FSD

Zeekr AD

Li AD Max

Qiankun ADS

FSD

Huawei ADS

Qiankun ADS

Li AD Max

Zeekr AD

Qiankun ADS

FSD

DiPilot 300 (God's EYE 'B')
Qiankun ADS

Qiankun ADS

Qiankun ADS

Li AD Pro

TExd T2 M
Turing * 224
Drive Orin-X* 274
Huawei MDC610
Huawei MDC810
Drive Orin-X* 274
Drive Orin N
Drive Orin N
Drive Orin-X
Turing * 294

HW4

Drive Thor-U
Drive Thor-U
Huawei MDC810
HW4

Huawei MDC610
Huawei MDC610
Drive Orin-X* 274
Drive Orin-X* 274
Huawei MDC810
HW4

Drive Orin-X
Huawei MDC610
Huawei MDC810
Huawei MDC810

Journey 5

i

T (TOPS)

1,500
508
200
400
508

84
84

254

,500
500
700
700
400
500
200
200
508
508
400
720
254
200
400
400
128

—

7t (e

239,800
245,900
249,800
249,800
249,900
259,800
259,800
259,800
259,800
263,500
269,800
269,800
269,800
275,500
279,800
279,800
279,800
279,900
284,800
285,500
289,800
289,800
289,800
289,800
291,800

20250 2E 7|E
AtZ: 2t Af, db.carnewschina.com, HI2|=Z 3 2|AMX|ME
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A&
51 BYD
52 NIO
53 NIO
54 Zeekr
55 Zeekr
56 HIMA
57 HIMA
58 HIMA
59 HIMA
60 LiAuto
61 LiAuto
62 Tesla
63 NIO
64 BYD
65 LiAuto
66 HIMA
67 HIMA
68 HIMA
69 NIO
70 NIO
71 Tesla
72 Tesla
73 LiAuto
74 HIMA
75 HIMA

Brand

FCB
NIO
NIO
Zeekr
Zeekr
Luxeed
Aito
Luxeed
Stelato
Li Auto
Li Auto
Tesla
NIO
Denza
Li Auto
Luxeed
Luxeed
Aito
NIO
NIO
Tesla
Tesla
Li Auto
Aito
Stelato

Model / Trim

Bao5/ 2025 Ultra
ET5/ 2025 100kWh

ET5T /2025 100kWh
001/2026 Ultra 103kWh
9X/ 2025 Max 55kWh

R7 /2025 EREV Max

M7 / Max 5-Seat 4WD SD
R7 / Extended Range Ultra

S9/ 2025 Max
LiL8/Pro

LiL8 /2025 Pro
Model Y /LR AWD

Drive Type Powertrain % SW SHE

AWD
AWD
AWD
AWD
AWD
RWD
AWD
AWD
RWD
AWD
AWD
AWD

ET5 /2025 100kWh Champion AWD
D9/ 2025 2WD Premium Voyager RWD

LiL7 / Max
R7 /2025 EREV Ultra

R7 / 100kWh Max RWD
M7 / Ultra 6-Seat 4WD SD

ES6 (EL6) / 75kWh
ES6 (EL6) / 100kWh

Model Y / Long Range
Model 3 / Performance

LiL8/ 2025 Max

AWD
AWD
RWD
AWD
AWD
AWD
AWD
AWD
AWD

M7 / Range Extender Max 6-Seat 4WD AWD

S9 /2025 Max+

RWD

PHEV
BEV
BEV
BEV
PHEV
EREV
EREV
EREV
EREV
EREV
EREV
BEV
BEV
PHEV
EREV
EREV
BEV
EREV
BEV
BEV
BEV
BEV
EREV
EREV
EREV

Qiankun ADS
NIO Aquila
NIO Aquila
Zeekr AD
Thousand Miles of Vastness H7
Qiankun ADS
Qiankun ADS
Qiankun ADS
Qiankun ADS
Li AD Pro

Li AD Pro
FSD

NIO Aquila
DiPilot 300 (God's EYE 'B’)
Li AD Max
Qiankun ADS
Qiankun ADS
Qiankun ADS
NIO Aquila
NIO Aquila
FSD

FSD

Li AD Max
Qiankun ADS
Qiankun ADS

EFH ZT2HM

Huawei MDC810
Shenji NX9031
Shenji NX9031
Drive Thor-U
Drive Thor-U
Huawei MDC810
Huawei MDC810
Huawei MDC810
Huawei MDC810
Journey 5
Horizon Journey 6M
HW4

Shenji NX9031
Drive Orin-X
Drive Thor-U
Huawei MDC810
Huawei MDC810
Huawei MDC810
Drive Orin-X* 47|
Shenji NX9031
HW4

HW4

Drive Thor-U
Huawei MDC810
Huawei MDC810

Giit £ (TOPS)

400
1,016
1,016

700

700

400

400

400

400

128

508

720
1,016

254

700

400

400

400
1,016
1,016

500

500

700

400

400

7t (912h
294,800
298,000
298,000
299,800
299,800
299,800
309,800
309,800
309,800
311,800
311,800
313,500
316,000
319,800
319,800
319,800
319,800
329,800
338,000
338,000
339,000
339,500
339,800
339,800
339,800

20250 2E 7|E
AtZ: 2t Af, db.carnewschina.com, HI2|=Z 3 2|AMX|ME
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76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91

92

93
9%
95
96
97
98
99

100

HE

Li Auto
Li Auto
HIMA
Li Auto
HIMA
Li Auto
BYD
NIO
BYD
BYD
NIO
NIO
BYD
HIMA
HIMA
Xiaomi

Zeekr

BYD
HIMA
NIO
NIO
HIMA
NIO
HIMA
HIMA

Brand
Li Auto
Li Auto
Aito

Li Auto
Stelato
Li Auto
FCB
NIO
FCB
Denza
NIO
NIO
Denza
Aito
Aito
Xiaomi
Zeekr

YangWang
Maextro
NIO

NIO
Maextro
NIO
Maextro
Maextro

Model / Trim

LiL7/ Ultra

LiL7/ Ultra

M7 / Max 6-Seat 4WD SD
LiL8/2025Ultra

S9 /2025 Ultra

LiL8/ Ultra

Bao8 /2025 Intelligent Deluxe
ES8 /2026 6-Seat

Bao8 /2025 Flagship 6-Seat
D9/ 2025 600 4WD Premium
ES8 /2026 6-Seat

ET7/ Standard

D9/ 2025 600 4WD Flagship
M9 /2025 Max

M9 /2025 Ultra

SU7/ Ultra

9X / 2025 hyper 70kWh

U7/ 2025 4-Seat

S800/ 2025 5-Seat

ET9 /2025 102kWh

ET9 / 2025 Signature

S800/ 2025 Tri-Motor 5-Seat
ET9 / 2025 Horizon Special
S800 / Dual-Motor 4-Seat
S800/ EREV Tri-Motor 4-Seat

Drive Type Powertrain & SW S

AWD
AWD
AWD
AWD
RWD
AWD
AWD
AWD
AWD
RWD
AWD
AWD
RWD
AWD
AWD
AWD

AWD

AWD
AWD
AWD
AWD
AWD
AWD
AWD
AWD

EREV
EREV
BEV
EREV
EREV
EREV
PHEV
BEV
PHEV
BEV
BEV
BEV
PHEV
BEV
EREV
BEV

PHEV

BEV
EREV
BEV
BEV
EREV
BEV
EREV
EREV

Li AD Max

Li AD Max

Qiankun ADS

Li AD Max

Qiankun ADS

Li AD Max

Qiankun ADS

NIO Aquila

Qiankun ADS

DiPilot 300 (God's EYE 'B")
NIO Aquila

NOP+

DiPilot 300 (God's EYE 'B")
Qiankun ADS

Qiankun ADS

Hyper OS Pilot

Thousand Miles of Vastness
H9

DiPilot 600 (God's EYE 'A")
Qiankun ADS

NIO Aquila

NIO Aquila

Qiankun ADS

NIO Aquila

Qiankun ADS

Qiankun ADS

TExd T2 M
Drive Thor-U
Drive Orin-X * 274
Huawei MDC810
Drive Thor-U
Huawei MDC810
Drive Orin-X* 274
Huawei MDC610
Shenji NX9031
Huawei MDC610
Drive Orin-X
Shenji NX9031
Drive Orin-X * 47
Drive Orin-X
Huawei MDC810
Huawei MDC810
Drive Orin-X* 274
Drive Thor-U * 27l
Drive Orin-X* 27}
Huawei MDC810

Shenji NX9031 * 271
Shenji NX9031 * 271

Huawei MDC810

Shenji NX9031 * 27

Huawei MDC810
Huawei MDC810

gt £ (TOPS)

73 (9120

700 349,800
508 359,800
400 359,800
700 369,800
400 369,800
508 379,800
200 395,800
1,016 406,800
200 407,800
254 409,800
1,016 446,800
1,016 458,000
254 469,800
400 509,800
400 529,800
508 529,900
1,400 559,900
508 708,000
400 708,000
2,032 768,000
2,032 788,000
400 788,000
2,032 818,000
400 818,000

400 1,018,000

20250 2E 7|E
AtZ: 2t At db.carnewschina.com, H2|=Z

H 2MXIHE
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==_'O *E *l jl EE‘* HI_OI N d Industry Insight
0| FE & JIs =2 1|_, X Vidia 2alel
H| = AL Inference Chip %453 (TOPS) MY AR (W) Hx=3d HHOEM Bl o’ EHE / 2 (A7) i
Al5 (F3) 3,000-5,000 <800 4nm - Atk Bl Optimus EHLE0|E 22 A HE 2H25 KHEH A|=F
_ Model S/X (2023), Model Y (2023), 2022 tape-out
Tesla AR 500 160 /nm Model 3 Highland (2023), Cybertruck (2024) 2023 At2F 5
2018 tape-out
HW3 144 100 14nm - KHAF EHEO| X E 2019 Xj2f ©8
ET9 (1Q25) -
Nio Shenji NX9031 1016 <280 Snm - ETS, ETST, ES5, EC6 < (2H25) e o o
Onvo, Firefly 22HE AXL X2 o Y e
i 762 7 - M M P7+(1Q2 7 (2Q2 1(2H2 2Q25 ST A%
Xpeng Turing 6 0 5nm ona M03, P7+(1Q25), G7 (2Q25), GO1 (2H25) 2025 X1z g
Li Auto ShuMaKe 300-600 n/a nfa - Li Auto 20264 2} = of 4024 tape-out
2026 M HE
. - BAIC, Seres, BYD, AITO M5/M7/M9 (2024), Luxeed S7 (2024), EAF A|XF
" . LA 400 100-300 /nm Chery, Changan BAIC Arcfox Alpha S (2025) 2021 I
uawei
. BAIC, Seres, BYD, Avatr 11 (2022), Avatr 12 (2024), Neta S (2022), OFAF A|XF
Huawei MDC610 200 80 7nm Chery, Changan AITO M5/M7 (2022) 2022 UAEA|ES
Xpeng, Zeekr Zeekr (2025)
Drive Thor 1,000 100 4nm BYD H' or ' Volvo (2030) 20254 X2 HE
- FyP Aurora2t Continental?| 221 E= (2027)
Li Auto L6, L7, L8, L9, LiMega
Nvidi Li Auto, Nio, Zeekr, = Nio ET5, ET6
vidia Drive Orin X 254 60 7nm  Xpeng, Volvo Xpeng G9, P5 2022'ASE{ YAt
Mercedes-Benz Zeekr?| 007
Mercedes-Benz2t Volvo2| Y& | 2+ ZH
. . BYD, Song Plus DM-| AOtE E2}0[& of|C|-M, 20235 E QA
Drive Orin N 70 25 7nm  BYD T2 7|k AL A} © EEr EP?*J)
SACHXE, BMW, VW '
. = ! ! BMW (2025), Toyota (2H25), FAW Honggi (2025) 2023 tape-out
Qualcomm Snapdragon Ride 24 130 5nm  Toyota, GM SICHKH(2025 B 2HE = w/ HL2|22) 2024 OFAF A|RH
FAW Honggqi
Mobileye EyeQ Ultra 176 30 snm YW Geely Ford, oo (2H25) 2H23 tape-out

BMW, Honda

2025 X2 Mg

X2 2t AL Dj2|=EH 2 MX|ME
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=D AGIAHZ LIOE7L7| 9fsh Bt SHLte| &
I 1l S= Mercedes-Benz, 202019 S&Q| AIZ}- 20261 ST LIS ™ oua

= Nvidia, 20269 1& CESE Safl 2F 1009 7 m2t0|E 37(2] VLA 22 Alpamayo /1
= Alpamayo, s=& ot/| ol =H|et & THE 0|77 &&. |H= SDV S3&E 750 AN AET 7 &=H|7F HH g[HA| EHE

= O] M=ko| B= 1oz MFE0, 2021358 S5 JHES Loz Bt Mercedes-Benz

Nvidia, 28 - =2 GPU SEHA| 2AHll J10{E QEAA THE0IS 22 3H Mercedes-Benz CLA, AlpamayoJt EHTHE! A1 I XI2¥

Announcing NVIDIA Alpamayo

Open Reasoning VLA for Autonomous Vehicles

Atz Nvidia, H2|=53 2| MXIME
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2 $3,950

71t 30|, HIE
o
2 oFH HIZ $99)

Digital Extra: MB.DRIVE ASSIST PRO ¥

I|O|X| Salf Alpamayo T0OH 7HA|
of

E

HIZ $3,950 (FSD 112

HERE, AGI ACHE LIOH7 7| 2let T ojLte] i
250 350)0MTH ZNHC
: HH0]

Z4 MB.DRIVE ASSIST PRO (Alpamayo) 24
2 70 7ts. FA oFF

$1,950
» Digital Extra: Steering Assist

=
[=x=1
| Point—to—point urban navigation= OF&l H|ghdst, 20263 S8t
(3 years)
» Digital Extra: Lane Change Assist

il
EoH
oo
= Mercedes-Benz, 20264 225 H O|=
= Alpamayo, 22| CLA 22 (5 7tX| EE,
844 71559 Point-to-poi igation2
: Alpamayo 39 2}
Performance & Safety
Digital Extra: MB.DRIVE ASSIST
2 $3,950
i » Digital Extra: Steering Assist
i » Digital Extra: Lane Change Assist
» Digital Extra: Stop Sign and Traffic
Light Function

Digital Extra
Dashcam

$200

Mercedes-Benz CLA vs. Tesla Model 3 - Model Y

THIOH HI

Digital Extra: MB.DRIVE
PARKING ASSIST 360

$1,370
Meritz Research 80

CLA 350 4MATIC with EQ Technology

$49,800 MSRP
LED Intelligent Light
System
$750
o MR IHE

Xt&: Mercedes-Benz, M2

CLA 250+ with EQ Technology
$47,250 MSRP

Standard
Rear-Wheel Drive $39,990

Standard
Rear-Wheel Drive $36,990
2 MX|ME

Xt&: Mercedes-Benz, Tesla, M2
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=S X1 22 $IAL, 20201434 HAHK AHTI0| YTH 2

IS— - =)

= Mercedes—-Benze AHAQ| 2RI = 7H&H M=ZSt CLAN| Alpamayo EA. 2112 CLA= C-Class 2Lt 4 W2 714
O] 22 2H2 ADIEF AH|X| AH| 7|&0| =0 20|= ‘EWEI’7f Ot =0| Hefet '=Mq2]0[7] Uz

= ADIEF} AH|XH= S-Class 5 MO{ELCE Model 32| XIg =S M35,
22 ADEIF S0|IMQ] HwE= 1) O CHO|AL| 104 HIROI O ME@strt, 2) 0™ A2 A1Z 20| o Mot He|StE 18l
= &, X0 3YXR! Tesla2LH HIM 20| 22 == Ql= A 2Xl= HEE M2 MRS [[H”JSHE HIZ=3HE TeslaQl 71240] O HOHRCHE .

- L 7-'0

==
Tesla Model 3 - Y| 70| CLAELC} 1,500~2,0002H Mot &f&0A CLASl S& & H|0|H & =THE 7|Uot= A2 K22 &

Tesla 71, Alpamayo ZHIE AIZFE el HIwol 2 ZO= o Mercedes-Benz CLA I, CIOIE =20l olOist IG5 HH2 &=
(2H=FE) Tesla X2 W2 CHJ} (2+CH) e CLA TN H| TrOHZ

CLA O|= ZrofZ
12 12 -
S-CLASS

\ [\ A GLs 97 72,105cH
7 =

GLE / E-CLASS

h/\GLC / C-CLASS / CLA 3
Ay

|

13 14 15 "6 17 18 '19 ‘20 21 22 '23 24 '25 13 14 15 16 17 18 19 '20 '21 '22 '23 '24 '25

Xt&: Mercedes-Benz, Tesla, H2|=5H 2| MX|HIE At&: Marklines, fi2|=53 2| X|ME
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NvidiaQl OIS 2=, HIZE It BYUEHD| 2= MER S= &2H " e

= X'k GTC 2026, Nvidia= 0IX|8{0] 2i& MA| == H|0E| MEUS S7H. 2L tHEE2 H0|H S5AVt Ot A5 /HES 7|H2ls /Y
= AOEZLS g8t =2 HI0H mjo[Zeel PA== 0[0] §& 7Hs-d0] KO Mercedes—-Benz 2|01 BYD2t SUATIES &7

P

o

==

Atz: Nvidia
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=2 EJI0 LHE AL BYDAl 911 - &2 FH=JF B4l 242 Nvidia

= 1t BYDS| 18 H HIES ML

= BYD XA TO{2| 97%, 202t &

=

ot

Z2 NSA M. 22iL Ol = AIEe 7 +2= Mil 22H Helgh ADtEFLZ 0]
0

|oF XESOIM L. 01 XIZ0Il Nvidia2| ZH|% Hyperion B £7ts5. |77t 22t &X0] &&AL,
N

Industry Insight
DRz|E|

=

x4
IS 22 EUE FHH0| et EQJH. 17t EME Denza, FanChengBao, Yanwange 117t ADIEFL A& B L2 M3
I

= 202443 1€&, CEO Wang Chuanfuz “Currently view intelligent driving with the utmost importance”2t11 §1=6HH Nvidia = 2H.

T2iLt 20261 3% SKIIK| QO/03t ADIEF} T S SXH3H D

NVIDIAS}THEL{) M2 XHEZ8 ATEY0] JHo| 1402 H2 £ LE
(2024.01)

A= NEV X}=H0]| NVIDIA DRIVE
Hyperion S31Z &Xj A=l 4H
Horizon Robotics@HIHEL] 4] M|

20233 FYHLE| A DHO| Journey
SRS A A e wE

BYD, Fang Cheng Bao0i| 294|0] 7|z xHEY 'LE

2024

E E2i X2k
= ="
(AL B3 + THHl T sw Il M)

Horizon Roboticset ¥ 25t UE
SEI0|EREEIAL XM XFEZs 24 SW
Journey 62 BHtL, BYD 20| EIxY

2025 5E| M XI5 ADES} Mg T

2024 ALY X[ JHL ADLE 8 YT2|F 4

K| ADLE e £ oW T Sol2 Y=

80TOPS HFE IH%. BYD2| 1-58TH T Xz BixY

BYD, D& 8 - HHMLC & I HIS

Song

159,800942F

234,8009 2t

Denza - ‘;
FangChengBao -

Yangwang -

Dolphin
109,80091 2k

Han
199,800 2t

Chaser
105,800 2t

Atz BYD, H2|=53 2| MRIME

F: 2k SAUC O1E 20| 59| £ 712 7

Xt&: Marklines, db.carnewschina.com, H2|XS 3 2|AX|ME
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2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

HES2

® Falcon1

M3
(=X

® Dragon
=243

® Falcon9
AL H3

1008w o
TWALS 443

Starship e StarshipV3 @
AR AR AIZE 12KF AIS LA

GIOIE CIHFOIA

Solar City 42

Y8 e x|

=
0= M]E 19

® Starlink &

Tesla,
Solar City @l

® LEO AL AIZ £/ 5,0007| =t ® 10,0007| =0+ ®

Solar Roof
500,0003| AX|

Solar Roof
CHQLAt Al

Powerpack Powerwall Megapack HAMAH ESS Megapack Megapack
A ARt A Azt A Azt HRS 19124 10,0007 Y4 30,0001 At
Supercharger Supercharger Supercharger NCAS
=l A&t 34IE| 10,0007 St 34l 50,00070 E0t 50| ZES
Autobidder VPP H|=L|A @ 69,000CH Powerwall
3M S/ Z VPP 1%
4680 2H0 @ 19} AU HS
YMAR Mo Mo ZHAYT
Roadster Model S Model X Model 3 Model Y Semi  Cybertruck  Robotaxi
EA EA EA £ EA EA BN EA
x| Thof x| Thof SEE) O SETH) ST LX) ox ooy
108ty 508tH 1008tCH 3002ty 5002tCH 7002ty 1,0009HCH
Mobileye ® Nvidia ° TeslaHW3 ® Tesla ® Tesla @
EyeQ3 &%t Drive PX2 &%} (FSD Computer) &%t HW4 &t Al5 &
® X25% @ Autopilot NoA ®© FSD® FSD ® FSD ® Robotaxi °
JHEE AR TR JHA| ool J4A| O JHA| Beta AlZH Supervised 271 Unsupervised A%t
® Nevada ® Nvidia A100 @ Dojo, D1 Chip ® NvidiaH100 + ® Cortex
Cllo|BMIE] 215 Cluster 7}5 3 Dojo 7t& AlZ  JtE AIE

HISZl

SIS

Az W25 SMAAE

Optimus ® Optimus ®
HegE 3ol

Optimus ® Optimus ®
2MIcH 320 3MIcH 271

EQIE{® xAI® Grok® Grok3®
Ql HEl B:A =0
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= Elon Musk, ‘SiAMAE H

Nov 2023 (Lex Fridman Podcast) Feb 2024 (x.com, X post)

The thing that people don't realize about Tesla FSD is that we're effectively Tesla has been able to generate real-world video with accurate physics for about a year. It's not just a video;
creating a real-world Al. It's not like a LLM that's just predicting the next it'sa simulation of reality. Training on video is how you get a high-fidelity world model. Language is not
word. enough. A picture is worth a thousand words, but a video is worth a million pictures in terms of teaching Al

To solve self-driving, you effectively have to solve a significant part of real- about the physical world

world Al, which is a world model that understands physics. You have to i
understand that if a ball rolls into the street, there might be a child running Jan 2024 (Tesla Q4 2023 Earnings Call) f‘" e
after it. The neural net needs to have an internal representation of physics- It's an end-to-end neural network that has developed its own internal ¢

of momentum, of gravity, of occlusions. It needs to know that an object still world model. It understands that objects have mass and inertia, and it

exists even if it's behind another object. That's what | mean by a world model predicts where they will be in the future. It's a fundamental shift in how

Al perceives and interacts with the physical world

June 2024 (Tesla Annual Shareholder Meeting)

What's amazing is that the same neural net that drives the car can also be Dec 2025 (x.com, X post)

used for the robot. Optimus uses the same world model as FSD. It's the Grok's visual-action model will be directly applied to
same brain, just a different body, navigating the physical world. This means Tesla’'s Optimus. It constructs a world model from video
all the training we've done for driving—understanding intersections, and sensor data, understanding the physical world
pedestrians, and obstacles—translates directly into the robot's ability to through cause and effect

work in a human environment.
Mar 2024 (Don Lemon Interview)
-~
People confuse memory with intelligence. ) /

Jan 2026 (The World Economic Forum)

The path to AGI requires a foundation world model that can generalize
across different physical tasks. If the Al doesn't understand the casual
relationships of the physical world-gravity friction, the way objects move-it
can never be truly intelligent in our reality.

Once you have a high-fidelity world model, you can drop it into any body-a
car, a humanoid robot, a flying machine-and it will just work. This is how we
achieve sustainable abundance, where the cost of goods and services drops
to near zero because the brain can do any physical labor better than a

LLMs have great memory of human text,
but they don't understand gravity. True
intelligence is the ability to createa
predictive world model that is accurate
enough to navigate complex, unseen
environments. If you can predict what
happens next when you push an object
off a table, you have a model of reality.
That is what we are teaching our Al

H2|=SH 2IMRIHE

)
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Google vs. Nvidia vs. Elon Musk Universe, 242 H|

Industry Insight

S2|E|
= EEDHEO| M5 JHMO| A2 A NAIE L0t Metct] THISHA Olaigi=7F
= B4 M= OIX| CIOIEt S2] BO|EIR TAL. QImat (&), M2, WEYT) 2L O Q3 70| HIZ 0SS0 L3t HI0JE] e
= o34l NA HIO|H 2t 2of Tk, *IgEIOIt MM FHE I Hete, IaF F2 2 V| A2 59, detst 3 EHQ [0| 53
TMA HHE|X], E &8 AHH2[X|E H|WSHS O, Elon Musk Universel| 2EZE ZA™=H0| 7+ OWE o=t
Elon Musk Universe®| SIE% HHE(] J}= QM= Mgt
L] 1
. Google Genie Nvidia Cosmos Elon Musk Universe X i o9 J19] i
e (Gemini Robotics) (GROOT, Alpamayo) (FSD) : - = :
1 ]
1 1
Sk ooy S 0 SHee Sk kk ! Elon Musk !
& Al =13 0 A 1 1
2 MACIOIE &= e - T (22| C|0|E{ EHE C|HIO|A 8 O 2F) (10F0f ZX MEHY Sl S OFY +F 2hH) (Tesla + Neuralink + SpaceX) I Universe |
i i
- 1 . 1
AlZE0l 3 A SR X = Heokkie (Phys;( ;TEE;OE 25) (20194 0| *ﬁ;;gf 25 2g) | Nvidia 1
1 1
|| 1
1 1
FedddAk 2 2 8 it i i
=X | =2
AFEFEL YA S2 (Chain-of-Thought £|11 &) Hokkfee (Grok-4/5 + Neuralink Meta-cognition) : Google :
1 1
1 1
" s 300 SO DS 0 SHaNe ook ko ! !
R R (01191 24 X5 0] Hol2 Hsix) (01191 24 %15 F0] Hol2 Hsx) (E001 2t X5 Ol Aol a Mgy 1G0T |
i i
Fod oo te Fed Ao Fed A Ak I Elon Musk |
=1 EA B
=2 AR, S+ 2Z A (CIxI% XA S 4) (2 ZM S HEY F4) (Starlink 217 + SpaceX 2 + Boring A[8f) 1 Universe |
:EI M k:
Yo ok A S s KkA e KA e Kok : U%?Vefsi :
1 1
L o

Az H2|=5H MR IHE
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Elon Musk, AGI JHZZ 2lgt 4= 07 |EI ] SA| =HI

Az H2=F

T 2| ARE

System 0

Physical Foundation

g < DURIPS B = o)

B0l 22712k A2 (=, ol B4/
29/ 2l ), 2t (7, c21/ Y8
X|=) =2t (]1||=|’ orad/ 2L/ EX),
242t (Uol, Z&/ 2t E),
O/\_g?D}- (_._|-X-i/:l.°/ ol" gg

AR/ el 220, 22 (=), 01 (&), T2

28/ 2/ A%/ B gxI%lo|
FHEPIL g w
A/ gl 25| T AlAHO|
st 4 'Eoﬂ 4x| 23

BT/ Q1CH: TH| S XI5t HE KX
System 0

Physical Foundation
B4l Mk e =0

Tesla: XFEF3A} & SE|HAS Sl 914
NAel 22|X YA H0IH (RE/ &
T/ Y/ 2N B Ot/ 2/ B3
=/ =/ 0E 5) 2

SpaceX & Starlink: 5 24 & 22|X
EllofH (B3, 1—"“—/5‘—%%) |:|1)|:1.| Cflo|E
(/x| ZH), TN e I Efo]
Ef (OIEHIZOI AR/ =/ 2 S 2EY
Tp K| EH A7} 2E) st
The Boring Company X|stS2| 2t o
OfE{ (X[ X|Z/ 24 % H4E/ B2 23
B

Neurallink: 12t || JH&d w24 TsHALE

Al 2018 E5H 2% 9| (Motor Intent),

210{ 9| = (Speech Intent) H[O|Ef 2t

System 1

Fast Intuitive Action

: 0140) Ik gl ZiEHHQl Bk

(s

Akl XIEEF0|D HEZ L S5 EHY
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119TH CONGRESS
2D SESSION

H. R. 7390

To amend title 49, United States Code, regarding the authority
of the National Highway Traffic Safety Administration over
vehicles with automated driving systems to provide safety
measures for such vehicles, and for other purposes.

(b)

IN THE HOUSE OF REPRESENTATIVES
FEBRUARY 5, 2026

Mr. Latta introduced the following bill; which was referred to
the Committee on Energy and Commerce, and in addition to
the Committee on Foreign Affairs, for a period to be
subsequently determined by the Speaker, in each case for
consideration of such provisions as fall within the
jurisdiction of the committee concerned

Th

A BILL

To amend title 49, United States Code, regarding the authority
of the National Highway Traffic Safety Administration over
vehicles with automated driving systems to provide safety
measures for such vehicles, and for other purposes.
Be it enacted by the Senate and House of Representatives
of the United States of America in Congress assembled.

SECTION 1. Short title; table of contents.

(a) Short title.—This Act may be cited as the “Safely Ensuring §
Lives Future Deployment and Research In Vehicle Evolution
Act of 2026" or the “SELF DRIVE Act of 2026"

(a)

At&: US Congress, H2|=25H 2| MX|ME]
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Table of contents.—The table of contents for this Act is as

follows:

Sec. 1. Short title; table of contents.

Sec. 2. Purpose.

Sec. 3. Updated or new motor vehicle safety requirements
for vehicles with automated driving systems.

4. Motor vehicle testing or evaluation.

5. Make inoperative.

6. Protecting the security of connected vehicles.

Sec.
Sec.
Sec.

SEC. 2. Purpose.

e purpose of this Act is to ensure continued United States
leadership in the global automotive and autonomous driving
sector, improve road safety, mobility, and accessibility, and
create American jobs by creating rules and regulations that
relate to the design, construction, and performance of ADS-
equipped vehicles and by encouraging the testing and
deployment of such vehicles.

SEC. 3. Updated or new motor vehicle safety requirements

for vehicles with automated driving systems.

In general.—Subchapter Il of chapter 301 of subtitle VI of
title 49, United States Code, is amended by adding at the
end the following:

30130. Motor vehicle safety standards for automated
driving systems

(3) FEDERAL PREEMPTION FOR AUTOMATED DRIVING SYSTEMS

AND ADS-EQUIPPED VEHICLES.—

(A) IN GENERAL.—Except as provided in subparagraph (B), a

(i)

(ii)

State, or political subdivision of a State, may not maintain,
enforce, prescribe, or continue in effect any law, rule,
regulation, requirement, standard, or other provision
having the force and effect of law of the State, or political
subdivision of the State, that—

prohibits in whole or in part a manufacturer from
manufacturing for sale, selling, offering for sale,
introducing or delivering for introduction into interstate
commerce, or importing into the United States any
automated driving system or ADS-equipped vehicle if the
manufacturer develops a safety case described in section
30130(b)(3) for the automated driving system or ADS-
equipped vehicle; or

requires manufacturers of automated driving systems and
manufacturers of ADS-equipped vehicles to report
information about a covered crash to a State or a political
subdivision of a State.
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Ford - VW-backed Argo Al Shutting down
(Tech Crunch, 2022. 10. 26)

Argo Al, an autonomous vehicle startup that burst on the
scene in 2017 stacked with a $1 billion investment, is
shutting down — its parts being absorbed into its two
main backers: Ford and VW, according to people familiar
with the matter.

The promises around commercializing AV technology
have proven more difficult than expected. A wave of
consolidation washed over the industry with companies
folding, being absorbed into other companies, including
Apple. Others, turned to the public market either through
a traditional IPO like TuSimple, or by merging with a
special purpose acquisition company as Aurora did in
hopes of gaining the capital it needs to continue its
mission.

GM Gives Up its Gruise Robotaxi Dreams

VW L ays Off 1,600 staff at Cariad SW unit

(Car and Driver, 2024. 12. 12)

General Motors is rethinking its robotaxi dreams,
announcing that it will no longer fund the development of
a dedicated robotaxi under the Cruise division.

Cruise, established in 2013 & acquired by GM in 2016,
has faced a tumultuous time over the past few years as it
strived to put its Origin robotaxi into production.

GM said that it aims to merge Cruise and its GM
technical teams into a single group to focus on
autonomous and assisted driving.

GM cited "the considerable time and resources that
would be needed to scale the business." The automaker
also pointed to "an increasingly competitive robotaxi
market.“. Tesla announced its radical Cybercab just a
couple of months ago.

(Reuters, 2025. 3. 12)

Volkswagen plans to lay off 1,600 staff at its Cariad
software unit by the end of the year, the Handelsblatt
business daily reported on Tuesday, citing company
sources.

The layoffs, impacting almost 30% of the 5,900 people
employed at Cariad, are to mainly take place via
redundancy programmers, the report added.

Handelsblatt said the company confirmed the information.

In an emailed statement to Reuters, Volkswagen said it
was implementing a "transformation plan” for Cariad
agreed in 2023.

Xt&: Car and Driver, Tech Crunch, Reuters, H2|=ZH 2| MX|HE
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Toyota CEO says autonomous vehicles not

Toyota President takes dig at self-driving

Toyota's 'Master Driver' Akio Toyoda

yet realistic for normal roads
(Reuters, 2021. 8. 30)

Toyota president and chief executive Akio Toyoda has
expressed concerns about the rapid development of
autonomous driving systems after one of the company’s
e-Palette vehicles hit an athlete during the 2020
Paralympic Games.

The incident occurred on August 26 when the
autonomous vehicle struck a visually impaired pedestrian.
Fortunately, it was only traveling at around 1 mph and
the athlete wasn’t injured. Toyoda apologized after the
accident and expressed a contrarian view of such self-
driving systems.

“I don’t think it's at all realistic yet that self-driving cars
can travel normally on ordinary roads,” he said.

cars while criticizing the EV transition
(Teslarati, 2022. 9. 30)

Toyota Motor Corp President Akio Toyoda recently
shared a subtle dig at self-driving cars during a meeting
with the company’s dealers. The Toyota executive
argued that the electric vehicle transition would take
longer than expected.

“Just like the fully autonomous cars that we were all
supposed to be driving by now, BEVs are just going to
take longer to become mainstream than the media would
like us to believe,” Toyoda said during the meeting.

The executive compared Toyota to a “department store”
in the way that it sells a variety of cars to customers with
varying needs.

Doesn't Believe in Electric Sports Cars
(The Drive, 2025. 4. 29)

Toyoda says that as long as he retains that responsibility
within Toyota, he will continue to advocate for sports cars
that provide the same visceral sensations he loves.

“There will always be people inside Toyota passionate
about developing electric sports cars,” Toyoda told the
outlet. “But for me as the master driver, my definition of a
sports car is something with the smell of gasoline and a
noisy engine.”

“It's not exciting. Because you won’t be able to go around
the circuit for more than an hour,” he said. “The kind of
races | enter are mostly endurance races, so with the
current BEVs, it's not going to be a race of the cars. It's a
race of charging time or battery exchange or something,”
he added.

A= Reuters, Teslarati, The Drive, H2|x&

T 2 MRIAE
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2026.01 Google DeepMind@t F2F& OHE {4 &E — Gemini Robotics foundation model2 Atlas0il £&5t01 21X| 52 (cognitive capabilities) CHE 25t
AtlasQ| 2026'A A4k TA|2F 0|0 THOH 2+Z (Fully committed) 2.
A B2 O Hyundai2| Robotics Metaplant Application Center (RMAC)2} Google DeepMind

Az A2 I, H2|=SH 2| MXIME
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cf|o[g mo|z2tel, AppleS XI¥%t Foxconn - Apple2 2%t Foxconn

[Appendix #5] I} =01, HIE

750,000 -
26,0227 t2 HEetHslel >
MTtZol HO|EMIE 1% LE
600,000 - 260106 Google Deepmind2t
Atlas ¥ U4 N
25.10.31 NVIDIA2}
450,000 { GPUS50,000% 04 Ao} W
300,000 -
150,000 : ! : :
'25.1 '25.4 '25.7 '25.10 '26.1
(&) ElNEEES
320,000 +
26022782 BEotHRs0] . >
AgtZol cjo|EMIE 25 LR
260,000 1 26.01.06 Google Deepmind®}  «
Atlas {3 &H
25.10.31 NVIDIA®} R
200,000 7 Gpys50,000% 0H Aot wE -y
140,000 4
80,000

'25.1

'25.4  '25.7 '2510 '26.1

HIOl HetE &

.
N

‘2510  '26.1

SHIRE0HH

HIx O
ol — |
(3)
230,000 -+
26.02.27 3= YHoL HBIof
M0 GO EMIE| 725 2 E
190,000 1 601,06 Google Deepmind2}
Atlas ¥ UH
25.10.31 NVIDIAR}
150,000 -+ GPU50,000% 204 A2t LrE
110,000 -
70,000 : ‘
'25.1 '25.4 '25.7
(3)
560,000 +
26.02.27 5t HHol HE3lof
MZHZol SOl E{MIE| 125 Wi
440,000 _
26.01.06 Google Deepmind<}
Atlas @3 UE -
25.10.31 NVIDIA2}
320,000 - Gpys0,000% Tooi Aot arE
200,000 +
80,000

'25.1

'25.4  '25.7

'25.10  '26.1

SO LH 2 Hlet JICH

(&)
600,000

500,000

400,000

300,000

200,000

(&)
120,000

97,500

75,000

52,500

30,000

'25.1

Industry Insight
=y B

SZHIA

26.02.27 3= B 29} ¥ 2310
MEHZ0| GO HIE 15 EE

26.01.06 Google Deepmind}t
Atlas H& &m N

25.10.31 NVIDIA2}
1 GPU 50,000% 04 H2t Wi >

'25.10  '26.1

SLH2I0H

'25.1 '25.4 '25.7

26.02.27 3= HEo HHEIH
AP0 E0|EIHIE 25 U R

26.01.06 Google Deepmind®}
Atlas ¥ UH -

25.10.31 NVIDIA&t
GPU 50,000% Ft0] Aof LI

'25.4  '2577 '25110 '26.1

Atz: Bloomberg, H2|=EH 2| AMX|ME
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-6|-_1 [H II- (005380) EE—I ['IIOIE'I IH'E L-I joonsung.kimgriz;ttfcfﬁ

BUY o aearion 4 0m79)  geme s s gfet @2 iolE Tio|malel 82 F) P, XI4 MY

HAH= =]

Richid (EH Al WSS . 5amoR Djzio| 22| HOJEIS S 4 Qi 71X B89l M ATIEI| AR 88

#xHFIt 3. 30) 469,500 . -

AA0l 49.1% = Google Deepmind - Nvidias 2T ES|0] Z2HE 2t SEL0] SSHE 2| ZXfO[LE 0| C|HFO|A AJE =1- FIJ2 X[

oVi= -1 7

P 5.277.30p1 = S ADIE7} A% Lf Z2ilo|ot= Teslat China #0|H, 0[S M72 9IAISH A7 HEBH st XK n} 9 X
APESH 961,338 = SILHXIOE, Tesla?t China 2| KUst ADFEFHEA| ZH| KH[0|H 7|Z 27{A| B2l & QY

YYFA > 20,4768t%

[EZMHIS 65.73% s AOEZ}AEF TR 220 OfL |2} K| ADIEMEZ| L SHL-0|E £ Eot AEHH M5 A £t Its

2(=QH|F 27.84%

523 X|1/%| X2} 674,0009/177,500¢

B 12673 00451 GIOIE] MR} > X5 HLAE > XI5 AL > XIS MK, A H7H 24 4 ChAlE 714714 2[2ilol&! 7|ch

ZQFZ(%) = iffX}= Google Deepmind - Nvidia2| CllO[E] MISXIE Al T7H A|ZFet 2. T2|10 2Qd 1Y LY 24 Cf|o]E| S& ol 4
A2 H|A 2( 9 ¢l 30.67
2oz act 7.31 = QI ClIO|E{2t S 2 C|0[E 882 Soll, A2l HrekS K| =D H JH MIH = SHAsh L A

= OFZ| A5 JHA[EE =0317| O|ELY, 2|BNO = = LIt 2R SHE|0] /K|S0l Chet et X| s WS HIZLIAZ T ESH Its

TS E(%) 1908 6 1271

E=ln -30.3 118.4 129.0

N EST -17.6 417 11.0 EXte|A Buy, MEF71700,0003 H|A|

ESEF:

(GE) R———— FAnRSe) P

840 7,350 o= JYHo|Y 09|  EPS (8) SUE BPS PER PBR  EV/EBITDA ROE RxiH|E
(Mg (Xluf=Z)  (X|uH=S (%) (&) (EH) (tH) (tH) (%) (%)

630 1 3513 2024 1752312 14,2396 12,5267 55713 48 438,692 95 12 9.8 113 1825
42D 5 3,675 2025 186,254.5 11,4679  9,446.0 41,731 -25.1 465,581 127 1.1 12.4 7.6 189.0
210 1 1,838 2026E  193,243.8 12,2917 10,8014 47,847 147 500,001 11.0 1.1 11.8 82  181.1
o ‘ ‘ 1y 2027E  194,896.4 12,556.6 11,011.8 48,520 14 531,498 109 1.0 11.8 78 1709
228 = sl 255 2028E  201,182.0 13,0984 11,4595 50,282 36 556,256 105 0.9 115 77 169.2
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&CHXE (005380)

SiliXI 271 ¥ A2t &H Snapshot

Industry Insight

DEIaE|

(48 1Q25 2Q25 3Q25 4Q25 ‘ 1Q26E 2Q26E 3Q26E 4Q26E 2025 2026E 2027E
& 44,4078 48,2867 46,7214  46,8386| 464676 49,8627 47,2550 49,6584 | 186,2545 1932438 194,896.4
(% YoY) 9.2 73 8.8 05 46 33 1.1 6.0 6.3 38 0.9
Yol 3,633.6 3,601.6 2,537.3 1,695.4 2,756.1 3,359.1 3,153.5 3,0229| 11,4679 12,2917  12,556.6
(% YoY) 2.1 -15.8 -29.1 -39.9 -24.1 -6.7 24.3 78.3 -19.5 7.2 2.2
Mol 4,464.6 4,385.3 3,326.0 1,666.0 3,441.7 4,222.9 3,830.8 3,7341| 138419 152295 155150
(% YoY) -56 -21.2 -239 -46.6 -22.9 -37 15.2 1241 =222 10.0 1.9
X|HiFEF 20]Qf 3,157.3 2,998.3 2,261.4 1,029.0 2,429.8 3,010.0 2,722.4 2,639.3 9,446.0 10,8014 11,0118
(% Yov) -2.3 -245 -25.7 -54.9 -23.0 0.4 20.4 156.5 -24.6 143 19
FRAOIUE (%) 8.2 7.5 5.4 3.6 5.9 6.7 6.7 6.1 6.2 6.4 6.4
M|Z10]E (%) 10.1 9.1 7.1 36 7.4 8.5 8.1 75 7.4 79 8.0
=0|AE (%) 7.1 6.2 4.8 2.2 5.2 6.0 5.8 5.3 5.1 5.6 5.7

X2 SR, H2XE5H 2l MAME
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Industry Insight

$iCixH(005380) CHET

(M) 2024 2025 2026E 2027E 2028E (Aletg) 2024 2025 2026E 2027E 2028E

o= 175,231.2 186,2545 193,243.8 194,896.4 201,182.0 e sHISE -5,661.6 -5,991.3 8,457.5 9,500.8 9,851.1

OHERZSIH2(%) 7.7 6.3 3.8 0.9 3.2 Z7|=0|2(24) 13,229.9 10,364.8 11,574.4 11,791.4 12,264.3

=0t 139,481.9 152,037.6 159,075.8 159,852.7 164,825.1 YR 2| 3,397.6 3,744.8 3,852.9 3,831.9 3,966.2

0j=350(< 35,749.2 34,216.8 34,168.0 35,043.6 36,356.9 B2 889.4 1,271.7 1,336.3 1,356.6 1,347.0

THofH| 2f2tE ]| 21,509.6 22,749.0 21,876.2 22,487.0 23,258.4 2= Fd -35159.6  -34,3255 -30,668.2 -30,2041 -30,673.7

FHo 14,2396 11,4679 12,2917 125566 13,0984 Exgsdadss -14,6235 -10,347.1 -5,375.9 -6,926.0 -6,821.0
AAO0|AE(%) 8.1 6.2 6.4 6.4 6.5 Q&I ZIHCAPEX) -8,061.3 -8,366.8 -7,000.0 -7,000.0 -7,000.0
a8 632.7 289.3 4754 548.6 608.1 EXtRte| ZEA(E7H -3,398.5 -2,946.8 -4,663.0 -1,102.5 -4,193.5
S&/20| el 3,114.0 2,510.1 2,230.5 2,136.9 2,189.2 RS HIEE 19,4933  15,424.8 -2,392.6 -2,411.9 -2,410.5

7Bt el -204.9 -425.4 2319 2729 241.4 N =R 19,296.6 20,058.3 455.1 456.4 457.8

MEA A0l 17,781.4 13,841.9 15,229.5 15,515.0 16,137.2 X3t 0.0 0.0 0.0 0.0 0.0
HOIMH|E 4,232.4 3,477.1 3,655.1 3,7236 3,8729 SFABIHE L) -151.7 -654.4 689.0 162.9 619.6

H2[z0l9f 13,5490 10,3648 11,5744 11,7914  12,264.3 MESE 19,166.6 19,014.9 18,360.6 19,049.6 19,212.5

A|H3FFX|E 0| 12,526.7 9,446.0 10,801.4 11,011.8 11,459.5 J|Uoig 19,014.9 18,360.6 19,049.6 19,2125 19,832.1

Balance Sheet Key Financial Data

(Aoigd) 2024 2025 2026E 2027E 2028E 2024 2025 2026E 2027E 2028E

[EXHt 115,764.3  120,777.4 127,728.1 131,061.7 137,602.2 E|o[E (%)

AZ YA Gt 19,014.9 18,360.6 19,049.6 19,212.5 19,832.1 SPS 828,393 880,505 913,546 921,359 951,074
o2 %0 5,908.1 8,600.4 9,213.0 9,584.2 10,195.0 EPS(X[HHZ3Z) 55,713 41,731 47,847 48,520 50,282
XA 19,791.0 20,661.8 23,369.5 25,518.3 28,353.2 CFPS 175,765 171,535 184,964 187,702 191,578

HlfSXHt 2240341 2480675 257,653.3 263,7655 2729323 EBITDAPS 87,583 77,929 82,640 83,889 87,040
[t 445339 48,749.8 51,896.9 55,065.0 58,098.8 BPS 438,692 465,581 500,001 531,498 556,256
FEX A 7,682.7 9,268.1 10,386.0 11,563.1 12,831.5 DPS 12,000 10,000 11,000 11,000 11,000
EXpXpet 117,803.8  124,261.0 128,9240 130,026.5 134,220.0 g +=2UE(%) 2.3 1.9 2.1 2.1 2.1

X5 339,798.4 368,844.8 385,381.4 394,827.2 410,534.5 Valuation(Multiple)

2 79,509.6 88,579.3 95,065.3 95,6750 104,004.4 PER 95 12.7 11.0 109 10.5
O XH S 12,549.6 12,287.4 12,7485 12,857.5 13,272.2 PCR 3.0 3.1 29 2.8 2.8
RPN = 9,327.1 10,388.4 10,440.3 10,492.5 10,545.0 PSR 0.6 0.6 0.6 0.6 0.6
RESEEI|IEXH 26,7422 33,761.0 33,794.8 33,8286 33,862.4 PBR 1.2 1.1 1.1 1.0 09

H| 55X 140,012.9 152,617.3 153,230.8 153,431.5 154,021.6 EBITDA(X ) 185,266.0 164,843.4  174,809.9 177,450.9 184,116.3
ALXH 96,1345 106,900.5 107,221.2 107,542.8 107,865.5 EV/EBITDA 98 12.4 118 11.8 115
A E 24,285.5 24,340.0 24,388.7 24,4375 24.486.3 Key Financial Ratio(%)

EXBA 219,522.5 241,196.6 248,296.2 249,106.6 258,026.0 X}2|Xp20| 2 E(ROE) 1.3 76 8.2 7.8 7.7

=2 1,489.0 1,489.0 1,489.0 1,489.0 1,489.0 EBITDAO|QIE 106 89 9.0 9.1 92

2oz 7,656.3 7,780.5 7,780.5 7,780.5 7,780.5 SExijdlg 182.5 189.0 181.1 170.9 169.2

7|EHEZ 20| Q) =Y 4,212.9 5,239.9 5,239.9 5,239.9 5,239.9 S8HIERHE 0.3 03 0.3 0.3 0.3

ooz 96,595.7 101,311.8 109,975.7 117,831.6 123,814.7 O| Rt A& (x) 3.2 2.0 2.1 2.2 2.3

H|X|HHFFX| 2 11,1725 12,201.7 12,9747 13,754.3 14,559.0 =X E(x) 33.1 25.7 21.7 20.7 20.3

XHELEA 120,275.9 127,648.2 137,085.2 1457206 152,508.5 HOXH2|FHE () 7.4 7.6 7.5 7.2 7.1
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j I OI- (000270) EII‘II'QI Iél- % i joonsung_kimgrilﬁlttfcfﬁ

BUy oy masst o as o= 02) 48 92 Investor Day I8, SICHITS KF2Z3A JHit e =0} 7|ofe] etz Hat
(0]

P b s ESy) [=) N N R

i) GlllS . Ok} ST CES SAPEIS =, SO 7]ofe] 27t 4018 9 MR00}H 2Kt (2026E PER SCiAT 10.28H, 7]0} 7.3H)
XY FI} (3. 30) 151,500¢ R

A0 45.29% = 2 A} Boston Dynamics (06t BD) X282 27%: 17% (HMG Global X|2& #H)0|H, 42dot X282 59%: 31%

oY1= L/

<05 5.277.30pt = 42dot 4& 7H5E2 AHRE X0 g7 |of, 2 ALe] Rof|o| M 24X} &2 BD 4% 2 X2 71K S

*[’"f%%’: Slas = BD &% ZI3l efot 2|4 AI7EE 100Z R 04, 0] 7|F X8 Al & AFBD XI7HXIQ] $i7H A|7H5H CiH| HIE, 212} 27%2 5%
et 39,0410tF

QEZAN|S 60.41% = U SHSHHIIE B 4 QoL BD A% 0= X|slix JHHO| ZIME Tis4S ZetstH 27150l 71971k S 24 EX
Qligfll‘i*lﬂjt - Ooooj/giigé‘fj = K|HH7LZ I Al aokz=Ext oA BD A= 7|0t 2R SICHRH|A X|[E20| S35t (2 729!) 2|0 FARFA EXfxHIO 2 Tzt

T =L/ i fi=t ' =
Ymoferis 2,907.4242 = J0{C|0fl = MO{E &= QIRAH T2 XHHO| 4 3H=|0f, M AlR] EXILE A 7] S0 M = Q= T STHX
XX (9 o N
64cuxr5tr/°sz)| 49l 36.99 = £4| Investor DayE % ¢t 15 X3 i U E it 7|0t HI XL A HEA At 277t Akt 254 7042 24
SeioiZat 6.77
EXtelA Buy, MEF71220,0002 HA|

FIIESE%) 142 6Mg 129

2=t -26.3 50.4 59.0

L2t -12.8 2.4 -229

ES] Sl

®E) — 50

EPS I

276 350 s ¥Yolol 20|19  EPS(Y) sus BPS PER PBR  EV/EBITDA ROE HX{H|E
(Hg) (X|ef==)  (X[HHF=F (%) (&) (HH) (HH) (HH) (%) (%)
207 5,513
2024 107,4488 12,667.1 97730 24308 117 138891 6.2 11 2.8 19.1 66.1
138 1 e 2025 1141409 90781 73185 18,806 -226 152,198 8.0 1.0 3.3 12.9 61.8
69 1 1,838 2026E 1191528 95411 871248 20,209 75 196,100 7.4 08 31 116 32.8
g ‘ ‘ le 2027E 1221533 10,0240 83289 20,716 25 213,448 7.2 0.7 3.0 10.1 28.6
'25.3 '25.7 '25.11 '26.3
2028E 1239353 10,3670 83933 20,877 0.8 192,441 7.2 0.8 2.9 11.1 54.0
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7|0t (000270)

Industry Insight

J10t 271 & HZF A& Snapshot 2wy
(48 1Q25 2Q25 3Q25 4Q25 ‘ 1Q26E 2Q26E 3Q26E 4Q26E 2025 2026E 2027E
& 28,0175 29,3496 286860  28,087.7| 29,2809 30,5379 29,4567  29,877.2| 1141409 119,152.8 122,1533
(% YoY) 6.9 6.5 8.2 35 45 40 2.7 6.4 6.2 44 2.5
Yol 3,008.6 2,764.8 1,462.3 1,842.5 2,319.3 2,570.8 2,313.2 2,3379 9,078.1 9,541.1 10,0240
(% YoY) -12.2 -24.1 -49.2 -32.2 -22.9 -7.0 58.2 26.9 -28.3 5.1 5.1
Mol 3,243.4 3,000.2 1,886.8 2,111.0 2,664.0 2,894.3 2,646.9 2,774.3 99989 109795 11,2553
(% YoY) -14.3 -25.7 -416 -13.6 -17.9 -35 403 314 -259 9.8 2.5
X|HiFEF 20]Qf 2,393.0 2,268.8 1,424.8 1,474.3 1,971.3 2,141.8 1,958.7 2,053.0 73185 8,124.8 8,328.9
(% Yov) -14.8 -232 -37.2 -15.4 -17.6 -56 375 39.2 -25.1 11.0 2.5
HHOIUE (%) 10.7 9.4 5.1 6.6 7.9 8.4 7.9 7.8 8.0 8.0 8.2
M|Z10]E (%) 11.6 10.2 6.6 75 9.1 95 9.0 9.3 8.8 9.2 9.2
=0|AE (%) 8.5 7.7 5.0 5.2 6.7 7.0 6.6 6.9 6.4 6.8 6.8

Atz: 710f, H2I=5

H 2| MM
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Industry Insight

7|01000270) 2|l

(Ai9d) 2024 2025 2026E 2027E 2028E (Mg 2024 2025 2026E 2027E 2028E

o=y 107,448.8 1141409 119,152.8 122,533 123,935.3 IuesHasE 12,564.4  9,0541 11,0426 95332 98089

OHEHZI12(%) 7.7 6.2 44 25 15 o]0/ () 9,775.0 7,554.2 8,124.8 8,328.9 8,393.3

R 82,6780 91,6328 965964 98,8341 100,169.2 RERRA2I 24| 2,009.8 2,069.9 2,103.4 21500 21610

o309 24,770.8 22,508.1 22,556.3 23,319.2 23,766.1 B2 539.5 644.1 648.4 691.0 7235

Thfjb|2F 2t | H] 12,103.6 13,429.9 13,015.2 13,295.2 13,399.2 2HxEe Y -4,286.5 -4,327.7 -1,047.3 -3,097.2 -3,060.3

FHo 12,667.1 9,078.1 9,541.1 10,0240  10,367.0 EXgs3Ha3ss -10,152.8 -4,959.9 -7,878.7 -9,175.1 -9,600.4
LLHOIUE(%) 11.8 8.0 8.0 8.2 8.4 Q&I ZIHCAPEX) -3,485.1 -3,764.5 -3,802.2 -3,840.2 -3,878.6
a8 741.6 722.4 715.1 602.0 501.1 EXIXpA| 2 (B7H -4,159.9 -4,124.2 -3,023.3 -2,617.3 -492.9
T/ Y ree 395.4 415.0 639.8 629.3 629.7 HRES o258 -35700  -41755  -25493 9.9 10.0

J|EfE el -303.9 -216.5 83.4 0.0 0.0 uz2sY -1,012.8 -830.2 9.8 9.9 10.0

MEA LA 01 13,500.2 9,998.9 10,979.5 11,255.3 11,497.7 22|52t -500.1 -700.0 0.0 0.0 0.0
HlMH|E 3,725.2 2,687.2 2,854.7 2,926.4 3,104.4 HHF2ABIH2 L) -786.6 4315 614.6 368.0 218.5

H2[z0l9f 9,775.0 7.311.7 8,124.8 8,328.9 8,393.3 PESES 14,3531 13,566.6 13,998.1 14,612.8 14,980.7

X=X 2 +0]2) 9,773.0 7,318.5 8,124.8 8,328.9 8,393.3 0| UdF 13,566.6 13,998.1 14,612.8 14,980.7 15,199.3

Balance Sheet Key Financial Data

(Aoigd) 2024 2025 2026E 2027E 2028E 2024 2025 2026E 2027E 2028E

[EXHt 41,797.5 44,4259 441733 44,7542 45,407.0 E|o[E (%)

AZ YA Gt 13,566.6 13,998.1 14,612.8 14,980.7 15,199.3 SPS 267,256 283,901 296,367 303,830 308,263
EN ] 3,561.3 3,551.8 3,707.8 3,801.2 3,856.6 EPS(X[HHZFZ) 24,308 18,806 20,209 20,716 20,877
X{ T RpAE 12,419.1 14,666.2 13,106.8 13,436.9 13,632.9 CFPS 48,354 39,819 30,071 31,415 32,010

HIQ S Xk 50,9584  54,553.1 60,555.9 65,642.9 73,733.9 EBITDAPS 37,848 29,330 30,576 31,999 32,960
[EXL 17,928.2 19,934.4 22,109.7 23,799.9 30,632.8 BPS 138,891 152,198 170,583 184,649 192,441
2t 4,093.9 4,805.7 5,526.7 6,218.8 6,892.3 DPS 6,500 6,501 6,800 6,800 6,800
EXtRA 27,2233 28,149.2 31,1725 33,789.8 34,282.7 2 E(%) 43 43 45 45 45

XpAtEH| 92,7559 98,9791 104,729.2 110,397.0 119,140.9 Valuation(Multiple)

2 269774 28,3783 26,849.9 27,086.8 32,7343 PER 6.2 8.0 74 7.2 7.2
O XH S 10,454.7 10,662.2 11,130.4 11,410.7 11,577.2 PCR 31 38 5.0 4.8 47
CE XU 2209 2113 205.0 198.8 192.8 PSR 0.6 05 05 0.5 05
RESEEI|IEXH 837.8 1,153.7 1,165.2 1,176.9 1,188.6 PBR 1.1 1.0 0.9 0.8 0.8

H| S5 9,938.2 9,410.3 9,297.5 9,073.2 9,036.8 EBITDA(RA2) 15,216.4 11,792.1 12,292.9 12,865.0 13,251.4
AR 2,175.6 979.0 988.8 998.6 1,008.6 EV/EBITDA 2.8 3.3 3.1 3.0 2.9
HIoIkd = 0.0 0.0 0.0 0.0 0.0 Key Financial Ratio(%)

EXBA 36,9156 37,7886 36,1474 36,1600  41,771.1 X}2|xH20|| E(ROE) 19.1 129 125 1.7 11.1

tES 2,139.3 2,139.3 2,139.3 2,139.3 2,139.3 EBITDAO|YE 14.2 10.3 10.3 105 10.7

2oz 1,760.1 1,771.0 1,771.0 1,771.0 1,771.0 EvNE1E=S 66.1 61.8 52.7 487 54.0
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