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Camera Pose Estimation: Depth Estimation: Object Pose Estimation: Object Motion Estimation:
VGGT Depth Anything V2 Cubify Anything Dynamic Point Maps
(CVPR 2025) (NeurIPS 2024) (CVPR 2025) (arXiv 2025)
\, v \\ V. \_ y \ v
Add Giobai Frame Camera Head Cameras
Camerf token Attention Attention B @ @
—> —> —>
= N O —
—_—> e — Depth maps
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DINO Concat
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When LLMs step into the 3D World

A

] (arXiv 2024) )
3D Reprefentation Teixt
3D Encoder Tokenizer
Alignmenit Module Embeddiing Layer
l LLM i
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Text Output
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User Can you

. help me
£

Timeline

bowl?

find my red

W E—FHIRAES | SIRSIESHEE

Great! Can
you move
it to a table
with chairs?

BIN2: B RRTIMR , SERVLMALE
Embodied VideoAgent
(arXiv 2025)

Great job!
You are very
helpful!

End
T QUERY_DB “red bow!” PICK 0,4 QUERY_DB “table with chairs” return success PLACE 04 on 03 I have moved
: return None I have found return success return O3 return success
search the 1 the bowl to the
SEARCH “red bowl”  the red bowi! o710 0
apartment. e GOTO 03 target table.
re 24
lam GreatlG
User hungry h' i - ‘; Could you
now, Can CLEEL please take
. you check ;hefk_ the potato to
£ the fridge i = my desk with
for food? = a laptop on it?
Timeline | Continue
QUERY_DB “fridge”
|NO-|'|);?bt|?n:1 Kt return O3; I GOTO 037 OPEN 03 There is a bottle Sure! | will
will first fin e return success return success i i
Sieh SEARCH “fridge the fridge! and a potato in pick up the

the fridge. potato now!
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s2T01: VLM with Thinking mode
Embodied-R
(arXiv 2025)
\\ .

Embodied-R

(Example) Question: Navigation Instruction given at initial position: [Observe
around, then fly towards the road, then turn left and land on the roof of the
building on the left]. What are you doing now?
Choose: A. I look around the square area.  B. I fly towards the road.

C. I turn left and land on the roof of the building on the left.

D. I fly over the park. E. I land.
= Fast-Thinking
< E. Iland. 6 )
s = Slow-Thinking -~
\{ ~" Think: Let's analyze the event sequence and the instruction step by step:

1. Initial Position: I start by observing around the square area.

2. Next Step: After observing, I fly towards the highway.

3. Subsequent Step: Once at the highway, I should turn left.

4. Final Step: Finally, I should land on the roof of the building on the left.

From the video frames:

- The initial frames show buildings and a square area, indicating the phase.

- The subsequent frames show a transition from the square area to a broader view.
- The later frames depict a clear view of the road and surrounding buildings.

¥  Answer: B. | fly towards the road. O
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navigation action and time

(Ax,Ay,A¢, k)
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2.2: Video Generation
Navigational world model
(CVPR 2025)
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OpenVLA OpenUAV LH-VLN Egolife
(CoRL 2024) (ICLR 2025) (CVPR 2025) (CVPR 2025)
OpenVLA [ Action De-Tokenizer ] ]
F T % B ]
@ o o Ax
3 A6
Llama 2 7B J | AGrip_
7D Robot
Input Image araye§Eas o o oo eaege » Action
U T T | £ I N R S | !
® . .
) ML ) [ Llama Tokenizer ]
Put eggplant| | . _
{ in bowl!” ®D|noV2 ( SIQL'P ] T
Language Instruction I t

» “What should the robot do to {task}? A:”
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CAST
(SIGGRAPH 2025)
Scene Decomposition Perceptive 3D Instance Generation
~ JRRRE00 d Guitar |

o= % . = Generation Model
[ ©)
X 9 - AW =

Masked Image/Occ Mask/Caption

Iter1

Pose-aware
Generation Model

o (| MAE xR "; o
e 58 ﬁ Partial
g .~ Caption §

Instance Point Cloud P Point Cloud

Physics-aware Correction

IterO

= Stack S Support
" Hang Contact
Pre-process Module ~ Eoan =z A
Large Vision Language Model == \\\ - ik \N\
b
MoGe Grounding DINO / (—9 /
SAM Florence-2 Fine grained relation graph m Constraint graph

SDF-based physical constraints
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« RLZAZEZFZNE . Welcome to the Era of Experience

Welcome to the Era of Experience

We stand on the threshold of a new era in artificial intelligence that promises to achieve an unprece-
dented level of ability. A new generation of agents will acquire superhuman capabilities by learning pre-

David Silver, Richard S. Sutton*

Abstract

dominantly from experience. This note explores the key characteristics that will define this upcoming era.
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Embodied Bench ( E™Spatial VLM ) InternUtopia ( EEIZENZEA )

Vision-Driven Embodied Agents
4 .
@ Gemini {; Qwen

Capability-oriented fine-grained evaluation

Hierarchical Action Representation

[{*action": "Find a HandTowel"},
ck up the HandTowel" bodi
k up the HandTowel"}, ] (Fm “__’c"cnj f

{"action
Low-level: [X, Y, Z, Roll, Pitch, Yaw, Gripper]

High-level:

=t

Tasks with various action levels
High-level Household @ Base capability L spatial Awareness

EB-ALFRED EB-Habitat
Stack the right
Place a plate with a vl

spoon on a counter.
H of the left moon.

& common sense &l  Visual Appearance

Instruction: Put the Instruction: Find an
books on the desk. orange on the TV stand I'm feeling thirsty and
and move it to the sink. need a small container Obtain a round red
to hold water ... Please fruit and put it in
Low-level Navigation Low-level Manipulation navigate to that object the right counter.
T and stay near it. (cuj
EB-Navigation £B-Manipulation & fewp)
2 ) .
:%) Complex Instruction Long Horizon
- o
1 K : 1 ﬁ While you're tidying up, s 7
find a spot on the back et
& Ol 2 4 a/’l/‘hz 2::7:” put r‘x? — opple sitce
Instruction: Navigate Instruction: Pick up the 2 e el e on the table.
to the laptop and star and place it into mi“m.fmmm
stay close. the silver container. . . s . i
Interactive and Finely Annotated Social Interaction with NPC

Embodied City ( ERIFTANL) RobotTwin ( EEHMHES )

g [P f LB iz

~ R WLT

Office Tower i P T Y
50 Dual-arm Tasks @ e
. & Xo\_ N

731 Diverse Objects 7 5 ‘ ¢ 7
s K ’7_’ . 289 . oS,
S y Large Dataset S

Domain Randomization Unseen Real-World
. . - =
hd

- Randomization

Generate Any Dual-Arm Robot Manip Data 1@ Deploy Diverse Policies

# Community ¥ LeaderBoard

Auto Code Generation

e - -
= 1w “~ 7 <~ A £ S ) o J

/ S FobaTwin 1.0 v e’ v 15 el / e Pre-Collected 100k+ Traj.
i v 0.7 ) Friendly Codes & Tutorial

RoboTwin 1.0,FB:MLLM
RoboTwin 2.0







