
a Rynn-VP Long-horizon visual planning 200 task instances

Goal: Pack the white, yellow, and red toys into the backpack, then zip it closed.

0.0 s

Initial observation

Need access to the bag.
Open the backpack.

3.6 s

Open the backpack

The bag is ready.
Pack the red toy.

7.4 s

Pack the red toy

Red is packed.
Pack the yellow toy.

12.0 s

Pack the yellow toy

Yellow is packed.
Pack the white toy.

18.3 s

Pack the white toy

All toys are packed.
Zip the backpack.

39.9 s

Zip the backpack

The bag is zipped.
Task complete.

Reference demonstration; illustrative planning steps Observe → Reason / plan → Predict the next scene → Repeat

b Rynn-GEU Reasoning beyond observed states Six representative tasks

Spatial relationship

Input: views 1 & 2

Q From view 2's position and
facing direction, where was
view 1 taken?

Generate video GT illustration

A In front.

Physical prediction

Observed clip

Q After the cut, when does the
black cup first stay below
5 cm/s until the end?

Generate video GT illustration

A 1 s after the observation cut.

Action reasoning

Input + trajectory

Q
What does following the
yellow trajectory accomplish?

Generate video GT illustration

A Clean the tabletop with a sponge.

Trajectory prediction

Input observation

Q
What trajectory should the
robot follow to hit the pool ball?

Generate video GT illustration

A 7 ordered points
1

7 (x, y)

Physical chain reactions

Input observation

Q If the carton is pulled toward
the bottom of the image, how
does the breadbasket move?

Generate video GT illustration

A Slightly right, noticeably down; slight
rotation and loss of support.

Affordance prediction

Input observation

Q Where should the robot grasp
the rightmost fruit-and-
vegetable salad yogurt?

Generate video GT illustration

A (642, 533), normalized to 0–1000.

Rynn-GEU
Spatial inference Physical dynamics Action semantics

Motion planning Causal effects Affordance grounding
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