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Good old-fashioned engineering can close the
100,000-year “data gap” in robotics

Ken Goldberg

AVvE—%y FREODEE - @G T— IR, OFy FOEHRET—%1F
W10 ESTFRLTHEY., 20 [F—42FXvv 7] BABOXRy FEHE%E
R ATW3S

— YIal—v3y, WEBLOEE, E&HEEAR Y b,
FIEHETIVERLG Y, H5W3HDEFHLTW ZEPEE

— T=R20BEYZHREZEDLSICHEML TOLHLEE



WEHL  RMEE D

https.//ar><|v.org/pdf/2509.09893?

Standard Imitation Learning Imitation Learning

from Hemoan Demos with Random Self-Augmentation
i
= -
N
RN S
\ )
~ % 1
i :”"lff 0y
>SN\ NS
5 ' N VS Sdlcess
Failure p— ’»}?\

T — 2R

SART (Ours)
Single demo + Safe Self-Augmentation

Self-Augmented Robot Trajectory: Efficient Imitation Learning via
Safe Self-augmentation with Demonstrator-annotated Precision

Hanbit Oh**f,  Masaki Murooka®",
Yukiyasu Domae®

Tomohiro Motoda®, Ryoichi Nakajo®* and

* Embodied Al Research Team (EART), Artificial Intelligence Research Center, National
Institute of Advanced Industrial Science and Technology (AIST), Japan; "CNRS-AIST JRL
(Joint Robotics Laboratory), IRL, National Institute of Advanced Industrial Science and
Technology (AIST), Japan

Self-Augmented Robot Trajectory (SART)
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Neural-NPT: A Reinforcement Learning Perspective
to Dynamic Non-Prehensile Object Transportation

Supplementary Video

Noural-NPT: A Reinforcoment Loarning Perspective to Dynamic Non-Prohensile Object Transportation

Tetsuya Ogata | B Gt
Y BRI TUPLET,
7JE198D L= 3y NRESTODZ14TT7E,
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This is a live demo from the Moonshot meeting on July 19th. It's a joint
research project with AIST, focusing on reinforcement learning. More
details will be released soon.
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B Ours (Split Decoders) ‘ i.

action chwsk (7)

action chank (7)

B ACT [1] B Ours (Single Decoders) M Ours (Split Decoders)
Fold the towel lg;agntg iiﬁ?ﬁ h}al:::ge(;v:l:(;lileit Open the lid (:(‘)’(fl';)z};e p%;iteti‘:eoﬁ’zfe' :l:‘g . wLiti;:t ;gfhbl‘l’aa;‘;s Ave.
over the board
Fold Pick Place Grab Hand-over | Hand-over ~ Pat Open Open Lift Place Lift
ACTI[1] 92 72 72 92 88 80 72 100 100 100 4 100 82.5
Ours (Single Decoders) 88 84 84 100 92 80 56 100 96 100 96 100 90.5
Ours (Split Decoders) 96 92 92 80 72 926 84 72 100 100 80 100
Ours (Single Decoders) w/o IACE* 92 44 36 100 20 40 24 100 100 0 0 84 56.9
Ours (Split Decoders) w/o IACE* 96 96 92 100 92 0 0 92 100 0 0 96 66.5

25 trials were conducted for each task.

*IAEC=interative-arm coordination encoder

[1] Zhao et al., Learning Fine-Grained Bimanual Manipulation with Low-Cost Hardware, in Proc. RSS2023. |: I\/I OtO d a , C A S E 2 O 2 5]



Koshi
Makihara

The robot “pushes aside soft objects”
to pick up the target.

Without cross-modal With cross-modal
ability ability

K. Makihara, et. al., “Grasp pose detection for deformable daily items by pix2stiffness estimation”, Advanced Robotics, 2022.
K.Makihara, et. al. “Deformability-based grasp pose detection from a visible image,” IEEE ACCESS, 2024.



CRESTEFHEB - THIFILPIFE#(2025-2030)
BENEZ ZORy FEBETIL : MORAL (83 : E3))

BEOLMM* : BFMHIFTRRE. SEECEERIFELX Y T 1D, WEBICHZT— 2% LT-5RET
FENLE 7 1 PHLVAIDTHFA VICEBL TULERLWL,

E{kiEE (Morphology) ZHLICEROFNEFEEEL) T4 (R -BE - ik L) Z2HASLALMMZ
BE BRNLGHRLEALREE2ER. SAGORy F28E - URPRELEDZRZICIGAT 3.

=z5

Embodied concept space
(0

a A % b
5 0% ) = (i’ '

Haptics Ego-.centric Image Language o

video

Audio

y oD )
Morphoception Embodied Dexterous
(Morphology + reasoning action
Perception & Proprioception)
‘i‘%;_‘ (1] oFy FEBEFL ) ©1mx
, = YRR IREER
S senERBOAY FEREFL: | BEERORBD
‘ < MORAL ‘ ARy FREEERETIL ORI
(3] MAR
E R

(4] — AFReR s s
NAKEE

fhRICESL<
ARy MEfMY — XV S ETILOEBE

— NFRR B BRI A 5 D
BSEES L VBB DERS

*I MM: | arce Multimodal Model



CRIE - R—X T
ETILORE - HH
<Al - ARy MIEBKRD
HHERNTENDER
- EEFE OEEFLIC

ERBELRTLOBABLY  MUHPEHS
nﬂf‘ybﬂlﬁv'—ﬁwllll https://github.com/isri-aist/RoboManipBaselines

-----‘ -77-'-: -
=n-- ‘;"-.:\{4 .- |
~ ‘

ERRET— 5V GE B 2B8)

17


https://github.com/isri-aist/RoboManipBaselines
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https://aistairc.github.io/aist_bimanip_site/index.html
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