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Velké Modely - Nové Prilezitosti v Robotice

e Noveé prilezitosti pro inteligentni robotiku
e Modely jsou robustni a maji dobrou generalizaci
o Pro nékteré ulohy dobry vykon bez potfeby adaptace
o Zacinaji generalizovat k nevidenym uloham
e Hlavni problémy pro Sirokou aplikaci
o Hlavnim limitem jsou trénovaci data
o Roboticka data - velmi draha a naro€na na sbér
o Internet - “levna” data ale jak je pouzit pro robotiku?



Priklad robotickych dat - DROID dataset

A. Khazatsky, K. Pertsch et al.; DROID: A Large-Scale In-The-Wild Robot Manipulation Dataset, RSS 2024


https://docs.google.com/file/d/19s6wQ3SO7iBYsEwNemHGOoY_zUafeTie/preview
https://docs.google.com/file/d/1YlddxpyoDfNjdH0iXzuOliHXWS0koCqA/preview
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K. Black et al.; LY A Vision-Language-Action Flow Model for General Robot Control, arxiv:2410.24164v1



State of the Art - Modely 11 od Physical Intelligence E

“Put banana into the box”


https://docs.google.com/file/d/1aAJkxPFL51aufhIRA_Qg1JafjrvUwi-8/preview

Jak ziskat kvalitni alternativni data?



GROVE - Visual Grounding pfes YouTube

“Jak spolehlivé najit spravna videa ve velkém objemu dat?”

e Metoda vychazi z HowTo100M datasetu (100M clipu z YouTube)
o Automaticka anotace s pomoci velkych modelu
e Novy model GROVE
o (Generuje textoveé popisky, lokalizuje objekty
o Nejlepsi model pro tyto ulohy na zakladé 5 benchmarkd
e Aplikace pro robotiku
o Inference na velkém soubortl videi z YouTube
o Nasledné vyhledavani na zakladé klicovych slov a poskytnuti lokalizace

Evangelos Kazakos, Cordelia Schmid, Josef Sivic; Large-scale Pre-training for Grounded Video Caption Generation; ICCV 2025



GROVE - Visual Grounding pfes YouTube
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Evangelos Kazakos, Cordelia Schmid, Josef Sivic; Large-scale Pre-training for Grounded Video Caption Generation; ICCV 2025



GROVE - Visual Grounding pfes YouTube

a person is cutting a paper with a scissors

Evangelos Kazakos, Cordelia Schmid, Josef Sivic; Large-scale Pre-training for Grounded Video Caption Generation; ICCV 2025



FreePose - Priblizné 3D Trajektorie z Videa

“Jak dostat priblizny 3D pohyb z videa?”

e Kombinace DINOv2 ViT a velké (~12TB) databaze 3D objektu
e Extrakce chybéjici 3D informace (rozméry objektu) s pomoci LLM
e Metoda nepotrebuje zadné trénovani, pouze jednorazovy preprocessing

(a) input video (b) retrieved mesh (c) 6D pose trajectory (d) robot trajectory

G. Ponimatkin*, M. Cifka*, T. Souc€ek, M. Fourmy, Y. Labbé, V. Petrik, J. Sivic; 6D Object Pose Tracking in Internet Videos for
Robotic Manipulation; ICLR 2025



FreePose - Priblizné 3D Trajektorie z Videa

(a) Object detection

Input image

|“A bottle” = 20 cm

—

|“A glass” = 10 cm

Global
rescaling

Relative
scales

G. Ponimatkin*, M. Cifka*, T. Souc€ek, M. Fourmy, Y. Labbé, V. Petrik, J. Sivic; 6D Object Pose Tracking in Internet Videos for
Robotic Manipulation; ICLR 2025



FreePose + GROVE = 3D Trajektorie z YouTube

G. Ponimatkin*, M. Cifka*, T. Souc€ek, M. Fourmy, Y. Labbé, V. Petrik, J. Sivic; 6D Object Pose Tracking in Internet Videos for
Robotic Manipulation; ICLR 2025


https://docs.google.com/file/d/1qQ7724vU-aiOOlMvuoM1lNqpPSqOmT1M/preview

FreePose + GROVE = 3D Trajektorie z YouTube

e Kombinaci dvou metod dokazeme ziskat priblizné 3D trajektorie
e Jak to ale pouzit v praxi pro training VLA modelt? Work in Progress!




REALM - Robustni Simulator pro Evaluaci Modelu

e Aligned simulator pro evaluaci velkych robotickych modelu

e Umoznuje reprodukovatelné testovat vykon velkych modell pro robotiku

Semantic

“bewt” — “something
I might eat out of”
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15 perturbations | 3 categories real-to-sim aligned

M. Sedlacek*, P. Yefanov*, G. Ponimatkin et al.; REALM: A Real-to-Sim Aligned Benchmark for Generalization in Robotic

Manipulation



REALM - Robustni Simulator pro Evaluaci Modelu
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M. Sedlacek*, P. Yefanov*, G. Ponimatkin et al.; REALM: A Real-to-Sim Aligned Benchmark for Generalization in Robotic
Manipulation



REALM - Robustni Simulator pro Evaluaci Modelu
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M. Sedlacek*, P. Yefanov*, G. Ponimatkin et al.; REALM: A Real-to-Sim Aligned Benchmark for Generalization in Robotic
Manipulation



Nektere vysledky z ML pro biologii



Flexpert - predikce flexibility proteinu

Flexibilita je dulezita vlastnost proteinu, ¢asto zprostredkujici jejich funkci.

P. Kouba, J. Planas-Iglesias, J Damborsky, J Sedlar, S Mazurenko, J. Sivic; Learning to engineer protein flexibility; ICLR 2025


https://docs.google.com/file/d/1Gezv_JOpwwvoV6S6sJ-SuUrF5TTPEcK1/preview

Flexpert - predikce flexibility proteinu

Tradi¢ni metody pro studium proteinové flexibility, jsou nesmirné vypocetné a
casove narocne.

NasSe feSeni: Flexpert, rychly prediktor flexibility vyuzivajici jazykovy model

predtrénovany na proteinovych sekvencich: X
Flexpert-3D
Input sequence Flexpert-Seq Output flexibility
v— — 06
e I ProtTrans ;‘ .E — 02
: g Encoder [6] "+ ﬁ :
r é Lo}A | — 04
= = | —o03
Input structure
g CNN
- 2 é Adaptor
2
z
~ J/

P. Kouba, J. Planas-Iglesias, J Damborsky, J Sedlar, S Mazurenko, J. Sivic; Learning to engineer protein flexibility; ICLR 2025



DreaMS - velky jazykovy model pro objevovani novych
molekul z pfirody (napf. kandidatu na |éCiva z rostlin)
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Samples from nature Space of molecular structures

R. Bushuiev*, A. Bushuiev*, R. Samusevich, C. Brungs, J. Sivic, T. Pluskal; Self-supervised learning of molecular representations
from millions of tandem mass spectra using DreaMS; Nature Biotechnology 2025



PPIformer — geometricky transformer pro predikci ucinku
mutaci na protein-proteinove interakce
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A. Bushuiev*, R. Bushuiev?*, ..., J. Sivic; Learning to design protein-protein interactions with enhanced generalization; ICLR 2024
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Dekuji za pozornost!



