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frames
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EPIC-KITCHENS VISOR
with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, 

Amlan Kar, Richard Higgins, David Fouhey, Sanja Fidler

A Darkhalil et al (2022). EPIC-KITCHENS VISOR Benchmark: VIdeo Segmentations and Object Relations. 

NeurIPS
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NeurIPS
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VISOR is….
with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, Amlan Kar, 

Richard Higgins, David Fouhey, Sanja Fidler, Dima Damen

saucepan pan cookware

spoon spoon cutlery
A Darkhalil et al (2022). EPIC-KITCHENS VISOR Benchmark: VIdeo Segmentations and Object Relations. 

NeurIPS
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VISOR is….
with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, Amlan Kar, 

Richard Higgins, David Fouhey, Sanja Fidler, Dima Damen

action

in-contact (spice container)in-contact (container lid)
A Darkhalil et al (2022). EPIC-KITCHENS VISOR Benchmark: VIdeo Segmentations and Object Relations. 

NeurIPS
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with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, Amlan Kar, 

Richard Higgins, David Fouhey, Sanja Fidler, Dima Damen

A Darkhalil et al (2022). EPIC-KITCHENS VISOR Benchmark: VIdeo Segmentations and Object Relations. 

NeurIPS
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VISOR Relations
with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, Amlan Kar, 

Richard Higgins, David Fouhey, Sanja Fidler, Dima Damen
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Object relation stats
with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, Amlan Kar, 

Richard Higgins, David Fouhey, Sanja Fidler, Dima Damen

2.7% 41.5% 0.7% 19.4% 27.2% 8.5%

A Darkhalil et al (2022). EPIC-KITCHENS VISOR Benchmark: VIdeo Segmentations and Object Relations. 

NeurIPS
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with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, Amlan Kar, 

Richard Higgins, David Fouhey, Sanja Fidler, Dima Damen

A Darkhalil et al (2022). EPIC-KITCHENS VISOR Benchmark: VIdeo Segmentations and Object Relations. 

NeurIPS
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EPIC-KITCHENS VISOR with: Ahmad Darkhalil, Dandan Shan, Bin Zhu, Jian Ma, 

Amlan Kar, Richard Higgins, David Fouhey, Sanja Fidler

A Darkhalil et al (2022). EPIC-KITCHENS VISOR Benchmark: VIdeo Segmentations and Object Relations. 

NeurIPS
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Ego-Exo4D
with: Kristen Grauman

+102 authors

K Grauman et al (2024). Ego-Exo4D: Understanding Skilled Human Activity from First- and Third-

Person Perspectives.. CVPR
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HOI-Ref: 
Hand-Object Interaction Referral in Egocentric Vision

Siddhant Bansal, Michael Wray, Dima Damen
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HOI-Ref
with: Siddhant Bansal

Michael Wray

S Bansal, M Wray, D Damen (2024). HOI-Ref: Hand-Object Interaction Referral in Egocentric Vision. ArXiv

[refer] where is the left hand 

of the person?

[1] [1]

[identify] cheese

[1] MiniGPT-v2: Large Language Model as a Unified Interface for Vision-Language Multi-task Learning by Jun Chen, Deyao Zhu , Xiaoqian Shen, Xiang Li, Zechun Liu, Pengchuan Zhang,
Raghuraman Krishnamoorthi, Vikas Chandra, Yunyang Xiong, Mohamed Elhoseiny.
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HOI-Ref
with: Siddhant Bansal

Michael Wray

S Bansal, M Wray, D Damen (2024). HOI-Ref: Hand-Object Interaction Referral in Egocentric Vision. ArXiv

Available 
Annotations

Generated QA 

Pairs

Narration
#C drops the polaroid camera 
on the table

Q: [caption] What is 
happening in the photo?

A: The person drops the 

polaroid camera on the table

Hand/Object 

Bounding Boxes

Q: [refer] Where are the hands 

of the person in the image?

A: The hands are here: 
{<33><58><43><76>} and                                                             

{<54><30><65><52>}

Hand/Object 

Segments

Q: [refer] Where is the 

cupboard?

A: {<0><0><100><36>}
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HOI-Ref
with: Siddhant Bansal

Michael Wray

S Bansal, M Wray, D Damen (2024). HOI-Ref: Hand-Object Interaction Referral in Egocentric Vision. ArXiv

Vision Encoder

Projection Layer

Large Language Model

[refer] Where is the right hand of the 

person?

{<68><22><90><96>}
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HOI-Ref
with: Siddhant Bansal

Michael Wray

S Bansal, M Wray, D Damen (2024). HOI-Ref: Hand-Object Interaction Referral in Egocentric Vision. ArXiv

[refer] where is the left hand of the 

person? [identify] carrot

[identify] cheese

VLM4HOI VLM4HOI

VLM4HOI
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HOI-Ref
with: Siddhant Bansal

Michael Wray

S Bansal, M Wray, D Damen (2024). HOI-Ref: Hand-Object Interaction Referral in Egocentric Vision. ArXiv

Egocentric Vision is not about static objects but 

about hands interacting with objects.

Can current VLMs understand this 

relationship?
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HOI-Ref
with: Siddhant Bansal

Michael Wray

S Bansal, M Wray, D Damen (2024). HOI-Ref: Hand-Object Interaction Referral in Egocentric Vision. ArXiv

[1]

[refer] Locate the object being 
manipulated by left hand
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HOI-Ref
with: Siddhant Bansal

Michael Wray

S Bansal, M Wray, D Damen (2024). HOI-Ref: Hand-Object Interaction Referral in Egocentric Vision. ArXiv

Q: [refer] Where is the object 

manipulated by the right hand?

A: {<0><0><100><36>}
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HOI-Ref
with: Siddhant Bansal

Michael Wray

S Bansal, M Wray, D Damen (2024). HOI-Ref: Hand-Object Interaction Referral in Egocentric Vision. ArXiv

HOI-QA: 3.9M Pairs

Multi-task 

Conversation [1] : 

60.9K Pairs

Flicker30k [1]:

2.5K Pairs

Shikra-RD[2]: 

5922 Pairs

[1] MiniGPT-v2: Large Language Model as a Unified Interface for Vision-Language Multi-task Learning by Jun Chen, Deyao Zhu , Xiaoqian Shen, Xiang Li,

Zechun Liu, Pengchuan Zhang, Raghuraman Krishnamoorthi, Vikas Chandra, Yunyang Xiong, Mohamed Elhoseiny.
[2] Shikra: Unleashing Multimodal LLM's Referential Dialogue Magic by Keqin Chen, Zhao Zhang, Weili Zeng, Richong Zhang, Feng Zhu, Rui Zhao
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HOI-Ref
with: Siddhant Bansal

Michael Wray

S Bansal, M Wray, D Damen (2024). HOI-Ref: Hand-Object Interaction Referral in Egocentric Vision. ArXiv

[refer] Locate the object being 

manipulated by left hand

VLM4HOI
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HOI-Ref
with: Siddhant Bansal

Michael Wray

S Bansal, M Wray, D Damen (2024). HOI-Ref: Hand-Object Interaction Referral in Egocentric Vision. ArXiv

Q: [refer] where is the manipulated object?

A: (53, 30, 68, 92)

Q: [identify] what is this (6, 0, 48, 95)

A: That is a wagon in the image.
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HOI-Ref
with: Siddhant Bansal

Michael Wray

S Bansal, M Wray, D Damen (2024). HOI-Ref: Hand-Object Interaction Referral in Egocentric Vision. ArXiv

Q: [detection] shoes
A: <p>shoes</p>(28, 22, 32, 26)

Q: [grounding] describe the actions done by 
hand

A: The person slices the celery with the knife
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GenHowTo: Learning to Generate Actions 

and State Transformations from Instructional Videos

Tomáš Souček Dima Damen Michael Wray Ivan Laptev Josef Šivic

Wed (Session 2)

Poster # 172
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● Hands transform objects….

GenHowTo… with: Tomas Soucek Michael Wray

Ivan Laptev           Josef Sivic

T Soucek et al (2023). GenHowTo: Learning to Generate Actions and State Transformations from 

Instructional Videos. ArXiv
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● Two contributions…. Dataset & Method

GenHowTo… with: Tomas Soucek Michael Wray

Ivan Laptev           Josef Sivic

T Soucek et al (2023). GenHowTo: Learning to Generate Actions and State Transformations from 

Instructional Videos. ArXiv
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● Two contributions…. Dataset & Method

GenHowTo… with: Tomas Soucek Michael Wray

Ivan Laptev           Josef Sivic

T Soucek et al (2023). GenHowTo: Learning to Generate Actions and State Transformations from 

Instructional Videos. ArXiv

Tomas Soucek, Jean-Baptiste Alayrac, Antoine Miech, Ivan Laptev, and Josef Sivic (2022). 

Multi-task learning of object state changes from uncurated videos.
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● Two contributions…. Dataset & Method

GenHowTo… with: Tomas Soucek Michael Wray
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GenHowTo… with: Tomas Soucek Michael Wray

Ivan Laptev           Josef Sivic

T Soucek et al (2023). GenHowTo: Learning to Generate Actions and State Transformations from 

Instructional Videos. ArXiv

Input less noise more noise

GenHowTo GenHowTo GenHowTo GenHowTo

GenHowTo GenHowTo GenHowTo GenHowTo
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GenHowTo… with: Tomas Soucek Michael Wray

Ivan Laptev           Josef Sivic

T Soucek et al (2023). GenHowTo: Learning to Generate Actions and State Transformations from 

Instructional Videos. ArXiv

● Qualitative Evaluation…

○ Initial vs Final State

○ Binary Classifier 
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GenHowTo… with: Tomas Soucek Michael Wray

Ivan Laptev           Josef Sivic

T Soucek et al (2023). GenHowTo: Learning to Generate Actions and State Transformations from 

Instructional Videos. ArXiv
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Get a Grip

Reconstructing Hand-Object Stable Grasps in 

Egocentric Videos

Zhifan Zhu and Dima Damen
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Get a Grip with: Zhifan Zhu

Z Zhu and D Damen (2024). Get a Grip: Reconstructing Hand-Object Stable Grasps in Egocentric 

Videos. ArXiv

left hand

bottle
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Get a Grip with: Zhifan Zhu

Z Zhu and D Damen (2024). Get a Grip: Reconstructing Hand-Object Stable Grasps in Egocentric 

Videos. ArXiv

N

Non-Ego Views Ego Views

Invisible Fingers
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Get a Grip with: Zhifan Zhu

Z Zhu and D Damen (2024). Get a Grip: Reconstructing Hand-Object Stable Grasps in Egocentric 

Videos. ArXiv
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Get a Grip with: Zhifan Zhu

Z Zhu and D Damen (2024). Get a Grip: Reconstructing Hand-Object Stable Grasps in Egocentric 

Videos. ArXiv

contact

free hand

standing object

grasp end of grasp release

grasping

Stable Grasp
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Get a Grip with: Zhifan Zhu

Z Zhu and D Damen (2024). Get a Grip: Reconstructing Hand-Object Stable Grasps in Egocentric 

Videos. ArXiv

ARCTIC (CVPR 2023) HOI4D (CVPR 2022)

Z Fan, et al.

ARCTIC: A dataset for dexterous bimanual 

hand- object manipulation. CVPR 2023

Yunze Liu, et al.
HOI4D: A 4D Egocentric Dataset for 
Category-Level Human-Object Interaction. 
CVPR 2022
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Get a Grip with: Zhifan Zhu

Z Zhu and D Damen (2024). Get a Grip: Reconstructing Hand-Object Stable Grasps in Egocentric 

Videos. ArXiv
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Get a Grip with: Zhifan Zhu

Z Zhu and D Damen (2024). Get a Grip: Reconstructing Hand-Object Stable Grasps in Egocentric 

Videos. ArXiv
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Get a Grip with: Zhifan Zhu

Z Zhu and D Damen (2024). Get a Grip: Reconstructing Hand-Object Stable Grasps in Egocentric 

Videos. ArXiv
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Get a Grip with: Zhifan Zhu

Z Zhu and D Damen (2024). Get a Grip: Reconstructing Hand-Object Stable Grasps in Egocentric 

Videos. ArXiv

Sequences Instances Categories Subjects

2431 ~390 9 31

1446 left hands , 985 right hands
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Get a Grip with: Zhifan Zhu

Z Zhu and D Damen (2024). Get a Grip: Reconstructing Hand-Object Stable Grasps in Egocentric 

Videos. ArXiv
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Get a Grip with: Zhifan Zhu

Z Zhu and D Damen (2024). Get a Grip: Reconstructing Hand-Object Stable Grasps in Egocentric 

Videos. ArXiv
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Get a Grip with: Zhifan Zhu

Z Zhu and D Damen (2024). Get a Grip: Reconstructing Hand-Object Stable Grasps in Egocentric 

Videos. ArXiv



Dima Damen

Rhobin W @CVPR2024

Get a Grip

Reconstructing Hand-Object Stable Grasps in 

Egocentric Videos

Zhifan Zhu and Dima Damen

Labelled stable grasps, c
ode and 

models are public



Dima Damen

Rhobin W @CVPR2024

Ego-Exo4D
with: Kristen Grauman

+102 authors

K Grauman et al (2023). Ego-Exo4D: Understanding Skilled Human Activity from First- and Third-

Person Perspectives.. ArXiv

Fri Oral + Poster (Session 5 #292)
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EPIC Fields with: V Tschernezki*, A Darkhalil*, Z Zhu*, 

D Fouhey, I Laina, D Larlus, A Vedaldi
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with: V Tschernezki*, A Darkhalil*, Z Zhu*, 

D Fouhey, I Laina, D Larlus, A VedaldiEPIC Fields
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with: V Tschernezki*, A Darkhalil*, Z Zhu*, 

D Fouhey, I Laina, D Larlus, A VedaldiEPIC Fields

A Darkhalil et al (2022). EPIC-KITCHENS VISOR Benchmark: VIdeo Segmentations and Object 

Relations. NeurIPS
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Code is
 now public
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Out of Sight, not Out of Mind
with: Chiara Plizzari Shubham Goel

Toby Perrett          Angjoo Kanazawa

Plizzari et al (2024). Spatial Cognition from Egocentric Video: Out of Sight, Not Out of Mind. ArXiv
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Toby Perrett          Angjoo Kanazawa

Plizzari et al (2024). Spatial Cognition from Egocentric Video: Out of Sight, Not Out of Mind. ArXiv
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Plizzari et al (2024). Spatial Cognition from Egocentric Video: Out of Sight, Not Out of Mind. ArXiv

Lift Match Keep

0.0 … 1.0

0.3m … 1.8m

Out of Sight, not Out of Mind
with: Chiara Plizzari Shubham Goel

Toby Perrett          Angjoo Kanazawa
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Plizzari et al (2024). Spatial Cognition from Egocentric Video: Out of Sight, Not Out of Mind. ArXiv

Lift Match Keep

0.3m

0.5m

0.4m

0.4m

Out of Sight, not Out of Mind
with: Chiara Plizzari Shubham Goel

Toby Perrett          Angjoo Kanazawa
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Out of Sight, not Out of Mind
with: Chiara Plizzari Shubham Goel

Toby Perrett          Angjoo Kanazawa

Plizzari et al (2024). Spatial Cognition from Egocentric Video: Out of Sight, Not Out of Mind. ArXiv
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Out of Sight, not Out of Mind
with: Chiara Plizzari Shubham Goel

Toby Perrett          Angjoo Kanazawa

Plizzari et al (2024). Spatial Cognition from Egocentric Video: Out of Sight, Not Out of Mind. ArXiv

Instead of tracking in 2D, we track in 3D, using combination of appearance and 

location distances

Lift Match Keep
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After we Lift, Match and Keep (LMK), we 

can reason about an object’s visibility and 

position

● In-View vs Out-of-View

● In-Sight vs Out-of-Sight (Occluded)

● Within-Reach vs Out-of-Reach (defining 

the camera wearer’s near space)

Plizzari et al (2024). Spatial Cognition from Egocentric Video: Out of Sight, Not Out of Mind. ArXiv

Out of Sight, not Out of Mind
with: Chiara Plizzari Shubham Goel

Toby Perrett          Angjoo Kanazawa
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Plizzari et al (2024). Spatial Cognition from Egocentric Video: Out of Sight, Not Out of Mind. ArXiv

Out of Sight, not Out of Mind

After we Lift, Match and Keep (LMK), we 

can reason about an object’s visibility and 

position

● In-View vs Out-of-View

● In-Sight vs Out-of-Sight (Occluded)

● Within-Reach vs Out-of-Reach (defining 

the camera wearer’s near space)

with: Chiara Plizzari Shubham Goel

Toby Perrett          Angjoo Kanazawa
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Plizzari et al (2024). Spatial Cognition from Egocentric Video: Out of Sight, Not Out of Mind. ArXiv

Out of Sight, not Out of Mind

After we Lift, Match and Keep (LMK), we 

can reason about an object’s visibility and 

position

● In-View vs Out-of-View

● In-Sight vs Out-of-Sight (Occluded)

● Within-Reach vs Out-of-Reach (defining 

the camera wearer’s near space)

with: Chiara Plizzari Shubham Goel

Toby Perrett          Angjoo Kanazawa
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In this talk

• VISOR (masks and hand-interactions)

• HOI-Ref
HOI in 2D 

• Get a GripHOI 3D Reconstruction 
in view

• EPIC Fields - Scene reconstruction from 
egocentric views

• OSNOM - 3D tracking of HOI in world 
coordinate frames

HOI 3D Reconstruction 
in and out of view
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The Team
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Thank you

For further info, datasets, code, publications…

http://dimadamen.github.io

@dimadamen

http://www.linkedin.com/in/dimadamen

Q&A

http://dimadamen.github.io/
https://www.linkedin.com/in/dimadamen

