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What does Egocentric Mean?

Ego: A person’s sense of self-esteem or self 
importance
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What does Egocentric Mean?

Egocentric: human is the central reference 
point
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What does egocentric video mean?

D Damen, H Doughty, GM Farinella, A Furnari, J Ma, E Kazakos, D Moltisanti, J Munro, T Perrett, W Price, M Wray. Rescaling Egocentric 
Vision: Collection Pipeline and Challenges for EPIC-KITCHENS-100. International Journal of Computer Vision (IJCV)



Why do we care about them?
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Challenges faced in Egocentric Videos
Transparent objects Heavy Occlusion

Glass Bottle in left hand

Bowl

Challenging Natural Interaction

Glass in right hand

CupPlate in left hand
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How to mitigate them while utilising 
Egocentric videos?

What if we could see the hand and 
object in 3D?
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How to mitigate them while utilising 
Egocentric videos?
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Two steps in this direction

Reconstructing Objects along 
Hand Interaction Timelines in 

Egocentric Video

Towards in-the-wild Egocentric 
3D Hand-Object Pose 

Estimation



Reconstructing Objects along Hand 
Interaction Timelines in Egocentric Video

Zhifan Zhu1, Siddhant Bansal1, Shashank Tripathi2, Dima Damen1 
1University of Bristol, UK       2MPI for Intelligent Systems, Germany 



Goal

Estimate object’s 3D 
pose

While targeting 
challenging egocentric 

view
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But how do we select objects in this mess?
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Defining Stable Grasp



Get a Grip with: Zhifan Zhu

contact

free hand
standing object

grasp end of grasp release

grasping

Stable GraspUnstable
Contact

Static Static

Siddhant Bansal
VISTA Lab, July 2026



EPIC-Grasps: Stable Grasp Boundaries in 
EPIC-Kitchens
Sequences Instances Categories Subjects

2431 ~390 9 31

1446 left hands , 985 right hands
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We extract Stable Grasps from 3D datasets
ARCTIC (CVPR 2023) HOI4D (CVPR 2022)

Zicong 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

HOT3D (CVPR 2025)

Prithviraj Banerjee, et al.
HOT3D: An egocentric dataset for 3D hand 
and object tracking.
CVPR 2025
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Visualising obtained Stable Grasps
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The Stable Grasp Constraint
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Method
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Get a Grip with: Zhifan Zhu

Stable GraspUnstable
Contact

Static Static

Getting Object’s Pose for other Segments
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Propagating poses at the transition frame
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Propagating poses at the transition frame
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Quantitative results
- Definition of ADD metric:
  ADD is 1 if the average vertices displacement is less than 10% of the object diameter

Siddhant Bansal
VISTA Lab, July 2026



Siddhant Bansal
VISTA Lab, July 2026



This works, but there are issues

Needs dataset-level and 
method-level 
assumptions

Needs iterative 
optimisation per-sample

There is no direct 3D 
evaluation for in-the-

wild Egocentric images
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Towards solving the issues

Reconstructing Objects along 
Hand Interaction Timelines in 

Egocentric Video

Towards in-the-wild Egocentric 
3D Hand-Object Pose 

Estimation



Towards in-the-wild Egocentric 
3D Hand-Object Pose Estimation

Siddhant Bansal1, Zhifan Zhu1, Shashank Tripathi2, Jiahe Zhao1, Michael Black2, Dima Damen1

1University of Bristol    2MPI-Germany



What are we trying to achieve?

Magic 🪄

Single forward pass

In-the-wild Images
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A step towards in-the-wild

EPIC-Contact 
Dataset

2.3 K clips
64.2k frames



Creating the EPIC-Contact Dataset
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Annotating Hand Contact Regions



Contact Regions on Objects



EC-Fit: Getting GT for in-the-wild data: Contact -> 
Pose
• PICO [CVPR25]: human-object interaction synthesis
• Adapt PICO to in-the-wild hand-object pose estimation

RGB-image Hand-object
Contact

Contact Loss

Penetration Loss

Mask Loss

Optimize:
Object 6D pose
Hand parameter

Hand mesh

Iterative
Optimization

Cseke, Alpár, et al. "PICO: Reconstructing 3D people in contact with objects." CVPR. 2025.



EC-Fit: From Contact to Posed Hand-Object 
Meshes

Contact-based Alignment



EC-Fit: From Contact to Posed Hand-Object 
Meshes

Image-guided Refinement: Updating object’s pose



EC-Fit: From Contact to Posed Hand-Object 
Meshes

Image-guided Refinement: Updating object and hand’s pose



EPIC-Contact Videos



An end-to-end learning-based method for in-
the-wild egocentric images

EPIC-Contact Dataset

2.3K clips
64.2K frames

HOPformer 
Model

Transformer-based
Conditioning on hand priors



HOPformer: Architecture

Visual 
Encoder

Hand-object 
Cross 

Attention

Hand 
Prior

Pose 
Decoders

Object Classifier
+ VLM estimated 

object scale

Elements in orange are our contributionSiddhant Bansal
VISTA Lab, July 2026



Quantitative Results
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Qualitative Results on EPIC-Contact



Qualitative Results on ARCTIC
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Conclusion: Two major contributions towards 
in-the-wild 3D Hand-object pose estimation

EPIC-Contact Dataset

2.3K clips
64.2K frames

HOPformer Network

Visual 
Encoder

Hand-object 
Cross 

Attention

Hand 
Prior

Pose 
Decoder
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Thanks for listening! Questions?

Code, datasets, and papers
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