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Introduction

W)

The Snowl:
Immersive Telepresence

Video-Based Self-Avatars (Al)
+

Natural Interaction

"Full body video-based self-avatars for mixed reality: from E2E

system to user study”, in Virtual Reality
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Motivation
New challenges

Real use case: remote training for cooking users

The student could see 360-degree video and her/his
real environment to, for example, identify coking tools
or follow a receipt.

As first step, we decide to focus our
research on training table etiquette

Oculus meta Quest 2
+ Stereo camera
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Motivation
New challenges

Compare the results of different deep-learning based segmentation algorithms to combine real
objects and video-based self-avatars:

YOLO-table +
YOLO-table ThunderNet YOLO-table + EgoHOS

Yolov8: Segment egocentric body, ThunderNet: segment egocentric real EgoHOS: segment hands and any
cutlery, plates and glasses body object in contact with them

Focus on inclusivity:
Fundacién
- people with Intellectual Disabilities (ID) from  JUANKXII

NO<IA
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Work approach

5

Research Questions

RQ1: Which algorithm is the best one,
objectively and subjectively, to be used
for the XR table etiquette application?

RQ2: Do barriers in technology start
with evaluation methodologies? Can
we adapt the evaluation methodology
so the general population and
participants with ID can perform the
tests similarly?
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2D and VR evaluation
2D:
Evaluation with general population

Evaluation with users from the
Foundation (they are our end users)

VR:

Evaluation with general population
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Experimental evaluation I rosoiiion | Fes

Test Material e 1280x960 50 _

Videos|divided into four groups:

No action Right hand action Left hand action Both-handed action
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Experimental evaluation
Objective Evaluation

YOLO-table YOLO-table+ThunderNet YOLO-table+EgoHOS
Average loU Average loU Average loU

0.72 0.7 0.79

YOLO-table YOLO-table+ThunderNet| YOLO-table+EgoHOS
Groundtruth loU=0.84 loU =0.81 loU=0.84

--
= R
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Subjective assessment 2D — Participants with 1D

Training session with the “perfect result gl vides

r

2D - General population

Perfect result video

4

Perfect result

Hands, plates, glasses and cutlery and no
other objects are visible
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Experimental evaluation - Right hand action

jecti ‘ ' i~ - Lefth i
Subjective Evaluation — environment and participants eft hand action:
- Both;handed action

2D - Paonpants W|th 1D

%D . Gqurfl E)g?pulann R R valuation of 3
— @eos with 3

Evaluation of 8 ffferent
videos with 3 algorithms
different "How good did
algorithms you see the
"How good did cutlery, plates,
you see the glasses, and

cutlery, plates, the real body?"
glasses, and the
real body?"

20 participants (9 19 participants (9

men and 2
women and 11
. women
men) with an . .
considered) with
average age of S i 2 average age
36.05 years

ecscee0 of 45.82 years
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Experimental evaluation
Subjective Evaluation — environment and participants

16 participants (7
women and 9
men) with an
average age of
43.56 years
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Experimental evaluation
Subjective Evaluation — results

2D - General population 2D- Participants with ID VR — General population

= Quality by algorithm Quality by algorithm Quality by algerithm
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Video

YOLO-table+EgoHQOS is the YOLO-table+EgoHQOS is the There is no preferred algorithm
preferred algorithm preferred algorithm
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Experimental evaluation  rearsons correistion

O bj ective vs Su b_] ective — results Objective— Subjective Objective— Subjective Objective— Subjective
General Population Population from the Foundation VR population

» 0.99 v 087 _0104

2D - Participéﬁts with ID VR - General population

P £ :

;o
Subjective scores follow the same Subjective scores follow the same Differences between objective and
trend as objective measures trend as objective measures subjective trends
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Conclusions
Problems and general conclusions

Issues encountered:
- Limited literature on subjective evaluation of segmentation algorithms, especially in VR

- For the participants, 2D evaluation is more difficult to understand (the direct application is not visible) but it is easier to
evaluate

- In VR evaluation, the environment is more realistic, but other factors come into play, such as latency, depth perception, and
other environmental conditions

General conclusions:

- Good adaptation for participants with ID, as subjective evaluations in 2D from both the general population and Foundation
participants show similar results to the objective evaluation

- YOLO-table+EgoHOS is the preferred algorithm in the 2D evaluation
- Does it make sense to compare 2D evaluation with the evaluation in VR if there are many more factors that affect?
- More VR evaluations would be needed to draw clearer conclusions
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Thank you!

Silvia Casino,
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This work has been funded by the Spanish Government program UNICO [+D 5G-6G 2022, project

INCLUVERSO 5G (TSI-064200-2022-009), within the framework of the Recovery, Transformation and Resilience
Plan

o ® GOBIERNO  MINISTERIO
=~

SECRETARIA DE ESTADO
DE ESPANA DE ASUNTOS ECONOMICOS DE TELECOMUNICACIONES
S Y TRANSFORMACION DIGITAL £ INRAESTRUCTURAS DIGTALES
-

Plan de Recuperacion,
Transformacidén y Resiliencia

14 © 2025 Nokia



	Evaluation of Segmentation Algorithms for Embodiment Improvement in an �XR Application 
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14

