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Computing Waves

After personal computers and smartphones, wearable computing is the 
third wave of computing – Always on AI Personal Assistant

Eyeworn Devices: 
computing everywere with 
minimal switch between 
real and virtual world

Personal Computers: 
computing for the mass, but not 
mobile and not context aware - 
dedicated access to computing

Smartphones: mobile 
computing is always accessible, 

but forces to switch between 
the real and virtual world



Egocentric vision or first-person vision is a

sub-field of computer vision that entails

analyzing images, videos captured by a

wearable device, which is typically worn on the

head or on the chest and naturally

approximates the visual field of the camera

wearer.

Consequently, visual data capture the part of

the scene on which the user focuses to carry

out the task at hand and offer a valuable

perspective to understand the user’s intents

and activities and their context in a

naturalistic setting.

This research area is sometimes referred with

the name “Wearable Vision”.

Egocentric (First Person) Vision



What will the future AI be? We wonder! 

Imagine to wear an AI-powered device able to observe the scene from your point of view to 
understand what you are doing and to support you in every day life where you live and work



What do we need? What should be the wearable device?

Vision augmented by
Mediated RealityAudio Feedback

Computing Power On-Board

Sensors: gaze, depth, 
microphone, etc.

Egocentric 
Camera

A wearable device which perceives the world from our "egocentric" point 
of view is ideal for implementing an AI-Powered Virtual Assistant

An AI-Powered Wearable Virtual Assistant



Success Cases - Three Examples on the Market

OrCam MyEye
Available since 2015
Health, Assistive Technologies

Microsoft HoloLens
Available since 2016
Industry, Mixed Reality

Apple Vision Pro
Pre-order since 2024
Health, Mixed Reality

First Person (Egocentric) Vision Devices



What’s Relevant in Egovision? 

Plizzari, C., Goletto, G., Furnari, A., Bansal, S., Ragusa, F., Farinella, G. M., Damen., D. & Tommasi, T. (2023). An Outlook into the Future of Egocentric Vision.  International Journal of Computer Vision.

EGO-HOME

EGO-TOURIST

EGO-POLICE

EGO-DESIGNER

EGO-WORKER



Task: Given a video segment st and its previous video 

segment history, models have to: 1) determine previous 

keysteps (to be performed before st); infer if st is 2) 

optional or 3) a procedural mistake; 4) predict missing 

keysteps (should have been performed before st but 

were not); and 5) next keysteps (for which dependencies 

are satisfied).

AI for Procedure Understanding

Grauman et al. (2024). Ego-Exo4D: Understanding Skilled Human Activity from First- and Third-Person Perspectives. In Conference on Computer Vision and Pattern Recognition (CVPR)

Procedural activities are sequences of key-steps aimed at achieving specific goals.



AI for Procedure Understanding – Some Needed Modules

Conversational AI Agents | AI Aware of Human Needs

3

Localization of Humans and Navigation| AI Aware of Context

1

Human-Object Interaction | AI Aware of Objects

2

Human is 
interacting with X

Where am I?
How to reach X?

NAIROBI

NAOMI

HERO

Can you 
help me?
Do I have to use DPI?

4

Action Anticipation and Mistake Detection | AI Aware of Risks

See UNICT publications at http://iplab.dmi.unict.it/fpv



NAIROBI: Localization and Navigation | AI Aware of Context



NAOMI: Human-Object Interaction | AI Aware of Objects



NAOMI: Human-Object Interaction | AI Aware of Objects



NAOMI: Human-Object Interaction | AI Aware of Objects



HERO: Conversational AI Agents | AI Aware of Human Needs

HERO is a Vision & Language Conversational Agent
Wearable version in coming soon…



Mistake Detection | AI Aware of Risks

Understand immediately 
when the user makes a 
mistake to assist them



Action Anticipation | AI Aware of Risks



Online Mistake Detection | AI Aware of Risks

A model of what 
“should be”



Procedure Understanding from Egocentric Videos

Take home messages
Procedure Understanding opens many research challenges
as well as the new and useful applications in different
domains (e.g. Ego-Worker, Ego-Home,…);



AI for Procedure Understanding – Some Needed Modules
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Procedure Understanding from Egocentric Videos

Despite promising attempts there are still a lot of
progress to be done to mix real and virtual
worlds to support humans where they live and work.
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Thank you for your attention
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