Physical Al (based on XR)

Synthetic Data and related emerging technologies
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Background

“driver sitting in the car looking at the floating virtual traffic sign over the window shield.
Floating traffic sign is the mixed reality object and it is located middle in the street”
- Midjourney, Oct 21, 2024

;j*g _ IILJH Claude desktop

"Claude gets desktop apps and dictation support"

Mobility & Web integration

"ChatGPT 1s officially an Al-powered web search engine'

Current digital & Al functions are working within the 2D-display
How to extract digital & Al out of display



Trends: Al, Al, Al,,,

A Al

X Transformation
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{ Intuitive digital interaction >

“Agentic HCI”

M Meta(verse)
X Transformation

Technological Singularity

When Al surpasses humans

The
Singularity
S

< digital sense »

“Affection, Emotion,
BCI to Neuromorphic”

{ Mixed(real+virtual) env. >
“Physical AI”



Al adoption (2024): 74% of Companies

more than expectation. but,
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towards physical(real) - digital(virtual) coexistence !

PHYSICAL Al

self-driving cars
general robotics

Current digital & Al functions are working within the 2D-display,

How to extract digital & Al out of display !

AGENTIC Al

coding assistant
customer service
patient care

GENERATIVE Al

digital marketing
content creation
PERCEPTION Al
speech recognition

deep recsys

medical imaging




Physical Al

2

Compressed Data
Streaming

1

Sensors: cameras, radars, and
other time series sensors
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Large Behavior Model
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API for the physical world

Interaction: Semantic Lens

< out of display >




examples: mobile-aloha

Cook Shrimp S = | | Clean Restroom ™%
(autonomous) o = 4 \’ (teleop)

6x speed Sy | Uniter PR 10xspeed | NS lp |
< Mobile ALOHA >
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< Dataset >



Physical Al
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Physical Al
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ysical Al
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Objectives
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Physical Al

eye gaze camera

Realtime 6>DoF FPV

Synthetic data generation Model selection Model deployment S I m 2 Re a I inevtisl sansors
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MLOps

generic Al model development process
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PhySical AI : A
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token « 1 dimension
- Large Language Model

2 dimension + frame
*multi-modal

Large Multimodal Model
Core competence:

* Synthetic
* Sim2Real
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Comparison: DoF

Degrees of Freedom

BACK

< 3/6 DoF >

YAW

FORWARD

Joint
Cervical
Thoracic
Lumbar
Sacral
c.Clavicle
c.Shoulder
c.Elbow
c.Wrist
c.Hip
c.Knee
c.Ankle
c. Tarsal

Part 1
Head

Neck

Upper Torso
Lower Torso
Upper Torso
c.Collar
c.Upper Arm
c.Lower Arm
c.Pelvis
c.Upper Leg
c.Lower Leg
c.Heel

< 48 DoF >

Part 2
Neck

Upper Torso
Lower Torso
Pelvis
c.Collar
c.Upper Arm
c.Lower Arm
¢.Hand
c.Upper.Leg
c.Lower Leg
c.Heel
c.Sesamoid
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Synthetic Data

rack of real data

3.0 gy Smortinputation

and rebalancing
1 DATA PREPARATION
COLLECTION
MODEL
SELECTION
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RETRAINING
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Sim2Real

How to reduce Sim2Real Gap ~——

E gatascis

/

HDFS

* find out optimal embedding space

e optimize loss function

Includes inertia, acceleration, elasticity, friction,,,

and substance, temperature,







