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Challenges

Limited real-world context
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Challenges

Limited interaction types

< Behaviors Behavior 3

Add Trigger

& Tap

Triggers when objects are tapped.

%), Scene Start
Triggers when the scene starts.

@ Proximity To Camera

Triggers when in proximity to the camera.

® Collide

Triggers when specified objects collide.

Add Action

»&< Emphasize
Call attention to objects with animations.

© Show

Shows objects with an animation.

¢ Hide

Hides objects with an animation.

B0 Move, Rotate, Scale To

Move, rotate, and scale a single object to a specific

location in the scene.

™ Start

(S

Tap
% Proximity Enter

@ Proximity Exit

.°. Play animation
(> ) Play images
) Play audio
O Spin

Y’ Bounce

&> Aim

® Show

@ Hide

‘-I-' Move

9 Move to

Scale

Classes
BuildSurfaceAction
FaceAction
FaceExpressionAction
FaceExpressionEvent
MatchAction

MatchArgsEvent
MatchResultEvent
SetAlignedPoseAction
SetPoseAction
ShowChildrenInBoundsAction
ShowChildrenOnTrackingAction

StretchToExtentsAction

& unity

Namespace Unity.MARS.Actions



Challenges

Limited sound sources

Local or online sound library Record

Movie Set - Digital Multitrack Sound Recorder Beep — e
nierraces, vevices

Detector Sounds - Clacking Sonar, Metallic Resonance
Tools, Alerts

Organic Ul Sounds - Lips Pop, High
Bodily Functions, Cartoon Percussive, Alerts, Menus

Grandpa Reactions - Laugh Out Loud, LOL

Men, Reactions

Metal box, moves, metallic sound

Hyundai Kona Electric Car - Approaching, Virtual Engine Sound System, Stopping
Cars, Interfaces, Alerts

Cinematic Feel - Sci Fi Sound Wave, Fluctuating, Vibrating
Sci-Fi Machines, Electronic Loops

Movie Set - Cables Connecting and Disconnecting c
ameras




User

Virtuality Reality



Current Tools

@ User E
User-Virtuality User-Reality

User-Virtuality-Reality
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Virtuality Reality
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Upchurch, Paul, and Ransen Niu. "A dense
material segmentation dataset for indoor and
outdoor scene parsing.” European
conference on computer vision. Cham:

Wooden Springer Nature Switzerland, 2022.
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How to holistically incorporate these context information?
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Virtual Object Reality User Event Type




Key Design 2: Context as Text

o

Event Type

Virtual Objec

Reality

This sotnad event i3 Slide
Caused by The user
The event is casted on A Ceramic Cup

Onto A Wooden Surface



Tradeoffs: Retrieval vs Generation
+Quality +Adaptation

This sound event is Slide

Q Caused by The user E‘\')
The event is casted on A Ceramic Cup ]

Retrieve Onto A Wooden Surface Generate

-Coverage -Quality
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Retrieve Generate




Key Design 3: LLM for generation and retrieval

ocal Online Text2Sound Text2Sound
Recommend Retrieve Generate Transfer




Key Design 3: LLM for generation and retrieval
LoIEecommend

e Tap Virtual Model
B R | Caused by User

-~ | The event is casted on

s N a Ceramic Tea Cup

Local sound library

Top 5 Filenames:

Knock Surface
* Crash Bulb Break *
Crash Aluminum
Garbage Can Dropping
Baseball Bat Strike

Aluminum Baseball Bat Striking;

Garbage Can Dropping On Pavement;
Bongo Hit Drum;

Blow Torch Gas Release; nelrle“ed




Key Design 3: LLM for generation and retrieval
Online Retrieval

Play Animation

\ - Caused by BERAIET L=
This event is targeted on

A flying animation

)




Key Design 3: LLM for generation and retrieval
Text2Sound Generate

Play Animation

' Caused by BER:// [ LF:11/4

“Dinosaur
roars”

Sy | This event is targeted on
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AudioLDM
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A roaring animation

Transferred
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Key Design 3: LLM for generation and retrieval
Text2Sound Transfer

Collide n Transterred
“Metal rF -\
QA Caused by ERNyEICINE]] * * balls o i
| | collide” 21V 4
This event is casted o
AudioLDM

Example Asset

a metal ball




SonifyAR Pipeline
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Application




Behavior

Add Trigger

%, Scene Start

8 Proximity To Camera

Q Collide

) cpe o
/,‘* Notification




User Study

Stats Willingness Improve Sound
Helpfulness J , P , Preference ,
to use immersiveness Quality

OO
2

8 participants




Limitations & Future Work

* LLM output unstable * Merge with existing tools
e Sound quality * Expand environment understanding

* Time sync * Automated error handling
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