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% 4 E Edge Vision Al Co-Processing for Dynamic

Context Awareness in Mixed Reality

4.1 Introduction

The integration of Al with MR technologies enhances spatial
interactions but faces computational limitations on standalone
headsets. This project introduces an edge Al co-processing
system utilizing a Hailo-8 Al accelerator, a Rockchip RK3588-
based SBC, and the Magic Leap 2 AR headset to offload real-

time Al processing.

4.2 System Overview

The system streams video via WebRTC, processes Al
inferences at the edge, and reprojects results 1:1 into 3D space.

Key components include:

* Hardware: Rockchip RK3588-based SBC with Hailo-8 Al
accelerator and Magic Leap 2.

e Software: AIORTC for streaming, GStreamer for
preprocessing, and Al models (YOLOvS8s, CenterPose,
FastDepth, SCRFD+ArcFace) for vision analysis.

4.3 Deployment and Results

The system was demonstrated at Interop Tokyo 2024,
showcasing five Al pipelines running at 30 FPS. Evaluation

metrics included:

* Power Consumption: Efficient scaling with concurrent
models.

* Latency: Photon-to-photon latency of 167-205ms (3 out of 5
models), ensuring real-time interaction.

* Pipeline Delay: Single model delays ranged 9-18ms,

increasing with multiple models.

4.4 Future Work

This system enables low-latency, Al-enhanced MR interactions

while reducing headset processing load. Future work includes
possibly integrating split learning techniques to optimize
bandwidth, evaluating multi-user scenarios, and deplyoing

vision Al coprocessing at an infrastructure level.

[X14 Photo of user testing PLATONE system and remote-
desktop view of audio spatialization



4.5 Publications and Demonstrations

* Conference Papers: AINA 2025
* Short Abstract and Poster: IEEE VR 2025

¢ Live Demonstration: Interop Tokyo 2024

%8 5 ZE PLATONE: An Immersive Geospatial Audio

Spatialization Platform

5.1 Introduction

* ACM ICEA 2024 (Tokyo): Assessed the accuracy of
simulated audio in Montreux, Switzerland, by comparing

real-world recordings to digital twin-generated audio.

The evaluation found relative offsets in decay time between
real-world and simulated audio ranging from -4.03% to
+12.13%, suggesting the need for improved frequency-

dependent material modeling and further testing.

5.4 Future Work

The convergence of physical and virtual environments
highlights the importance of accurate spatial audio for
immersive urban experiences. PLATONE is a platform
designed to augment city-scale environments with
environment-dependent audio spatialization. By leveraging
georeferenced 3D building data, custom RTK-GNSS+IMU
hardware, and cloudbased audio processing, PLATONE

enables realtime, location-aware binaural audio rendering.

5.2 System Overview

PLATONE integrates geospatial data, real-time positioning,
and spatialized audio streaming through the following

components:

* Georeferenced 3D Data: Uses open-source city-scale
datasets, such as Japan’s MLIT Project Plateau and
Switzerland’s swisstopo data, to simulate urban sound

propagation.

Position and Orientation Tracking: Employs custom
hardware, which combines RTK-GNSS and an IMU for

precise geolocation and head tracking.

Cloud-Based Audio Rendering: Utilizes Microsoft
Project Acoustics and Unreal Engine to precompute sound
propagation effects, including occlusion and reverberation,

streamed in real time to mobile devices.

5.3 Experimental Deployment and Results PLATONE
was evaluated through two key studies:
* IEEE MetaCom 2024 (Hong Kong): Foundation paper that

demonstrated real-time geospatial audio in urban navigation

and immersive media applications.

PLATONE enables city-scale, spatialized audio experiences
with high positional accuracy. Future work will focus on
developing an extensive testing methodology to objectively
evaluate all acoustic properties of DT audio spatialization in
comparison to real-world characteristics, therefore expanding

large-scale validation in diverse urban settings.

5.4.1 CRESTAIP

New hardware is being developed as a result of CREST AIP
funding. The goal of this new hardware is to enable high-
precision positioning and orientation for visual Mixed Reality
applications through sensor fusion of RTK-GNSS, IMU,

barometric pressure sensor, and MR headset self-localization.

5.5 Publications
* Conference Papers: IEEE MetaCom 2024, ACM ICEA 2024
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