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Mobile Interactive Spatial Computing System

e Design Challenges on Mobile AR/VR Devices

= High External Memory Access Power
= Massive Computation from MLP

> 500K

Gaussians

Irregular Load & Store

EMA
[ MBfframe ]

+ 70

24

+Quick 3D
Modeling

Inference-
Suitable

Forward Propagation

e High Similarity § e Low Similarity

e Low Precision J eHigh Precision

System Implementation

Overall SoC Architecture of IRIS
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Architecture

1) Surface Perception Unit w/ Coplanar-Gaussian Cluster (CPGC)
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2) ALP-based Reconfigurable Fused MAC Unit
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3) ALP-based Reconfigurable Fused MAC Unit
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e Chip Summary and Interactive Rendering Results
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e Demonstration System Implementation & Peformance
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 Key Building Blocks of IRIS
1) Surface Perception Unit (SPU)

- 45, 7%V off-chip memory access latency w/ CPGC

2) Reconfigurable ALP-based MAC Array (RAMA)
- 2.36x A Area Efficiency / 2.78x A Energy Efficiency
- High Compatibility w/ Reconfigurable Mult Unit

3) SEMM-Compressed 3DGS Clusters
- 29%p HW utilization enhancement
- /3% Vv BP Computation by Error-Direction Cache
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