NARVis: | A\

\
elerated Rendering for Real-Time SC|ent|f|c \é
Point Cloud Visualization §

/

_.;.’.:_;.,,l Hegde KaurKuHL an Thqmas(]rubb Leslie Lait, Stephen Guimond, and /




2026
acificVis

Overview

8/, *

Observations /
Simulations

Constraints

'OOM Continuous and
How can we render large scientific Smooth Rendering
PC satisfying these constraints?

-

=

o— | +

o= e ——
B

Attributes and Transfer |
Function Selection Adaptable to various

visualization paradigms

Real-time
(1]

[1] Brambilla, A., Carnecky, R., Peikert, R., Viola, I., & Hauser, H. (2012). lllustrative flow visualization: State of the art, trends and challenges. Visibility-oriented Visualization Design for Flow Illustration.
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Visualization Requirements
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Neural Accelerated Rendering - NARVis Framework
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NARVis Components
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NARVis Components

w Multi-Attribute
Compute Rasterizer
—»{ Render )—»‘ Resolve l—

| i
] 1 \
' ] \
] ' N
| I
| | \
| ! AN
] 1 N
'
AN
\,

* \Multi-Attribute
G-Buffers

"

Original Point gloﬁd
+ 7
Camera View

|

I vertex 3D to 2D
l ST - Projection
| Fetching

|
|
|

Render Stage




NARVis Components

2026

acificVis

1x1 Conv
—_—

Rendering
Output

1x1 Conv m
—_—

1x1 Conv
ﬁe ﬁ*

Down Post-Processing
Scaling Network



2026

acificVis

Re n d e ri n g Re s u '_ts PSNR Comparison Across Datasets
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Rendering Performance and Memory Footprint
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Rendering Quality under Varying Point Cloud Sparsity
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Glyph Stylization Support
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Intra-Dataset Generalizability
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Conclusions

e Real-time visualization framework with low
memory footprints

e Adaptable to different visualization
requirements/renderers

e Generalizable across different PC geometry

e Virtually scalable to large number of points

Questions?
Reach out to srihegde@umd.edu

For code and video results
visit our webpage
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Ablation Analysis

NARVis Component Runtimes by Dataset Ablation Study — U-Net Variants (Hurricane Dataset)
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