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Abstract

Recently, 3D Gaussian Splatting (3DGS) has demonstrated outstanding 3D reconstruction performance and high rendering quality
when trained on lossless datasets, and it has been widely adopted in applications such as virtual reality (VR), augmented reality
(AR), and 3D mapping. However, in real-world environments, most image and video data are provided in lossy compressed form
due to storage and network bandwidth limitations, making it necessary to analyze performance degradation under compression and
develop mitigation strategies. In this paper, we apply JPEG and HEVC codecs to analyze rendering quality changes across various
compression levels and investigate the differential effects of denoising depending on codec characteristics. Experimental results
reveal that JPEG, due to its Intra-frame compression nature, benefits from denoising across all compression levels. In contrast,
HEVC, with its Inter-frame prediction structure, exhibits degraded rendering quality when denoising is applied to high-quality
inputs (QP < 37). Based on these findings, we propose codec-specific denoising strategies: uniform denoising for JPEG and
quality-detection-based conditional denoising for HEVC. The proposed approach achieves an average PSNR improvement of 0.36
dB for JPEG and 0.79 dB for low-quality HEVC inputs in 3DGS rendering.
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Fig. 1. Overall Experimental Pipeline: (a) HEVC-based compression + 3DGS rendering (b) JPEG-based compression + 3DGS
rendering. Image credit: Tetromino, Wikimedia Commons, CC BY 3.0
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Table 1. Comparison of JPEG Compression Results and 3DGS Rendering Quality Across

Compression Levels
QF JPEG JPEG JPEG Rendered Rendered Rendered
PSNR? SSIM ¢ LPIPS | PSNR SSIM LPIPS
10 24.462 0.673 0.345 22.611 0.617 0.367
30 28.070 0.825 0.149 25.366 0.767 0.218
50 29.679 0.871 0.084 25.624 0.787 0.173
70 31.287 0.906 0.046 26.454 0.821 0.134
90 35.835 0.960 0.012 27.027 0.846 0.097
Raw - - - 27.397 0.859 0.085
¥ 2. 9% #74E HEVC &5 Z1fet sfie HIo|EE 0|2 3DGS 2l E& Hju

Table 2. Comparison of HEVC Compression Results and 3DGS Rendering Quality Across
Compression Levels

QP HEVC HEVC HEVC Rendered Rendered Rendered
PSNR? ssim ¢ LPIPS | PSNR 1 ssimt LPIPS |
42 24.022 0.580 0.455 20.420 0.481 0.557
37 26.128 0.675 0.339 22.351 0.575 0.416
32 28.335 0.777 0.211 23.782 0.652 0.326
27 30.781 0.871 0.099 25.527 0.752 0.195
Raw - - - 27.397 0.859 0.085
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Table 3. Average file size of the codec-compressed datasets and the
corresponding 3DGS-rendered datasets

Codec Compression (KB/frame) | After Rendering (KB/frame)
JPEG 10 160.65 299.28
HEVC 37 184.04 200.04
JPEG 30 261.75 315.00
HEVC 32 261.03 246.33
JPEG 50 294.21 324.41
HEVC 27 297.03 288.20
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Table 4. Rendering Quality Comparison Before and After Denoising

Codec Condition TBSe':;; P(i::; APSNR (SBiIf“:rl) S(AS\II’tI\QrI ASSIM
JPEG 10 22.611 23.172 0.562 0.617 0.618 0.001

JPEG 30 25.366 25.456 0.090 0.767 0.763 -0.004
JPEG 50 25.624 26.363 0.740 0.787 0.806 0.018
JPEG 70 26.454 26.720 0.266 0.821 0.826 0.005
JPEG 90 27.027 27.175 0.148 0.846 0.848 0.002

HEVC 42 20.420 21.210 0.790 0.481 0.495 0.014
HEVC 37 22.351 21.341 -1.010 0.575 0.532 -0.043
HEVC 32 23.782 21.206 -2.575 0.652 0.549 -0.103
HEVC 27 25.527 23.710 -1.817 0.752 0.702 -0.050
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Fig. 4. Comparison of 3DGS rendering quality before and after JPEG denoising
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