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Abstract

The increasing demand for ultra-high-resolutiortuess (4K and above), together with the widespidaption of Physically Based
Rendering (PBR), has created significant bottleaéokGPU memory capacity and bandwidth within madezal-time rendering
pipelines. As a potential solution, Neural Texture Compression (NTC) has been proposed; however, practical guidelines that characterize
its performance in real-world production environrtgeremain limited. This study evaluates the prattiffectiveness of NTC using
the NVIDIANTC SDK. First, we investigate the impad network model complexity and texture resolaotan performance and visual
quality. We then analyze image quality in low-chalinscenarios and transcoding efficiency into BGrfats using PSNR and FLIP
metrics. The results indicate that NTC has strastgtial as an alternative to industry-standard@®ats in next-generation graphics
applications that require complex material represt@n. However, reducing decoding overhead throfigither algorithmic
improvements and hardware acceleration remainsgaistor real-time high-resolution texture mapping
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Table 1: Material sets used in our experiments

Material b) MetalPlates013
Color

Normal

Ambient
Occlusion

Roughness

Displacement

Table 2: Quality and performance analysis by changing the
model size and texture resolution. S, M, and L in the model size
column denote small, medium, and large, respectively. CV
stands for cooperative vectors.

c) Tiles135D

Material | Model | PSNR | Encoding| Decoding(ms
(Res.) Size (dB) | (ms/step)| wio/ w/
Ccv Ccv

Paving S 27.1 0.525: 29¢ | 1.17
Stones M 28.0¢ 0.568¢ 3.1e | 1.1t
(2K) L 28.3¢ 0.635: 348 | 1.22
Metal S 36.2: 0.515" 3.00 | 1.2
Plates M 37.2¢ 0.567: 32C| 1.21
(2K) L 37.3¢ | 0.627: | 3.47| 1.2¢
Tiles S 33.9¢ 0.531" 298| 1.17
135D M 35.27 0.560¢ 3.18 1.17
(2K) L 35.2¢ 0.595: 3.48 | 1.2
Wood S 31.8¢ 0.532¢ | 48.1¢ | 18.5¢
063 M 33.9¢ 0.559: | 51.5¢ | 18.6¢
(8K) L 33.8¢ | 0.597¢ | 56.4< | 19.0:
Terrazzo S 42.5¢ 0.522: | 48.1: | 18.1¢
018 M 43.4¢ 0.546" 51.7: | 18.0Z
(8K) L 43.0¢ 0.585( | 56.371 | 18.7-
Rock S 30.3¢ 0.534( | 48.3¢ | 18.2¢
064 M 31.8% 0.546¢ | 51.8¢ | 18.3:
(8K) L 31.8¢ 0.5917 | 56.1% | 18.9:

d) Wood063 e) Terrazzo018 Rock064
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Figure 2. Zoom-in comparison of normal compression
PavingStones, highlighting loss of detail in BC7d adfetail
preservation in NTC in the lower-right light purplegion.
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Table 3: Compression Quality Comparison of Singddo€EMap Configuration (8 BPP)

Texture Type PSNR (dB) FLIP
BC7 NTC Delta BC7 NTC Detla
PavingStones Color 40.36 40.95 +0.59 0.0271 0.0334 +0.0064
MetalPlates Color 47.38 49.09 +1.71 0.0153 0.0148 0.0005
Tiles135D Color 49.83 50.12 +0.29 0.0128 0.0137 0809
Wo00d063 Color 43.41 44.14 +0.73 0.0159 0.0164 600
Terrazzo018 Color 52.93 45.85 -7.08 0.0082 0.0144 0.0662
Rock064 Color 39.48 40.30 +0.82 0.0155 0.0199 100
Table 4: Compression Quality in Color and NormalpM2onfiguration (16 BPP)
Material Type PSNR (dB) FLIP
BC7 NTC Delte BC7 NTC Detle

PavingStones Color 40.3¢ 41.77 +1.41 0.027: 0.031" +0.004¢

Norma 34.8¢ 42.1¢ +7.2¢ 0.037¢ 0.029- -0.008:
MetalPlates Color 47.38 49.60 +2.22 0.0153 0.0144 0.0009

Norma 44.8¢ 49.1¢ +4.2¢ 0.018: 0.015: -0.002¢
Tiles135D Color 49.83 49.34 -0.49 0.0128 0.0155 0827

Norma 41.6( 47.8¢ +6.2¢ 0.020¢ 0.018t -0.002(
Wo0d063 Color 43.41 44.54 +1.13 0.0159 0.0159 @00

Norma 37.0¢ 45.6: +8.57 0.016( 0.016( 0.000(
Terrazzo018 | Color 52.93 47.37 -5.56 0.0082 0.0122 0.0040

Norma 52.5¢ 48.6¢ -3.92 0.008( 0.010¢ +0.002-
Rock064 Color 39.4¢ 43.01 +3.5¢ 0.015¢ 0.018: +0.002¢

Norma 36.97 44.8¢ +7.97 0.018° 0.016( -0.002'




BC7

NTC

Figure 3. Color-inverted FLIP maps of normal conggien in PavingStones, where lighter colors indicaballer errors.

Table 5: Quantitative quality analysis of NTC-to4B8@anscoding

Material Type PSNR dB) FLIP
NTC only BC4/7 Delta NTC only BC4/7 Delta
Transcodin Transcodin
PavingStones | Color 26.6¢ 26.5¢ -0.0¢ 0.104: 0.106( +0.0019
Norma 27.3: 26.8¢ -0.4¢ 0.111¢ 0.115: +0.0036
Occlusior 31.5¢ 31.61 +0.13 0.046¢ 0.047" +0.0012
Displacemer 38.9¢ 38.9¢ +0.04 0.038° 0.038° +0.0000
Roughnes 34.6( 34.5¢ -0.01 0.047¢ 0.047" +0.0001
MetalPlates Colot 38.31 38.0¢ -0.22 0.039: 0.041( +0.0018
Norma 36.9¢ 36.72 -0.2¢€ 0.043¢ 0.044¢ +0.0014
Occlusior 47.4i 47.5] +0.04 0.018: 0.018: 0.0000
Displacemer 44.7¢ 44.8¢ +0.0¢ 0.027¢ 0.027¢ 0.0000
Roughnes 35.21 35.3¢ +0.0€ 0.047: 0.047¢ +0.0002
Tiles135D Colot 38.1¢ 38.0¢ -0.15 0.044: 0.045¢ +0.0012
Norma 34.8¢ 34.3¢ -0.50 0.056¢ 0.059¢ +0.0032
Occlusior 41.6¢ 41.8: +0.13 0.023¢ 0.023¢ -0.0001
Displacemer 38.42 38.6( +0.1€ 0.045: 0.045: +0.0001
Roughnes 30.4: 30.5¢ +0.1:2 0.060¢ 0.061: +0.0003
Wo0d063 Colot 31.3¢ 31.1¢ -0.1¢€ 0.063¢ 0.063¢ +0.0001
Norma 33.2¢ 32.1: -1.1€ 0.062; 0.062¢ +0.0002
Occlusior 34.3: 34.41 +0.0¢ 0.032¢ 0.033: +0.0003
Displacemer 41.52 41.6( +0.0¢ 0.030¢ 0.030¢ +0.0002
Roughnes 36.8¢ 37.01 +0.1:2 0.037" 0.037" +0.0000
Terrazzo018 | Colol 41.41 41.1¢ -0.22 0.026¢ 0.024¢ -0.0016
Norma 43.8¢ 43.7¢ -0.11 0.015¢ 0.016¢ +0.0005
Displacemer 41.1¢ 41.1¢ +0.0z 0.020¢ 0.020¢ +0.0000
Roughnes 45.31] 45.2¢ -0.0¢ 0.013: 0.013¢ +0.0001
Rock064 Colot 36.99 36.80 -0.19 0.0321 0.0322 +0.000:
Norma 28.51 28.36 -0.15 0.0626 0.0627 +0.000:
Occlusior 43.12 43.28 +0.16 0.0256 0.0265 +0.000¢
Displacemer 30.93 30.50 -0.43 0.0629 0.0633 +0.000:¢
Roughnes 35.34 35.07 -0.27 0.0335 0.0338 +0.000:
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