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Abstract

The increasing demand for ultra-high-resolution textures (4K and above), together with the widespread adoption of Physically Based
Rendering (PBR), has created significant bottlenecks in GPU memory capacity and bandwidth within modern real-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 environments remain limited. This study evaluates the practical effectiveness of NTC using
the NVIDIA NTC SDK. First, we investigate the impact of network model complexity and texture resolution on performance and visual
quality. We then analyze image quality in low-channel scenarios and transcoding efficiency into BC formats using PSNR and FLIP
metrics. The results indicate that NTC has strong potential as an alternative to industry-standard BC formats in next-generation graphics
applications that require complex material representation. However, reducing decoding overhead through further algorithmic
improvements and hardware acceleration remains essential for real-time high-resolution texture mapping.
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Figure 1. The Overall Architecture and Processing Pipeline of Neural Texture Compression
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Table 1: Material sets used in our experiments

Material a) PavingStones | (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.

¢) Tiles135D

Material Model | PSNR | Encoding | Decoding(ms)
(Res.) Size (dB) (ms/step) | w/o/ w/
CVv CvV

Paving S 27.17 0.5251 2.99 1.17
Stones M 28.08 0.5688 3.18 1.18
(2K) L 28.35 | 0.6352 345 | 1.22
Metal S 36.23 0.5157 3.00 1.20
Plates M 37.23 0.5677 3.20 1.21
(2K) L 37.34 | 0.6277 347 | 1.24
Tiles S 33.99 0.5317 2.99 1.17
135D M 35.27 0.5604 3.18 1.17
(2K) L 35.28 0.5952 3.45 1.22
Wood S 31.83 0.5328 48.16 | 18.54
063 M 33.93 0.5592 51.54 | 18.68
(8K) L 33.89 0.5979 56.44 | 19.02
Terrazzo S 42.59 0.5222 48.12 | 18.16
018 M 43.48 0.5467 51.73 | 18.02
(8K) L 43.09 0.5850 56.31 | 18.72
Rock S 30.35 0.5340 48.38 | 18.25
064 M 31.87 0.5466 51.88 | 18.32
(8K) L 31.86 0.5917 56.13 | 18.92
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Table 3: Compression Quality Comparison of Single Color Map Configuration (8 BPP)
Texture Type PSNR (dB) FLIP
BC7 NTC Delta BC7 NTC Detla
PavingStones | Color 40.36 40.95 +0.59 0.0271 0.0335 +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 +0.0009
Wo0d063 Color 4341 44.14 +0.7 0.0159 0.0164 +0.0005
Terrazzo018 Color 52.93 45.85 -7.08 0.0082 0.0144 +0.0062
Rock064 Color 39.48 40.30 +0.82 0.0155 0.0199 +0.0044
Table 4: Compression Quality in Color and Normal Map Configuration (16 BPP)
Material Type PSNR (dB) FLIP
BC7 NTC Delta BC7 NTC Detla
PavingStones | Color 40.36 41.77 +1.41 0.0271 0.0317 +0.0046
Normal 34.88 42.14 +7.26 0.0376 0.0294 -0.0082
MetalPlates Color 47.38 49.60 +2.22 0.0153 0.0144 -0.0009
Normal 44.89 49.13 +4.24 0.0181 0.0152 -0.0029
Tiles135D Color 49.83 49.34 -0.49 0.0128 0.0155 +0.0027
Normal 41.60 47.89 +6.29 0.0205 0.0185 -0.0020
Wo0d063 Color 4341 44.54 +1.13 0.0159 0.0159 0.0000
Normal 37.06 45.63 +8.57 0.0160 0.0160 0.0000
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Terrazzo018 | Color 52.93 4737 -5.56 0.0082 0.0122 +0.0040
Normal 52.58 48.66 -3.92 0.0080 0.0104 +0.0024
Rock064 Color 39.48 43.07 +3.59 0.0155 0.0183 +0.0028
Normal 36.92 44.89 +7.97 0.0187 0.0160 -0.0027

BC7 NTC

Figure 3. Color-inverted FLIP maps of normal compression in PavingStones, where lighter colors indicate smaller errors.

Table 5: Quantitative quality analysis of NTC-to-BCn transcoding

Material Type PSNR (dB) FLIP
NTC only BC4/7 Delta NTC only BC4/7 Delta
Transcoding Transcoding
PavingStones Color 26.66 26.58 -0.08 0.1041 0.1060 +0.0019
Normal 27.32 26.84 -0.48 0.1115 0.1151 +0.0036
Occlusion 31.54 31.67 +0.13 0.0465 0.0477 +0.0012
Displacement 38.95 38.99 +0.04 0.0387 0.0387 +0.0000
Roughness 34.60 34.59 -0.01 0.0476 0.0477 +0.0001
MetalPlates Color 38.31 38.09 -0.22 0.0392 0.0410 +0.0018
Normal 36.98 36.72 -0.26 0.0435 0.0449 +0.0014
Occlusion 47.47 47.51 +0.04 0.0181 0.0181 0.0000
Displacement 44.76 44.85 +0.09 0.0275 0.0275 0.0000
Roughness 35.27 35.33 +0.06 0.0474 0.0476 +0.0002
Tiles135D Color 38.19 38.06 -0.13 0.0443 0.0455 +0.0012
Normal 34.84 34.34 -0.50 0.0566 0.0598 +0.0032
Occlusion 41.69 41.82 +0.13 0.0235 0.0234 -0.0001
Displacement 38.42 38.60 +0.18 0.0451 0.0452 +0.0001
Roughness 30.43 30.56 +0.13 0.0608 0.0611 +0.0003
Woo0d063 Color 31.34 31.18 -0.16 0.0638 0.0639 +0.0001
Normal 33.29 32.13 -1.16 0.0627 0.0629 +0.0002
Occlusion 34.32 34.41 +0.09 0.0329 0.0332 +0.0003
Displacement 41.52 41.60 +0.08 0.0304 0.0306 +0.0002
Roughness 36.88 37.01 +0.13 0.0377 0.0377 +0.0000
Terrazzo018 Color 41.41 41.19 -0.22 0.0265 0.0249 -0.0016
Normal 43.86 43.75 -0.11 0.0159 0.0164 +0.0005
Displacement 41.16 41.18 +0.02 0.0204 0.0204 +0.0000
Roughness 45.31 45.28 -0.03 0.0137 0.0138 +0.0001
Rock064 Color 36.99 36.80 -0.19 0.0321 0.0322 +0.0001
Normal 28.51 28.36 -0.15 0.0626 0.0627 +0.0001
Occlusion 43.12 43.28 +0.16 0.0256 0.0265 +0.0009
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Displacement 30.93 30.50

-0.43 0.0629 0.0633 +0.0004

Roughness 35.34 35.07

-0.27 0.0335 0.0338 +0.0003
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