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Abstract

ASTC is one of the standard texture formats supported in OpenGL ES 3.2 and Vulkan 1.0 (and later versions), and it has been
increasingly used on mobile platforms (Android and iOS). ASTC’s most important feature is the block size configuration, thereby
providing a trade-off between compression quality and rates. With the higher number of textures, however, it is difficult to
manually determine the optimal block sizes of each texture. To solve the problem, we present a new approach based on PSNR
values to automatically determine the ASTC block size. A brute-force approach, which compresses a texture on all block sizes
and compares the PSNR values of the compressed textures, can increase the compression time by up to 14 times. In contrast,
our three-step approach minimizes the compression-time overhead. According to our experiments on a texture set including 64

various textures, our method determined the block sizes from 4x4 to 12x12 and reduced the size of compressed files by 68%.
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Figure 1: The texture set of 64 test images used in our experiments.
If you are interested in a detailed description of this texture set,
please refer to the supplemental document of the QuickETC2 paper
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ASTC
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(a) Traditional ASTC compression approach with a global block size
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encoder L BET TGS - }
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(b) Our approach based on PSNR values

Figure 2: This figure illustrates the core difference between (a) a traditional compression approach with a global block size and (b) our
approach. In contrast to the traditional approach, our approach selects a proper block size of each texture on the basis of target PSNR
presets of each category.
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Table 1: Pseudocode of the optimal block-size search stage.

int blockSizeSearch (fileName, targetPSNR, startBlockSizeldx)
01. blockSizes[14] = { 4x4, 5x4, ..., 12x12 }
02. currentBlockSizeldx = startBlockSizeldx
03. direction=0
04. do
05. execute astcenc with
blockSizes[currentBlockSizeldx] and fileName
06. obtain PSNR from astcenc
07. if (direction == 0)

08. direction = (PSNR>targetPSNR)? 1:-1
09. if (direction == 1)

10. if (PSNR<targetPSNR)

11. currentBlockSizeldx -=1

12. break

13. if (currentBlockSizeldx == 13)

14. break

15. if (direction == -1)

16. if (PSNR>targetPSNR || currentBlockSizeldx == 0)
17. break

18. currentBlockSizeldx += direction

19.  while (true)
20. return currentBlockSizeldx
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Figure 3: PSNR comparison between images compressed with the
6x6 block size and our approach. This graph shows that the use of
our approach results in less deviation than that of a global block
size.
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Table 2: Comparison of the size of compressed files.

Category (num of tex) 6x6 block size Ours
Photos (25) 4.1 MB 4.6 MB
Game textures (26) 12.2 MB 14.2 MB
GIS data (4) 531 KB 911 KB
Synthesized iamges (2) 141 KB 278 KB
Captured images (7) 199.3 MB 49.8 MB
Total (64) 216.3 MB 69.8 MB
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Figure 4: Quality comparison based on PSNR values between the
images compressed with the 6x6 block size and our approach. Our
approach selects a smaller block size for higher quality if the PSNR
value is lower than a target value. In contrast, our approach selects
a larger block size for a higher compression rate if the PSNR value
is higher than a target value. As a result, our approach can provide
more balanced results between compression quality and rates.
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Table 3: Comparison of the encoding time (unit: second).

Category (num of tex) 6x6 block size Ours
Photos (25) 17.6 26.9
Game textures (26) 44.6 74.0
GIS data (4) 2.0 33
Synthesized iamges (2) 0.4 0.8
Captured images (7) 104.3 115.0
Total (64) 169.0 220.0
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