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Motivation  
- Texture mapping is an essential technique in 3D 

graphics 

- Issues 

• Texture size continually increases with the 

improvement in image quality 

• Texture mapping requires large memory area 

and memory bandwidth 

 

- Solution: Texture compression 

• ETC1 [1] : adopted by OpenGL ES 

• Dose not support the alpha channel 

• S3TC [2] and ETC2 [3] 

• Support the alpha channel 

• Employ various compression methods over 

several modes 

• Require a large amount of hardware 

resources in implementations 

 

- Proposal 

• Employ the RGB compression algorithm in 

ETC1 to also compress the alpha channel 

Proposed Method  
 ETC1 Algorithm 
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- Allocate 8-bits for an alpha value 

• Because the loss in the alpha channel lowers the 

image quality more severely (cf. 4~5-bits for R/G/B) 

 

- Fixed-ratio (4:1) compression 

• Allow random access to any pixel 

 

- Generate index values for the alpha channel using 

the same coefficient table in ETC1 

• Minimize the increase in the hardware cost by 

reusing the table that is used for RGB compression 

Experiments 

 Proposed Method vs. 4-bit MSB alpha 
 

 

 

 

 

 

 

 

 

 

 

 

 

 Compressed Data Size 
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- Experimental setup 

  Ericsson etcpack [4] +  Basemark ES 2.0 [5] Taiji 

- Reduce the texture memory size to 66.7%, as 

compared to the non-compressed alpha data 

- Increase the PSNR by 4.7~22.1dB, as compared 

to 4-bit MSB alpha values, which requires the 

same amount of texture memory 
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4x4 color data  

(Total 384bits) Coefficient table 

Representative 

color value 

64bits compressed color data 

4x4 alpha data  

(Total 128bits) 

64bits compressed alpha data 

Alpha 

index 
Representative 

alpha value 

8-bit alpha 
4-bit MSB 

alpha 

Proposed 

method 

Amount of data 

(Byte/Block) 
24 16 16 

Compression ratio 1 0.67 0.67 

4-bit MSB 

alpha (A) 

Proposed 

method (B) 

Improvement 

(B-A) 

Sky 29.3 51.4 22.1 

Wall 30.0 42.3 12.3 

Gravel 29.7 39.1 9.4 

Tree 29.7 38.6 8.9 

Lattice 30.8 38.5 7.7 

Rampart 30.3 35.9 5.6 

Pattern 31.7 36.4 4.7 

4-bit  MSB alpha Proposed Method  

Color 

index 

RGB value Alpha value 

The Original Image 

RGB value 

(using ETC1) 


