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Outline

ωBackground and related work

╕High dynamic range (HDR) texture and its compression

ωDHTC: DXTC-based HDR texture compression

╕Extension of LDR texture format (i.e. DXTC) to HDR texture 
compression

╕Unified 8-bpp format for LDR textures, HDR textures and 
alpha maps

ωResults and summary
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HDR Textures

ωThe real world is high dynamic range

ωA dynamic range of 10000:1 is common

ωHDR rendering is gaining popularity in practice

Low exposure Medium exposure High exposure
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HDR Texture Compression

ωHDR textures are huge in size

╕Currently used FP32/FP16 formats: 96/48 bits per pixel, 
4x/2x size of raw LDR RGB textures

╕Consume too much memory and bandwidth

ωCurrent status

╕No HDR texture compression standard in industry

╕No graphics card supports rendering from block-wise 
compressed HDR textures
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Previous Work

ω[Wang et al. 2007]

╕16-bpp HDR texture format

╕Utilization of current generation GPUs

ω[Roimelaet al. 2006, 2008]

╕8-bpp HDR texture format

╕Simple hardware decoder

ω[Munkberget al. 2006, 2008]

╕8-bpp HDR texture format

╕Near lossless visual quality
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Our Insights

ωHDR texture compression scheme can be built upon 
existing LDR texture compression scheme

╕Lead to a unified compression framework

╕Reuse existing hardware

ωJoint color-channel compression can result in better 
visual quality

╕Joint-channel bit allocation

╕Utilization of cross-channel correlations

ωIt is a plus to support LDR textures and alpha maps in 
a single HDR texture format
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Our Solution

ωDXTC-based HDR texture compression framework

╕Utilize joint color-channel compression to provide 
advanced bit allocation

╕Utilize the existing DXTC hardware to reduce the adoption 
cost in industry

ω8 bpp compressed DHTC texture format

╕Near lossless visual quality for HDR textures

╕Support 1 bit alpha channel for HDR textures

╕Backward compatible to LDR RGBA textures
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Framework

Avoid error 
accumulation

Utilize local 
property

Original 
HDR Texture

Adaptive 
Color Trans.

Local HDR 
Reduction

Joint-Channel 
Compression

Point 
Translation

Compressed 
HDR Texture

Extract joint 
channel 
correlation

Reshape texel
distribution
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Adaptive Color Transform

ωTraditional color transform

Error accumulative 

channel

Error controllable 

channels
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Adaptive Color Transform

ωOur solution

╕Adaptively select the implicit channel to minimize the 
impact of error accumulation

Adaptive color 

transform mode

Luminance and 

chrominance channels

Keep the block 
dominant color 
channel from 
being explicitly 
encoded
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