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Outline

w Background and related work
3 High dynamic range (HDR) texture and its compression

w DHTC: DXHaased HDR texture compression

3 Extension of LDR texture format (I.e. DXibdHDRexture
compression

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

w Results and summary
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HDR Textures

Low exposure Medium exposure  High exposure

w The real world is high dynamic range
w A dynamic range of 10000:1 is common
w HDR rendering Is gaining popularity in practice
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HDR Texture Compression

w HDR textures are huge in size

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

3 Consume too much memory and bandwidth

w Current status
3 No HDR texture compression standard in industry

3 No graphics card supports rendering from bloake
compressed HDR textures
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Previous Work

w [Wang et al. 2007]

3 16-bpp HDR texture format
3 Utilization of current generation GPUs

w [Roimelaet al. 2006, 2008]

3 8-bpp HDR texture format
3 Simple hardware decoder

w [Munkberget al. 2006, 2008]

3 8-bpp HDR texture format
3 Near lossless visual quality
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Our Insights

w HDR texture compression scheme can be built upon
existing LDR texture compression scheme

3 Lead to a unified compression framework
3 Reuse existing hardware
w Joint colorchannel compression can result in better
visual quality
3 Jointchannel bit allocation
3 Utilization of crosshannel correlations

w It is a plus to support LDR textures and alpha maps i
a single HDR texture format
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Our Solution

w DXTebhased HDR texture compression framework

3 Utilize joint colorchannel compression to provide
advanced bit allocation

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

w 8 bpp compressed DHTC texture format
3 Near lossless visual quality for HDR textures
3 Support 1 bit alpha channel for HDR textures
3 Backward compatible to LDR RGBA textures
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Framework
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Adaptive Color Transform

w Traditional color transform

Forward Color
Transform
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Inverse Color

Transform
R=U 3Y/wy }Error controllable
Explicit G=V 3/ y channels

channels '
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Adaptive Color Transform

w Our solution

3 Adaptively select the implicit channel to minimize the
Impact of error accumulation

Keep the block

V= ZWICI dominant color
Luminance and tef{r.g.b} channel from
chrominance channels wC being explicitly

encoded

Adaptive color ]
transpform mode Ch ik ode = arg maX{ Z S r@ }
te{r.g.b}  ic{all texels in a block}
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