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16bpp input >= 4bpp BC1 output
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GPU sampling of endpoint colors
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GPU sampling of interpolated colors on AMD

if (interpolation_mode == FourinterpolatedColors)

{
outColors[0] = color_0; // color_0 and color 1 are RGB888
outColors[1] = color_1;
outColors[2] = ((color_0 * 43) + (color_1* 21) + IVec3(32, 32, 32)) / 64;
outColors[3] = ((color_0 * 21) + (color_1* 43) + IVec3(32, 32, 32)) / 64;
}
else // ThreelnterpolatedColorsAndTransparentBlack
A}
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RGB to scalar requirements 7

float sampled_value = dot(
EncodedBC1Texture.Sample(uv).rgb,

unpack _constant.xyz
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RGB to scalar dotproduct constant

float sampled_value = dot(

EncodedBC1Texture.Sample(uv).rgb,
float3(0.96414679, 0.03518212, 0.00067109) // 0.002% max err



Encoder - 4x4 input values




Encoder - possible endpoint colors and unpacked values
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Encoder - Low endpoint color
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Encoder - Possible high endpoint

Endpoints

—— 68ZELL0 (6'0¥°E)

——89ZELL'0 (8°0¥'E)

—— VPZELL'O (L'0V'E)

—— €TZELL'0 (9'0F'E)

——ELZELLO (LE'6E’E)

——20ZELL'0 (S'OP'E)

——2Z6LELL'0 (0E'6E'E)

—L8LELLO (¥'Ov'E)




Encoder - Possible high endpoint and interpolated colors
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Encoder - Encoded value for each input

Endpoints

(3.40,4) 0.113181
(3,39,30) 0.113192
(3.40,5) 0.113202
(3.39,31) 0.113213 —
(3.40,6) 0.113223 —
(3,40,7) 0.113244
(3,40,8) 0.113268
(3.40,9) 0.113289 —
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https://fgiesen.wordpress.com/2021/10/04/gpu-bcn-decoding/

“[This] level of precision is unlikely to ever matter to anyone.”

Fabian “ryg” Giesen
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Questions?
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Implementation



Failure cases with the basic endpoint search
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Bilinear sampling

Linear interpolation from 3&9 to 4&0
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