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Backgrounds
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} In general, high sampling rates such as 9 to 16 samples per 

pixelare necessary for producing high quality renderings.

}Such sampling rates are still too heavy for real-time ray tracing.

} It is desirable to develop an effective real-time ray tracing 

technique that minimizes the total number of processed rays 

while keeping the image quality. 
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Our Contributions
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}We propose a selective and adaptive supersamplingtechnique 

for real-time ray tracing that  

1. was designed to offer high sampling rates as effective as 9 to 16 

samples per pixel,

2. explores both image-space color measures and object-space geometry 

attributes,

3. enables users to focus computing effort on selectively chosen  

rendering features, and

4. allows an efficient parallel computation on many-core processors.
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} While effective, they, in their current forms, are not best suited for effective 
implementation on the computing architecture of todayôs many-core processors 
such as GPU.
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Basic Idea (Primary Ray Sampling Case Only)



Observation
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} In ray tracing, annoying alias artifacts often occur due to 

insufficient sampling of various rendering features.
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Our Attempt
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}Detect such problematic pixel regions on the fly, and shoot 

more sampling rays to them selectively and adaptively.
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Design Goal (Pr. Ray Sampling Case Only)
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} Distribute extra sample rays to the pixel region if

} an object silhouette curve crosses it (object-space measure), or   

} a color disparity with adjacent pixels is found (image-space measure).

} Design a selective sampling mechanism that allocates more of the 
very limited computing time to possibly more troublesome rendering 
features.

} Achieve high sampling rates that are as effective as 9 to 16 samples 
per pixel.

} Design a simple sampling algorithm that is well suited to highly 
parallel, multithreaded, many-core GPUs.

} In particular, minimize data-dependent, unpredictable control flows.
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Our Solution
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}Get the two pixel attributes at pixel centers 

by tracing one ray per pixel.

} Geometry attribute: object id. number (ObjectID)

} Color reference: shaded color

}Subdivide each image pixel into four subpixels,  

and independently perform two simple 

testsagainst each subpixel

to see if its region needs extra sampling.

}Shoot four extra rays per problematic subpixel, 

and blend the results into the pixel color.
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Test I: Geometry Attribute Comparison
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}For each subpixel, compare its ObjectID

respectively with those of three adjacent pixels. 

}When there is at least one disparity

} Two extreme cases

} We always assume the pessimistic case to achieve a simple control flow, 

taking four extra samples.
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