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Model refratction
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Transmission vector T given by

· Use Transmission vector / refracted path to look for objects behind

· Time consuming

· Use L as T to simplify – ignore refraction

· To combine reflection and transparency effects

I = (1-kt)Irefl + ktItrans
kt – trasparency coefficient

(1-kt) – Opacity factor

Shadows

· Apply hidden surface method with light-source as view position

· Identify shadow areas

· Treat shadow areas as surface patterns

Polygon Rendering Methods

· Constant intensity shading

· Same intensity for all pixels inside a polygon

· Intensity discontinuities between adjacent surfaces

· Gouraud Shading

· Linear interpolation of intensity values across the surface

· Determine average surface normals at the vertices

· Compute surface intensities at the vertices

· Linearly interpolate intensities inside the polygon

· No intensity discontinuities but defficiencies.

· Linear intensity interpolation can cause bright / dark streaks – Mach bands.

· Highlights on a surface may appear as anomalous shapes.

· Phong Shading 

· Normal vector interpolation instead of intensity interpolation.

· More accurate results

· Considerably more complex

Ray tracing

· Ray (backward) from view point to pixel to object.

· Ray bounced off the surface to incorporate the effects of other surfaces using reflection / transparency effects.

· Reflected / refracted rays – secondary rays

· Generate ray-tracing tree (binary – reflected / refracted rays)

· Intensity assigned to a pixel – accumulate intensity contributions from each leaf node.

· Surface intensity from each node is attenuated by the distance from the parent surface.

· Ray-surface intersection computations add to the complexity.

· Reducing Intersection calculations

· Use bounding boxes or volumes to eliminate surfaces for intersection checks.

· Space sub-division

· Sub-divide space into cells till each cell has a pre-specified number of surfaces (say, 1 or more for parallel machines)

· For each ray thru’ a cell – compute intersection with only the surface(s) inside the cell.

· Use Octree / Quadtree / BSP for sub-division.

· Anti-aliased ray-tracing

· Use Super sampling and adaptive Sampling

· Aliasing – Loss of information because of low-resolution.

· Anti-aliasing – techniques to average and get average effect at a point (pixel). – for instance, super-sampling, area-sampling. (details P171-178)

· Super-sampling

· Divide pixel into smaller parts

· Number of sub-pixels inside the region decide the intensity

· Area-sampling

· Pixel intensities depend on the area of overlap of the pixel.

Modeling details on surfaces

· Define patterns on a surface

· Map onto view-scene.

· Texture mapping

· Define texture as a rectangular grid of intensity values in texture space (s,t).

· Map to object space and then to image space – texture scanning.

· From image space to object space to texture space – inverse scanning.

· In texture scanning – mapping to fractional pixel boundaries / Fractional area coverage.

· Prefer inverse scanning
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