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IMPA

Main Viewing Operations

• Clipping

• Rasterisation

• Visibility

Project / Raster

Ray Casting



Clipping

Clipping



Clipping for Visualization

Clipping Types

• Culling 

• Analytic   (Exact) 

• Subdivision (Approximate)



Culling

Analytic Clipping

Clipping  
Region

Polygon

Hardware Implementation



Sutherland-Hodgman Algorithm

Sutherland-Hodgman Clipping



Rasterisation

Rasterisation



Visibility

Visibility & Visualization

Screen Subdivision



Visibility & Geometry

(triangles)

Scene Geometry

Visibility Code



Ray Tracing

Screen Subdivision Visible Surface
• Divide & Conquer Algorithm


• Recursive

- If (simple) 

   draw 
else 
    subdivide & recurse


• Subdivision Criteria

- Complex Visibility Configuration


• When is simple ?

- No more than one polygon in view



Warnock Algorithm
• Quad-Tree Recursion

Warnock Algorithm
• In Action



Clipping & Visibility

A Bit of History
• From Polygon Clipping to Visible Surface Computation

Reentrant Polygon Clipping Screen Subdivision Visibility



Algorithmic Principles

• Sutherland-Hodgman

- Structure


• Warnock

- Divide & Conquer


• Both

- Recursion


