HIDDEN SURFACE REMOVAL

(VISIBLE SURFACE ALGORITHMS)

· OBJECT SPACE ALGOS

· FOR OBJECTS IN WORLD COOD SYS (OBJECT SPACE)

· GENERALLY, TO DETERMINE WHICH SURFACES AS A WHOLE ARE VISIBLE

· IMAGE SPACE ALGOS

· FOR OBJECTS IN SCREEN COORDINATE SYSTEM

· VISIBLE SURFACE ALGOS (IS / OS)/ 

· VISIBLE LINE DETECTION (FOR WIREFRAME DISPLAYS) – (OS / IS)

BACK FACE DETECTION

· PLANE NORMAL (OUTWARD) --- n

· VIEWING DIRECTION --- v

· v.n > 0 --------- BACK FACE

· v.n < 0 --------- VISIBLE FACE

· v == (0 0 (1) IN IMAGE SPACE ALGOS

· Find n given Pi-1, Pi, Pi+1
· NOT A COMPLETE TEST FOR HSR

· CAN NOT HANDLE OVERLAPPING VISIBLE 

· ELIMINATES MANY SURFACES IN THE SCENE

· HELPS REDUCE COMPLEXITY

Z-BUFFER ALGO

· Compare surface depths at each pixel.

· Draw surface closest to the eye.

· Maintain depth(x, y) as depth of current visible surface at pixel (x,y)

· Maintain refresh(x, y) as intensity (display characteristics) of current visible surface at pixel (x, y)

The z-buffer algo

1. Initialize depth(x, y) = 0, refresh(x, y) = Iback
2. For each position (x, y) on each polygon

i. Calculate z(x, y)

ii. If z(x, y) > depth(x,y) then {depth(x,y)=z; refresh(x,y)=Isurf(x,y)}

Computing z(x,y)

· Equation of the plane – ax+by+cz+d=0

· From x to x+1 --- (z = -a/c

· From y to y+1 --- (z = -b/c 

· From y to y-1 (scan-line to scan-line) --- (z = a /m /c + b/c 

· (m is slope of edge)

Highlights of the z-buffer algo

· Easy to implement

· No sorting required

· But requires large space

A-buffer algo

· The z-buffer stores depth only of the visible surface

· Can not implement transparency affects.

· Use A-buffer (store details of all surfaces at the pixel in a linked list)

· Store depth field and intensity field at each (x, y)

· Depth field --- +ve or –ve

· Intensity field – Surface intensity information / a pointer

· If Depth field is +ve

i. It contains z-value

ii. Intensity field contains – RGB value and % of pixel coverage

· If Depth field is –ve

i. Multiple surfaces contribute to pixel data

ii. Intensity field --- Pointer to linked list of surface data

iii. Each element of linked list contains RGB values, opacity, depth, % of area coverage, surface rendering parameters, surface identifier, pointer to next surface

Scan-line based method

· An extension of scan-conversion.

· As each scan-line is processed, examine all polygons to decide which is visible

· Polygons represented with a polygon table and an edge table.

· Set up active edge list (AEL) at each scan-line. (sorted with respect to x-intersections)

· Each polygon entry contains 

· Plane equation

· Intensity / display information.

· Define a flag for each surface active on a scan-line (APL - Active polygon list)

· a bit (surface flag) to indicate whether the current pixel is inside or outside the polygon.

· At left boundary, surface flag is turned on, turned off at right boundary.

· In AEL from one intersection to the next, 

· determine the set of active polygons

· compute their depths (as explained for z-buffer)

· decide which is visible.








Spanning Scan-line

· No need to do depth calculations for each point in between 2 entries of AEL.

· Divide into spans.

· At each edge and at intersections of edges.

· Within a span - only one polygon is visible.
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