Spanning Scan-line

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

· The visible polygon does not change unless polygons intersect. 

· Divide into spans.

· At each edge and at intersections of edges.

· Within a span - only one polygon is visible.

· Compare depth at any one point inside the span (say at mid-span).








BETWEEN A AND B VISIBLE POLYGON CHANGES ONLY IF POLYGONS INTERSECT.

BETWEEN A AND B --- ONE OF THE FOLLOWING TWO CASES ARE POSSIBLE.






DEPTH SORTING METHOD (PAINTER’S ALGO)

STEP 1: SORT SURFACES DECREASING DEPTH (FARTHEST FIRST)

STEP 2: SCAN CONVERT

PAINT BACKGROUND SURFACES FIRST

FOREGROUND SURFACES ON TOP OF THEM

DEPTH SORTING

· TAKE SURFACE WITH LARGEST DEPTH (FARTHEST)

· CONSIDER ALL SURFACES WITH Z-OVERLAP WITH IT

· IF NO SURFACE HAS Z-OVERLAP WITH IT – SCAN IT AND GO TO NEXT S

· FOR EACH SURFACE (say, S’) WITH Z-OVERLAP (WITH S)

1. IF XY-BOUNDING RECTANGLES DO NOT OVERLAP –TAKE NEXT S’; 

2. S IS COMPLETELY BEHIND S’ – TAKE NEXT S’

3. S’ IS COMPLETELY IN FRONT OF S – TAKE NEXT S’

4. THE PROJECTIONS OF S1 AND S2 ON VIEW PLANE DO NOT OVERLAP – TAKE NEXT S’

5. SWAP S & S’









· AFTER SWAPPING, THE SWAPPED SURFACE HAS TO BE TESTED AGAIN

· IF CYCLIC OVERLAP IS DETECTED – SPLIT INVOLVED SURFACE INTO TWO.

BSP-TREE METHOD

· DEFINE A PARTITIONING PLANE AT EACH STEP

· OBJECTS ON ONE SIDE ARE INSIDE AND ON THE OTHER SIDE ARE OUTSIDE (wrt VIEWING DIRECTION)

· IF AN OBJECT IS INTERSECTED – SPLIT IT INTO TWO OBJECTS

· REPEAT TILL ALL SURFACES ARE DEPTH SORTED

· (FIG 13-19)

· DISPLAY BACK TO FRONT

AREA SUB-DIVISION METHOD

· Sub-divide into rectangles till each part has a single visible surface.

· At each stage divide area into 4 parts

· Quickly decide whether the area is a part of a single visible surface or needs to be subdivided further.

i. Classify surfaces as

ii. Surrounding Surface

iii. Overlapping Surface

iv. Inside Surface

· Outside Surface

i. No further sub-diciiosn if 

ii. All surfaces are outside wrt the area

iii. Only one inside, overlapping or surrounding suface in the area

iv. A surrounding surface obscures all other surfaces
Testing for need of sub-division

· Test 1 & 2: By looking for bounding rectangles in X and Y planes.

· Test 3: 

Ai. Order surfaces wrt minimum depth from view plane.

Aii. If the max depth of a surrounding surface is closer to the surface than min depth of all other surfaces

Bi. Compute depth of all surfaces at four corners of the area.

Bii. If depths of one surrounding surface  are less than those of all other surfaces, 

· If Test 3 also fails – sub-divide.
OCTREE METHODS

· REMOVE BACK FACES

· TRAVERSE OCTANTS IN THE ORDER OF VISIBILITY 

· (FRONT FACE IS 0,1,2,3 – TRAVERSE IN THE ORDER OF 0,1,2,3,4,5,6,7)

· IF THE COLOR OF A PIXEL IS TO BE ALTERED – IT IS ALTERED ONLY IF IT WAS EARLIER IN BACKGROUND COLOR.

· TO GET DIFFERENT VIEWS, TRANSFORM OCTREE TO REORIENT wrt VIEWING DIRECTION.



· ALTERNATIVELY MAP AN OCTREE INTO A QUADTREE AND DISPLAY THE QUADTREE.

RAY CASTING METHODS

· CONSIDER LIGHT RAYS FROM PIXEL TO THE SCENE.

· COMPUTE RAY-SURFACE INTERSECTIONS.

· SORT INTERSECTIONS wrt DISTANCE FROM EYE

· DECIDE VISIBILITY

· A SPECIAL CASE OF RAY TRACING

· IN RAY TRACING – ADDITIONAL AFFECTS LIKE REFLECTIONS / REFRACTIONS ETC ARE TAKEN INTO ACCOUNT.
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