2D VIEWING

· TERMINOLOGY

· THE VIEWING PIPELINE

· CLIPPING

TERMINOLOGY

· WINDOW: A WORLD COORDINATE AREA SELECTED FOR DISPLAY

· VIEWPORT: AREA ON DISPLAY DEVICE TO WHICH WINDOW IS MAPPED

· VIEWING TRANSFORMATION: MAPPING OF WINDOW TO DEVICE COORDINATES

· VIEWING COORDINATE SYSTEM: A COORDINATE SYSTEM DEFINED IN THE WORLD COORDINATE PLANE

VIEWING TRANSFORMATION PIPELINE

· CONSTRUCT WORLD COORDINATE SCENE (modelling coordinates)

· CONVERT WORLD COORDINATES TO VIEWING COORDINATES

· VIEWING COORDINATES TO NORMALIZED DEVICE COORDINATES (USING WINDOW / VIEWPORT SPECS.)

· NORMALIZED VIEWPORT TO DEVICE COORDINATES

· AND CLIP

VIEWING COORDINATE REFERENCE FRAME

· SPECIFY ORIGIN (x0 y0) AND VIEW-UP-VECTOR (vx vy)

· TRANSLATE TO NEW ORIGIN

· ALIGN Y-AXIS WITH VECTOR

WINDOW TO VIEWPORT COORDINATE TRANSFORMATION

· DEFINE WINDOW BETWEEN XWMIN, XWMAX AND YWMIN AND YWMAX

· DEFINE VIEWPORT BETWEEN XVMIN, XVMAX AND YVMIN YVMAX

· TRANSFORMATIONS ????
CLIPPING



CLIPPING OF POINTS – TRIVIAL

CLIPPING OF LINES

· FIND INTERSECTIONS WITH EACH EDGE

· P = P1 + u (P2 – P1)

· If at Intersection 0 < u < 1, line gets into the clipping region







COHEN SUTHERLAND LINE CLIPPING ALGO



· DEFINE 4 BIT CODE

· 1 BIT FOR EACH EDGE

· IF POINT IS TOWARDS CLIPPING SIDE: 0; ELSE 1

CLIPPING ALGO

· IF UNION(CODE FOR P1, CODE FOR P2) = 0 ---- LINE IS INSIDE

· IF INTERSECTION(………………..) ( 0 ----- LINE IS OUTSIDE

· ELSE INVESTIGATE FURTHER

· CHECK AGAINST EACH BOUNDARY ONE BY ONE

· DISCARD A PORTION OF THE LINE 

· TILL LINE IS COMPLETED (DISCARDED / DISPLAYED)







A:
Union (CODE1, CODE2) ( 0000

B:
Intersection (CODE1, CODE2) ( 0000








[1000, 0100, 0010]

C:
Union (CODE1, CODE2) = 0111


Intersection(...,...)=0000 ------------------ ( Neither ‘A’ or ‘B’ 


Apply test to 
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LIANG BARSKY CLIPPING ALGO

· P = P1 + u (P ; x = x1 + u (x 
AND   y = y1 + u (y

· xmin ( x1 + u (x ( xmax 

;  ymin  ( y1 + u (y ( ymax
· - u (x ( x1 - xmin

; u p1 ( q1
· u (x ( xmax – x1 

; u p2 ( q2
· - u (y ( y1 - ymin 

; u p3 ( q3
· u (y ( ymax – y1


; u p4 ( q4
LIANG BARSKY CLIPPING ALGO

· IF LINE ---- PARALLEL TO BOUNDDARY




pi  = 0




IF qi < 0, THE LINE IS OUTSIDE

· IF pi < 0, THE LINE PROCEEDS FROM OUTSIDE TO INSIDE OF BOUNDARY wrt clipping edge i.




u = qi / pI
THE ALGO

· COMPUTE ui FOR ALL EDGES


· find u1 = max (0, ui) (i such that pi < 0

· find u2 = min (1, ui) (i such that pi > 0

· Draw line from u1 to u2
!!!

NICHOLE LEE NICHOLE LINE CLIPPING

· POSITION P1 wrt CLIPPING REGION


· DETERMINE POSITION OF P2 wrt P1


· DEFINE CLIPPING  POINTS IN EACH REGION











THE ALGO OUTLINE

· COMPARE  SLOPE OF P1P2 WITH LINES THRO’ CORNERS

· SLOPE P1PTR < P1P2 < P1PTL
· (yT-y1) / (xR – x1) < (y2 – y1) / (x2 – x1)

· (yT-y1) (x2 – x1) < (y2 – y1) (xR – x1)

· SIMILARLY FOR OTHER REGIONS / POINTS

· LOWER NUM. OF DIVISINS & COMPARISIONS

NON-RECTANGULAR CLIPPING WINDOWS

· EXTEND CYRUS-BECK / LIANG BARSKY

· INCLUDE PARAMETRIC EQUATIONS OF THE CLIPPING BOUNDARY

· OKAY FOR CONVEX BOUNDARIES

· FOR CURVED BOUNDARIES – INTERSECTION CALCULATIONS ARE MORE COMPLEX

· CLIP AGAINST SURROUNDING RECTANGLE

CONCAVE CLIPPING POLYGONS

SPLIT IT INTO A SET OF CONVEX POLYGONS

IDENTIFYING CONCAVE POLYGONS???
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