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(57) ABSTRACT 
A system for determining the extent of overlap between 
two primary polygons which are simply connected and 
have vertices of known coordinate values. Each of the 
sides in each polygon is first defined in terms of parame 
ters which have limits of constant values as shown by 
block 14 in FIG. 2. Then, as set forth in block 15 in FIG. 
2, a determination is made as to whether each of the 
sides in one of the polygons intersects any side in the 

(63) 

(51) 

NPUT DATA FOR YERTCES 

FOREACH OF THE N. SIDES IN POLY GON , 
SOLVE THE FOLLOWING EQUATIONS FOR a AND A: 

(-a)x ( its (20+) 
( -a)Y (1)+ay (1+1)-(4-6)Y2(j)}+8 (Y2(j+1), 

WITH RESPECT EACH OF THE N2 SIDES IN POLYCON 2, 
WHERE x (i), Y (i) ARE COORDINATE VALUES OF THE 
INITIAL VERTEX OF THE RESPECTIVE SIDE IN POLY GON ; 
X (i+1), Yi (i+1) ARE COORDINATE VALUES OF THE 
FINAL VERTEX OF THE RESPECTIVE SIDE IN POLY GON 4; 
X2(j), Y2(j) ARE COORDINATE VALUES OF THE 
INITIAL VERTEX OF THE RESPECTIVE SIDE IN POLYGON 2; 
X2(j+1),Y2(j+) ARE COORDINATE VALUES OF THE 
FINAL VERTEX OF THE RESPECTIVE SIDE IN POLYCON 2; 

IN EACH CASE BOTH a AND g ARE FROM O TO , 
LIST THE RESPECTIVE SDES IN POLY CONS AND 2 

AS INTERSECTING 

COUNT THE NUMBER OF SUCH 
INTERSECTIONS AND PLACE IN 

INTERSECTION COUNTER 

DOES 
NTERSECTION 
COUNTER O 

T987,004 
Oct. 2, 1979 

(11) 

43) 

other polygon by respectively equating the parametric 
definitions of each of the sides in the first polygon with 
the parametric definitions of each of the sides in the 
second polygon. A pair of sides so equated will intersect 
if each side has a resultant parameter within said limits. 
Routines are provided for determining when intersec 
tions will be non-degenerate, and when they will be 
degenerate, and when there will be no intersections thus 
indicating that the polygons either completely overlap 
or have no overlap at all. Intersections will be non 
degenerate if the resultant parameters for each of the 
sides is somewhere between said limits. Intersections 
will be degenerate if the resultant parameter for either 
side is at one of its limits. A non-degenerate intersection 
is defined as one involving only one side from each of 
the two polygons while a degenerate intersection in 
volves an additional side from at least one of the two 
polygons. The non-degenerate intersections are vertices 
in subsidiary polygons formed by the overlap of the two 
primary polygons. 

25 Claims, 11 Sheets Drawing, 
84 Pages Specification 

The file of this unexamined application may be inspected and 
copies thereof may be purchased (849 O.G. 1221, Apr. 9, 1968). 
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FOR EACH OF THE NSIDES IN POLY GON , 
SOLVE THE FOLLOWING EQUATIONS FOR a AND B: 

( -a)Y (i)+ a Y (i+1)-(4-8)Y2(j)+g Y2(j+1), 
WITH RESPECT EACH OF THE N2 SIDES IN POLYGON 2, 
WHERE x (i), Y (i) ARE COORDINATE VALUES OF THE 
INTIAL VERTEX OF THE RESPECTIVE SIDE IN POLY GON 4; 
X (i+1), Y (i+1) ARE COORDINATE VALUES OF THE 
FINAL VERTEX OF THE RESPECTIVE SIDE IN POLY CON 4; 
X2(j), Y2(j) ARE COORDINATE VALUES OF THE 
INITIAL VERTEX OF THE RESPECTIVE SIDE IN POLYGON 2; 
X2(j+1),Y2(j+1) ARE COORDINATE VALUES OF THE 
FINAL VERTEX OF THE RESPECTIVE SIDE IN POLY GON 2; 

6 
IN EACH CASE BOTH a AND g ARE FROM O TO 4, 

LIST THE RESPECTWE SDES IN POLY CONS AND 2 
AS INTERSECTING 

7 
COUNT THE NUMBER OF SUCH 

INTERSECTIONS AND PLACE IN 
INTERSECTION COUNTER 

DOES 
INTERSECTION 
COUNTER = 0 

TO TO 
FIG. 2 F.C. 2B FG.2A 

NO YES 
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FIG. 2A 49 

20 

POLY CON IS COMPLETELY 
WITH IN POLY CON 2; 

CALCULATE AREA OF POLY CON 

24-N- 

26 
POLY CON 2 S COMPLETELY 

WITHIN POLYGON 
CALCULATE AREA OF POLYCON 2 

STARTING WITH VERTEX X ( ), Yi (), 
EXTEND A HORIZONTAL LINE TO THE RIGHT 
ALONG Y COORDINATE Yi () 

COUNT THE NUMBER OF INTERSECTIONS 
OF SUCH HORIZONTAL LINE 
WITH POLY CON 2 

2 
ARE 

THE NUMBER OF 
SUCH INTERSECTIONS 

EVEN 

NO 

YES 

STARTING WITH VERTEX X2 (), Y2(4) 
EXTEND A HORIZONTAL LINE TO THE RIGHT 
ALONG Y COORDINATE Y2(4) 

COUNT THE NUMBER OF INTERSECTIONS 
OF SUCH HORIZONTAL LINE 
WITH POLY CON 4 

25 
ARE 

THE NUMBER OF N 
SUCH INTERSECTIONS 

EVEN 

NO 

27 

POLY CONS AND 2 DO NOT 
OVERLAP EACH OTHER 
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FG. 2B 28 
LOAD THE TOTAL COUNT OF 
SDES OF POLY CON 
IN COUNTER 

29 
LOAD THE TOTAL COUNT OF 
SIDES OF POLY CON 2 
IN COUNTER 2 

TAKE NEXT SUCCEEDING SIDE 
IN COUNTER CLOCKWISE 
DIRECTION IN POLYCON 

SET 38 
KSW = 0 

suBTRAct ONE call switch for THE 
TWO INTERSECTING 

FROM COUNTER SIDES 

SUBTRACT ONE 54 
FROM COUNTER 2 

YES 

COMPARE 
WITH NEXT SUCCEEDING SIDE NO 55 
IN COUNTER CLOCKWISE 
DIRECTION IN POLY GON 2 CALL FOLLOW 

DO 72 
THE TWO YES DOES NO 

SIDES INTERSECT INTERSECTION 
COUNTER=0 (SEE LIST) 

COUNTER 2s 
ZERO 

YES 
73 

OUTPUT - 
TOTAL AREAS OF AL 
ENCLOSED AREAS; 
THE INTERSECTIONS 
OF THE SDES 

YES 
37 

COUNTER N YES 
ZERO ERROR 

  

  

  

  

    

    

  

  

  

  

  

    

  

  

    

      

    

  

  

    

    

    

  



U.S. Publication Oct. 2, 1979 Sheet 5 of 11 T987,004 

CENTERD 
LET a BE THE INTERSECTING SIDE F.G. 3 
FROM POLY GON ; 

SUB-ROUTINE SWITCH 

LET by BE THE INTERSECTING SIDE 
FROM POLYCON 2; 

43 
42 TAKE NEXT SUCCEED ING SIDE 

DOES IN COUNTER CLOCKWISE DIRECTION 
g(i,j) N POLY CON BY SETTING: 

is i+1 AND NEW a(ii) - O NO 

45 
44 TAKE NEXT SUCCEED NC SIDE 

IN COUNTER CLOCKWISE DIRECTION 
IN POLY CON 2 BY SETTING: 
jj+1 AND NEW e (i,j)-0 

O If a (i,j) fo, 3(i,j) fo 
| If a (i,j) - 0, 6 (i,j) fo 
2 If a (i,j) fo, B(i,j)-0 
3 If a (i,j) 0, 6 (i,j) - 0 

TO 
FIG.3A 

CALCULATE CROSS PRODUCT-49 

62-IF Ksw: , THEN SET KSW - 2 
IF KSW = 2, THEN SET KSW - 

63-F SUBSTRACT ONE FROM 
INTERSECTION COUNTER 

64 E: BYE s ERSE Sh 53 
a (i,j) & 6 (ii) -- RETURN 
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FIG. 3A (S) 

KSW AS KSWO 

75 

NO YES 

TO 
FIG.3 YES 

(DFE's F's CD 
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FIG.3B 
79 STORE 

KSW AS KSW 

80 

NO <> 

NO 

YES 

NO 

YES 
TO TO RETURN CD F's FG.3C RETURN) FS: 
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84 

FIG. 3C <> 
NO 

-86 85 93 
SET KSWAT WALUE NO NO 

OF KSWO 

TO YES YES 

FG.3 RETURN CD 
TO 
FG3 

58 

YES SET KSW = TO 
THE VALUE OF KSWO RETURN 
STORED AT 6 (i,j) 

53 
54 RETURN 

455 
SUBTRACT ONE FROM 
INTERSECTION COUNTER 

56 
59 STORE THE WALUE OF 

KSWO AT 6 (i,j) BY 
SETTING g (i, j = KSWO 

57 
SET KSW = TO YES 
THE VALUE OF KSWO KSW = 2 

NO 

T Fls RETURN 
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Follow sIDE FRON 
INTERSECTION POINT 

69 CALCULATE ENCLOSED 67 
AREA 

TO 

ENTER 56 

DESIGNATE ENCLOSED AREA TO BE 
FOLLOWED AS THE INITIAL OR NEXT 
SUCCEEDNG AREA 

DOES 
THE SIDE BEING 

FOLLOWED INTERSECT 
SIDE IN OTHER 

POLY GON 

65 HAS 
FOLLOW 

RETURNED TO 

AREA BEING 
FOLLOWED 

YES 

STORE THE CALCULATED 
AREA UNDER THE ABOVE 
DESIGNATION 

7 RETURN 
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FOLLOWSIDE by FROM 
INTERSECTION POINT 

STARTNC POINT IN ENCLOSED 

T987,004 

SUB-ROUTINE FOLLOW 

FIG. 4 

CALL SWITCH TO 
DECIDE NEXT ACTION 

F NO INTERSECTION, 
UPDATE NEW VERTEX; 
IF INTERSECTION, 
UPDATE NEW KSW 

STORE THE COORDNATE 
VALUES OF INTERSECTION; 
IFNO INTERSECTION, 
STORE COORDINATE 
VALUES OF NEW VERTEX 
BOTH STORED INTER SECTIONS AND VER 
TCES ARE VERT CES 
OF AREA BEING 
FOLLOWED 
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