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FOLYSEG takes as Imput a li=t of dotted palrs of mumbers, These
pairs are assumed to be the co-ordinates of adfacent points along & single
closed lins., IE is further azsumed that the x and ¥ co-ordinstes of
sugccessive polnts differ by 1, 0, or =1.

The cutput of POLYSES 1s a list of dotted palrs of mumbers,
representing vertices of a polygonal approximation to the Clgpare whose
bourndary was impuft. The scale 1s inecreaeed by a factor of four ocver

hat of the output; arnd the output 1s 1n flxed or floating polnt mode,
according To the input.

FOLYEE: s algorithm consizts of four passes. The first, a
smoothing pass, replaces each successive pair of podnts of the input by
the midpoint of the pair. Thisz iz done twice. Example:
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It can be seen that rarndem fluctuations in line dlrectlon from point
to point are greatly reduced. Corners will remaln, slightly rounded.

The s=¢ond pass eliminates polnts which are appmxﬁ‘etely ofn B
lire with nearby points of the filgpure. Polnts are consldered sequentially
along the boundary, and are eliminated by one of two ¢riterda. By the
first criterion, points are eliminated which are in & line with cthers
close to them in the Cipare.
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The cutoff value for @ 1s 20°, The second crdterdon will retaln points
whiich might otherwisze be elimdnated by the Tirst criterion, provided the
direction of the line 1s slowly changing. This is accomplizhed by summing
the (signed) deviations measured in applying the first criterion, and
retaining & polnt if the sum (in absclute valus) exeesds 45°. PFor exanple,
1f' the boundsry is that of & clirele, all podnts might be eliminated by

the first criterion. However, the second retalns a polnt about ewvery 30°
of are, thus providing & 12-gon approximation to the circle.

The third pass is exactly like the second, except that the thresh-
olds are lowerer to 10%and 20° respectively. This pass wae fournd nec-
epgary in order to eliminate a few podnts left by the previcus pase at
minor kinke in &n ctherwilse straight line.

The fourth piss esteblishes the exact locatlon of sharp corners,
where such exist. Consecutive sets of fowr polnts, ABC, arnd D, are
considered for the possible replacement of B and ¢ by the Intersection of
AB and CD. Such replacement takes place if this intersectlon i1s within
T unites of ¢ or D, (4 units corresponds to the original grid size of the
input, 1.e., the x and y co-ordinates of successive points of the 1nput
boundary differ by 0 or +4 units)
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First A, B, C, and D are considered. The Intersection, Il lies close

to C, so 1t replaces B and C. Next, A, 1.0, arnd E are consildered.

The intersecticn I_._:r 1z similarly close fTo Il, ardd D, and hetice replaces
these two. Finslly &, I., E and F are consldered. Since the intersection
in question is far fram both I2 and E, the polnts are not replaced, and
IE‘ E, F, and § are considered.



