1: TrAcCECONTOUR(xs,ds, Le, I, LM)
xs: start position, ds: initial search direction,
L.: label for this contour
I: original image, LM: label map.
Traces and returns the contour starting at xs.
2: (7, dnext) «— FINDNEXTPOINT(Z3,ds, [, LM)
3: c— [z7] > create a contour starting with &
4: Tp — TS > previous position xp = (up, vp)
5: Lo — TT > current position e = (ue, ve)
6: done — (xs = xT) > isolated pixel?
7 while (—done) do
8: LM (te,ve) <« Le
9: dsearch +— (dnext + 6) mod 8
10: (Zn, dnext) < FINDNEXTPOINT(Z ¢, dsearch, I, LM)
11: Ty — Te
12: Te — T
13: done — (xp = xs N Tc = x7T) > back at start point?
14: if (—done) then
15: APPEND(c, ) > add point x, to contour c
16: return c. > return this contour
17: FINDNEXTPOINT(Z(,d, I, LM)
x.: start point, d: search direction,
I: original image, LM: label map.
18: for i<—0...6do > search in 7 directions
19: z' «— x. + DELTA(d) >’ = (u,v)
20: if I(uv/,v") is a background pixel then
21: LM (' v'") «— —1 > mark background as visited (—1)
22: d — (d+1) mod 8
23: else > found a nonbackground pixel at =’
24: return (z',d)
25: return (z.,d). > found no next point, return start point
d 01 2 3 4 5 6 7
26: DEerTA(d) = (Az,Ay), with [Az| 1 1 0-1-1-1 0 1
Ayl 0 11 1 0-1-1-1
(xP, yP) are recorded. Only when both points correspond to the
original starting points on the contour, ¢, = g and z, = 7,
we know that the contour has been completely traversed.
e The method findNextPoint () (see p. 539 ) determines which point

on the contour follows the current point . (pt) by searching in
the direction d (dir), depending upon the position of the previous
contour point. Starting in the first search direction, up to seven
neighboring pixels (all neighbors except the previous contour point)
are searched in clockwise direction until the next contour point is
found. At the same time, all background pixels in the label map LM
(labelArray) are marked with the value —1 to prevent them from
being searched again. If no valid contour point is found among the

11.2 REGION CONTOURS

Algorithm 11.4

Combined contour finding and re-
gion labeling (continued from Alg.
11.3). Starting from xg, the pro-
cedure TRACECONTOUR traces
along the contour in the direc-
tion ds = 0 for outer contours

or ds = 1 for inner contours.
During this process, all contour
points as well as neighboring back-
ground points are marked in the
label array LM . Given a point x.,
TRACECONTOUR uses FINDNEXT-
PoINT() to determine the next
point along the contour (line 10).
The function DELTA() returns the
next coordinate in the sequence,
taking into account the search di-
rection d.
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