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An Efficient Shape-Feature Computing Method from
Boundary Sequences of Arbitrary Shapes

Seongok Khnﬁ Dongkyu Kim'" and Minhwan Kim' "

ABSTRACT

A boundary sequence can be a good representation of arbitrary shapes, because it can represent them
simply and precisely. However, boundary sequences have not been used as a representation of arbitrary
shapes, because the pixel-based shape—features such as area, centroid, orientation, projection and so forth,
could not be computed directly from them. In this paper, we show that the shape—features can be easily
computed from the boundary sequences by introducing the cross—sections that are defined as vertical
(or horizontal) line segments in a shape. A cross—section generation method is proposed, which generates
cross-sections of the shape efficiently by tracing the boundary sequence of the shape once. Furthermore,
a boundary sequence extraction method is also proposed, which generates a boundary sequence for each
shape in a binary image automatically. The proposed methods work well even if a shape has holes.
Eventually, we show that a boundary sequence can be used effectively for representing arbitrary shapes.

Key words: Shape feature, boundary following, connected component labeling
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- 42 £9 (vertical projection)
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o) shggo) B,

B9, 29 49) Ty BE Tk 2 AWM &
7 o5 0] 218 A$(2 39) 38-40 ol =, A Y
A9 - ol A 22 A He] Aehd o
wo] i,

4.2 32A MM MM 22|15
el A FaRE AP A6 g dnEE

2~ FSERE ot 5

& Aashd oe 2ok

// input : a boundary sequence for a region, R
BS(R)={(x0,0), (1,91, (Xn-1,y0-0} //

1. Trace BS(R) until a point (x;, y) whose x-
difference Ax;i (= xi~xi-1) =0 is found. If there is
not such a point, Insert_CS-list(xo, min{y; | (¢,
y)€ BS(R)}) and Insert_CS -list(xo, max{yi |
(xi, & BS(R)}). Then, exit.

2. Set the direction flag Fa=Ax; and the starting
point s = (xi, ¥i). Set Ypre = ¥i and Yeurrent = i

3. Set j = (i+1 mod n) and move to next point (x;,
yi). Compute Ax; (= xj - xi).

3.1 If Ax; = Fy, Insert_CS-list (x;,Ycurrent). Then
set Yore = Yeurrent and Yeurrent = ¥i.
32 If Ax; = ~Fy, then
321 If Fag- (Ve y)= 0, Insert_CS-list (x;,
Yeuren) and Insert_CS-list(x;, yi). Then,
set Yore= ¥i, YcCuren = ¥, and Fa =Ax;.
3.22 Else, set Yeuren = ¥ and Fq =Ax;.
33 If Axj = 0 and Fyq = Ayj, then Yeuren = ¥i.
4. Repeat step 3 until (xj, y5) = s.

Step 1€ A28 & 37 98 o2, Alaa el
[ Ao ARPe 98% B 924 9350}
doh woF 9o BE A7t @ 4 Fom @
47 A7zw Ho] Ay, Azx 44 YA 1
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a8l b, 3zA
S|
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FgA AR ZG2E(CS_list)E (maxXmint1)7] H
A (bucket) 2.2 FAATH WA= 22 A4 C
eyiyn) S0 A syl g yaksel L8
Aoz FAHA FA S o] FAFLS 1Y 59lM
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st Aol

R_list ®ZA[blo X 9] vkt y(31), ¥(2)

H_list MZA[b]ol A2} yat 1 y(59), ¥(51)

H_list BZA[lol X o] +=3 = yit 1 y(64), y(65)
A a A3 y(31), y(65), y(64), y(2)
CS_list : C(b, y(31):.3(65)), C(b, ¥(64): y(2))
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