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Development of an Arc Segmentation Technique Based
on Line Segment Expansion from Simple Drawing

Sung-Tae Jung+

ABSTRACT

This paper presents a new arc segmentation method which extracts curves from simple drawing
consisted of straight lines and curves and segments them into circular arcs. First, it finds center points
and finds line segments and curve segments by tracing connected center points. Next, it expands the
segment by searching neighbor segment at the two endpoints. Next, it removes straight lines and segments
the extracted curves into circular arcs by using the recursive subdivision method. The proposed method
has been compared with previous vectorization software and vector based arc segmentation method.
Experimental results show that the proposed method produces more correct results for the curves which

contain intersection with other lines or curves.
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removeNoise(image)
{
for each pixel P of image{
if (P > threshold)
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find_medial_point(image, medial_point)

{

// xrun(P) @ A PolMe] £33 R
// yrun(P) : B4 PollM] 3 FH
// find_horizontal_center(P) : A PE AUz 349

/ 4 24 93] A

// find_vertical_center(P) : HA PE Az FA 49
// FA 24 93] A

// MINw, MAXw © % BT 94 FAY Hx
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// medial_point{ P] = TRUE : ¥4 P7} 473 o

/ = FALSE : ¥4 P7} $4%0] ojd

for each pixel P of image
medial_point{ P] = FALSE
for each pixel P of image
if (xrun(P) >= MINLw AND yrun(P) >= MINLw AND
(xrun(P) <= MAXiw OR yrun(P) <= MAXiw) {
if (xrun(P) < yrun(P) £ Hhgre] A
X = find_horizontal_center(P)
else /9 e A
X = find_vertical_center(P)
medial_point{ X] = TRUE
}
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find_line_and_curve_segments(irmage)
{
for each pixel P of image
processed P] = FALSE

AN o, BN = image Z A Pl st
{
if (medial_point/ PJ=TRUE and processed/ PJ=-FALSE)
{
V=P /A8 2 g4 1§
X=P
processed{ X] = TRUE
if (xrun(P) >= yrun(P) {
while (X9} $5 o] A5 ghe
F04 Mol ) slew)

+3 43

{
X=M
V =V U
processed[ X] = TRUE
}
X=P
while (X9 35 o] %] Ae|sA] oFe 43 W
74 Mol &) slow)
{
X=M
V =V U{X}
processed/X] = TRUE
}
}
else {
while (X9] o}#l% o}ol H)E|A] g AL
7 Mol ) 9low)
{
X=M
V =V U{X
processed{ X] = TRUE
}
}
f (Vo] B34 £ > MAX_LINE_WIDTH * 2) {
VE AESE AF
}
}
}
}
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o AES g
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extend_segments() {
for each segment S
merged(S] = FALSE,
for each segment S
if (merged/S] = FALSE) {
start_extended = TRUE
end_extended = TRUE
while (start_extended=TRUE or end_extended=TRUE) {
if (start_extended = TRUE)
start_extended = find_connected_segment(S, start)
if (end_extended = TRUE)
end_extended = find_connected_segment(S, end)
t

}
for each segment S
find_a_cirle(S)
}

ﬁnd,connected_segment(segment, endpoint) {

segment® endpoint| A B2 HE]

A WA 239 ’Q-r HE !, yDE AL

A WA Fe] A E}EE 3, v & A
WA S A WA S0 Uﬂo}"q {
ARG 7703 ok urato 2 slAlzke] B3t [oo) [hE A4
k=(lla-1b|/ 25 =05
if (direction(segment, endpoint) = HIORIZONTAL)

y HEZ kuhE 4
else

x AEE (it 4

2&:

max_cont_seg = -1

max_continuity = -

alpha = arctan((y]-y3)/(x1-x3))

for (angle=alpha-theta, angle < alpha+theta; angle=angle+inc)
{

compute_circular_probe_point(angle, r, SRC, DST);
SRCS DSTE v 499 7+ g4 poj dis}e] {
if (P = badkground) {
if (seg(P) = VALID)
continuity = compute_continuity(segment, seg(P))
it (continuity > meec_continuity) {
max_contiuity = continuity
} max_cont_seg = seg(P)

else stop loop

)

if (max_cont_seg >= Q) {
merge_segments(segment, max_cont_seg)
merged{ max_count_seg]/ = TRUE
retun TRUE

}

else retum FALSE

find_connected_segment() &5 AX 21
149} o] A9 AY AL 2Z FF Lo 2 %
2 470z sl gutgko g U A4x ggFo
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dst , = src,+ rx cos(<£) 21(3)

dst )= src,+ rxsin(«£)

21 ()7 o] gAY B A (dst,, dst ) )E T
g (src,, sve ) (dst,, dst )5 e HA 9

wAgAg Pt FUHe ARES ASHEA

(src,, src J2HE (dst,, dst )2 H¥E& F38)7t
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split_segments()
{
for each segment S {
for each pixel P on S

{
P9 o Qe HASE o485 P
HA9 71€71 A
S9 % BHE e A4z pArole] Azl At
)
if (59} ¥ 2L A= A4 S9) A Alejg)
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}

for each segment S
segment(start(S), end(S), error)

)

segment(start, end, error)
{
determine_circle(start,end, max_dev,errorl,split_pos);
if ( length(start,, end) <= 3 or max_dev < 3) {
error = errorl
return
}
elsef
segment(start,, split_pos, error2);
segment(split_pos, end, error3);
if (error? < error3)
max_errvor = errorZ,
else
max_error = error3,
if (max_error < errorl) {
error = max_error;
Y d AIUEE F9 AadER 28
}
elsef

error = errorl,
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