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(A Method of Polygonal Approximation of Digital Curves)
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Abstract

Polygonal approximation of digital curves is useful for the image analysis or data compression.

There are methods of polygonal approximation using cone intersection which have relatively
smaller number of break points and are executed in sequential process.

Here, a method of polygonal approximation is proposed, which is modified from Sklansky and
Gonzales’ method, and improves the speed by using integer operations.
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if last_R<=e then begin
if R>e then find TCONE snd BCONE
end
else
if RClast_R then begin
if dt>e then find TCONE:
if db>e then find BCONE:
end
elge
if dtD>e then begin
if db>e then find TCONE and BCONE
elge if dbdlast_db then find TCONE
end
else begin
if btde and dt>last_dt then find BCONE
end

a2 3. AskAA A =4
Fig. 3. Conditions for -updating cone.
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if D has two kinds of chain code then
if D<C and C= D+4 or Cjé;D—4 then d2< dl
' else d2>dl
else
if C=D or C=D—4 or C=D+4 then d2=dl
else if D<C and C<D+4 or C<D—4 then d2< dl
else d2>dl
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et:=et-gtl;
if et>0 then direction:=0
else begin
et:i=et+ct: direction:=1:
end
(a)
eb:=eb+gh:
if eb<(=0 then direction:=0
else begin
eb®=eb-cb: direction:=1:
end
(b}
a8 7. dAeE A A4 daeE
(a) Bl A j~| gt/ctki | A daeE
(b) tIA B AA j=[ gb/cb*i]| 4 dreF
Fig. 7. Digital line generation algorithm.
(a) digital line j= | gt/ct*i | generation
algorithm,
{b) digital line j=[ gb/cb%*i] generation
algorithm,
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for all poinis do begin
if R<=¢ then begin
caiculate R:
if R>e then find TCONE and BCONE
end
else begin
calealate R:
find di and db:
if bt<O or dt<0 then begin
Mark last poiat (lx,ly) as break point:
if R>=¢ then find TCONE and BCONE
end
else
if R<last_R then begin
if dt>e then find TCONE:
if db>e then find BCONE:
end
else
if di>e then begin
if db>e then find TCONE and BCONE
else if db>iast db thea find TCONE

o) oz}

A3 £X3 4

0]

end
else begin
if bt>e and dtdlast_dt then find BCONE
end
end;
last_R:=R:

x,1y):=(x,7)
end:
R: Azyoly dafna Ay
TCONE : 4#idd HxA4
BOONE : #t9BP WAL
find dt sad db : HHo 2 ¥ AAAL 4 & NEH IAUAY
di>last_di, dbdlast_db : 2.3 3} o] Wl

a3 8. oAy Fabst s
Fig, 8. Algorithm of polygonal approximation.
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Table 1. Results of experiment for fig. 9.
(no. of break points/execution time (sec))
4 | 8oz 2uiy Sklansky® | Williams#h
o 1 16(0.059) | 16(0.385) | 16(0. 286)
; 2 10(0.052) | 10(0.384) | 10(0.280)
A 3 9(0.049) | 9(0.390) | 9(0.260)
4 7(0.048) | 7(0.373) | 7(0.257)
5 1 181(0.483) | 179(3.46) | 180(2.31)
- 2 |102(0.395) | 100(3.46) | 101(2.25)
il 5 41(0.297) | 42(3.19) | 42(2.09)
i] 10 | 22(0.269) | 22(2.96) | 23(1.98)
- 22 | 1000.258) | 12(2.96) | 12(1.98)
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