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(A Study on the Fast Method for Polygonal Approximation
of Chain-Coded Plane Curves)
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Abstract

For shape description, a fast sequential method for polygonal approximation of chain-
coded plane curves which are object boundaries is proposed. The proposed method performs
polygonal approximation by use of the distance error from one point to a line, and its per-
formance is enhanced by the smoothed slopes of lines. Furthermore, accumulated distance
error and variable distance error threshold are proposed in order to consider and implement
the visual characteristics of the human being.

I. M = . .

e del olsliet olAol HutAIRZA el BA(shape
#A % e v) A (computer vision) 2] HFFezla T 4 description) & sl Sjv] £3 2 Helo] &g ol
] i ZbAE Bk 4 Ak e 5 A 32 (feature extraction),
*AEEE, B PR ERT o€} ¢} % (data compression), A -&FH 7 Fol =H%
(Agency for Defence Development) oot of B #sted He) BAb Hadt H(+E
LR, MR BB dyatg ol o] FEHE Alold AAMor A4S

(Dept. of Elec. Eng., Sogang Univ.) A7) & chzbd ZAb e wbdlo] grol Algslar gl
LA, A-TABE BTN uprog ofztdy AR WL localdt  wHH
(Dept. of Control and Instru. Eng., Seoul globalgh st o 2 FEEDE |ocalgl Wl FA
Natl Univ. ) o] A5 g ey ZAlsod FEN FE FAY 8
A UF 1987 24 1811 Al 24 (descriptive element) 7} 2|eff, 24, 0, =&
(% ¥ ol 71 Ha7]ed ERaha of Ful 2 slol olwl oA gk (threshold) o4 & olsl7t slv H&
T3 sladg.) Fedow Ashe Wyt H dag Ay FxA

(56)



19884 18 BTIBERBIE £ 2% % 18
olwl A H<l 4AE ol8 & linguisticyh ™ 5ol o

o] globaldt whH-& Hal FAS vl AHF AlAle]
v A7 22 model segment® ofw AAZL Wl
Akt © wizba] Al Y geldd BEAe
ZAAsE Aol Local 3t W& RE 34 Yy
FAlel o7 dkx Y FALEEs) wEr] o
off Magt 7oAzt Heofsly A7 AHelx 7b53)
A o] 9l Hldo)

1
s

=

-3 2 3} (suboptimal) F& A 5o

ol A7 shde] olow globaldl whd & tii-3 o]
St dithe] Aghdg ztech

2 E=folAe localdt W o84 sequentialdt 3
o] n& 4-3e] sbet ch2ty Z4hsE g A<k
shdch, A Eoll ofe] [ AollA Akwl chzby ZAL

5w e dodela Aol Aokn st 7lzel
34 otme|zal Walle] wpgel AlTE
o Vol A8 Felol e
28 Aash 1 4
AES Waich

ul L ehel o

chrt g

hated Awidict o] W2 o|X¥ F A
AR 1 ool Fo A7k FHAE
distance error)2} 7hH Azlext YAk (variable
distance error threshold) S ol-&& £¥d& 73}
of vhzby ZAbshE shi ubglol) o W2 HAl e
localdt Yzl AHwRuts Abgslo] 3t 59 #E L]

% 2} (accumulated

#HEld g BAe off & AA 3l sequential &
Wy o 24 suboptimaldt AaE FAab & S o]

7bg skl A4z A9} o] uL et o g
7ol A ghepet,

1. 4w
nH 2] chain code® o]Folal o] ¢l Abe] A
P={R (X, Y),i=1 -, nl & 284 qct 2813} o]

A BB Poag dd ek A4 4L y=1(x)

y N

(F2 x=g(y)), YAz RE o Adnx e Az&
d,x%3 d7t olF = 2455 4, 282 2 o|Fo »
B & AP(Xi, Yo) (k>i+1)oll4] o] A Antz 9
yE ydege A(| 71&71 <1) £& x& W
229 A (]| 71711 >1) & Ecztx o F31g o
st AAdY A3 Ece A1), (208 Fojaoh
xcosf+ysinf=d (1)
y= (Y= Y) / (X=X} * (x= Xio) + Y
(7187) % )
=X=Xin (718 7] =00)

(57)

57
Ex= 1 fX) =Y |, (171271 =1) (2)
Le(Y) =X |, (17171 >1)
[ Xe=Xia |, (P18 7]=00)
oAl A P (X Yo & Prn(Xiwy, Vo) & R stE A4
o WAL el =t ek P (X, Vi) (k>0
Y-8 AlAste] Aejext EcE Fébed Bt A%
GAZL olstol™ Poe o] HAo 2w oz It
ghato] | EgAle] HI E 7t QAIS 2ok & Fhol v

b of 74z kg 3 57}*]7]v1xi ool A
H]»_i‘s}-l;}- Ek7]' 0174]{} —5‘—‘:‘]' Pcuo]a}'—l— ol'\i

2 ukg Al A P (X, Yo & T*«;}Z&,gi AAsa B
¥H PR shlel A4 droz SAsg 4 9
A Heh A% Posh Pen® ddoHE A4 g
efate] vielx] AHgol diaiA o] Mol S upE
s seh,
y y
r y=1(x) x=g()
Pe (Xi, Yi) «— B (X, Y,)
S
d P d Py
[ Py 4 P
» X X
0 0
(a) (b)
33 1. A PeoliA A7) whs AR 2 3} E,
a 1 71¢711 =1 (b 1 71&711 > 1
Fig. 1. Distance error E from Py to a line

formed by P, and P,
(a) | slope | <1. (b) | slope | >1.
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Fig. 2. The slopes of a line formed by P; and
phl
(X : possible position of P,,,).
(a) slope=0. (b) slope=1.
(¢} slope=oo. {d) slope=—1.
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Fig. 3. An expamle of the effect of smoothed
slopes
(t =critical pts., distance error th. =1).
(a)} Lines formed by P, and Py,
(4different slopes : 2 critical pts.).
(b} Line formed by P; and Py,
(8 different slopes:0 critical pt. ).
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Fig. 4. 2 curves with identical angle 6 and line
segment bc.
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ki3 1.
Table 1,

Aotel walel 43y
The procedure of the proposed method.

Procedure Approximation;
Begin
is=1;
For the entire coordinates of the boundary Do Begin
k! =i+3;
If (Xi —X1.2) is not zero Then Begin
SLOPE : =ABS((Y,~Y,..)/(Xi—X 1.4));
If SLOPE< =1 Then Begin
Ee =ABS(H(X,)—Y.,);
AE,: —E,;VT. : =FT;
While AE, <= VTy Do Begin
k . =k+1;
E. =ABS (f(X,) —Y.);
AE, ! =AE,_,+Ey;
VT,: =FT %D,
End;
save the (k—1) th point in the stack;
(% This point is the critical point. %)
i P =k-1
End
Else Begin
E .l =ABS(g(Y,)—X\);
VI ¢ = FT %Dy
The same routine as above for
obtaining the critical points is used
End
End
Else Begin
E.:=ABS(X,—X,,,);
VT, : =FT % Dyy;
The same routine as above for
obtaining the critical points is used
End
End
End; (% Procedure Approximation %)
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Table2. Comparison of computational amounts
between the proposed and Wall's methods
(( ) : computational amounts in case of
critical points).
PRIRE R e e A
Achxl by 2 2(2) 2 (1) 2(1) (1)
Walle] ) 5 | 5 | 3 - - -
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between the proposed and Wall's simplified
version,
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Fig. 5. Results for a circle (i  critical point).
(a) Proposed method (fixed th. =1).
(b) Wall's method (area deviation th=1).
(c) Proposed method (fixed th. =2).
(d) Wall's method (area deviation th. =2),
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Table4. Comparison of the computation time

and the number of critical points between

the proposed and Wall's method

(time/number, time unit . msec).
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B 5. A<k®l w2 Wall®] simplified version
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Table5. Comparison of the computation time and
the number of critical points between
the proposed and Wall's simplified
version (time/number, time unit . msec).
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Fig. 6. Results for the Korean map
(t :critical point).
(a) Proposed method (fixed th. =1).
(b} Wall's method (area deviation th. =1),
(¢) Proposed method (fixed th. =2).
{d) Wall's method (area deviation th. =2).
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