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An Improved Sequential Polygonal Approximation Algorithm on Skeleton Curves
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Abstract
the extracted skeletons relatively complicated and the corresponding data excessive.

High sensitivity of most skeletonization algorithms to the variable edge features makes the structure of
To solve this problem, a novel
skeleton polygonal approximation algorithm is proposed. Several impactful improvements such as smoothness-preservation,
structure-preservation, and topo-preservation have been proposed to characterize the main structure of the original skeleton
as well as predigest other trivial structure for compression of redundant information. The new algorithm is thus superior

to the conventional one. Simulation tests have verified the effectiveness of the algorithm.
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RIS —AN AL
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Fig.2 Influence of the edge details
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Fig.3 Approximated skeletons with and without

structure-preservation
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(b) FaAE Mk
(b) Original skeleton

(c) ACFFLER
(TH = 5.0)
(c) Approximated skeleton
by proposed algorithm
(TH = 5.0)

(d) AR LS R
(TH = 15.0)
(d) Approximated skeleton
by proposed algorithm
(TH = 15.0)

Kl 4 ARSCENEEAN w22 BT IR A4 A
Fig.4 Approximated skeletons by proposed algorithm
with different thresholds
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Fig.5 Comparison of the approximated skeletons with

lower threshold
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Fig.6 Comparison of the approximated skeletons with
higher threshold
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R 2 J7 85 (Integral square error, ISE), HAH
IV E W

n
nDP

ISE=) e (28)

Horr, CR Nlsdn i il o ST L5 £
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R FRDRT E; 2 BB ORI, et S0AE DR R i s
G LI RN, AR ERAR T Rz, A ORes T
AL @RS EVE. AR, ST ik SR Ak
REFE IS FOM AL T 408347 2 1B V.

F 1 AFEMw 2R TS R E AT
Table 1  Comparison of approximating results with

different thresholds

J7i: TH CR ISE FOM
5 7.5 122.4900 0.0612

el 15 10.0 415.3227 0.0241
5 8.6 126.7418 0.0679

e 15 9.2 179.6612 0.0514

BE— D Hh, SCHR [15] $R 0 T — R S AR R,
T 5 S I A &5 R P ok i i R AT BV )
PERE. X mARFRIEE T A S H: Fidelity (i 2%
EZH) A Ef ficiency (JR4atLERZSEL).

E,
Fidelity = —2

appr

x 100 (30)

N,
Ef ficiency = N P % 100 (31)

appr

HA, Eoppr M Nopypr AR R AT IS 1) 2R 22
PR ISE B l)a th&k s dl A H nDP. E,,
AR R AUS ih e 0 R 8 BN, s SEESRAS 1
WRZENTT R, T Nope A RIRZEF-T7 R, L5
PARAT B AL L S H . I S S
A EAERAG AN — SRR

Merit = \/Fidelity x Ef ficiency (32)

AR 2 N T ah &S MR Preze and
Vidal et 220 B BR00 JEAT T h 4 Eoe thk
SENR LR VA EI SN S ub S UR(PS7 i S DN i 4
N 22 KA AT A 1Y R AT 2 1 RIS,

FEAH I B Pl B H B o0 1, Wik 2
K 3 P, LIRGATN G NAL AT et (1 7 S8 £k o
17 2 AL AL SEVEAE A A I SE T AR 1 1)
I, BRAT T 5 G e U Bl it Ze (R PSS R Xl
e 7L AT . e e e s UK PN =g vl

R 2 BSOS IR S
Table 2  Relative scores of the conventional algorithm

and the improved one

Jji%k  TH nDP ISE Fidelity Efficiency Merit
) 2.0 36 105.32 20.7 41.7 29.4
B 12.0 26 221.83 32.1 46.2 38.5
B 1.1 36 102.47 21.3 44.4 30.8
SR 15.0 26 179.66 39.7 61.3 49.3

#3 ML (P4 3.0, 512M)

Table 3  Comparison of computation times
(P4 3.0, 512 M)

Ji (nDP = 26) ST ok s Perez and Vidal

PEHIE (ms) 18.4 19.1 1071.2
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