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Regularized Polygonal Approximation of Planar Contour Figures
Shin Aoki Koichiro Deguchi
Faculty of Engineering, -University of Tokyo

7-3~1 Hongo, Bunkyo-ku, Tokyo 113 Japan

Abstract This paper discribes a new method of polygonal approximation of planar contour figures
based on regularization theory. In order to obtain the global feature, we use a criterion
function whitch is a weighted summation of two terms. One term evaluates the fitness of the model
for a given contour. And another one does the simpleness of the model itself. In this method, we
can change the degree of fitness and simpleness of approximation by setting this weight. However,
only a few types of stable model are obtained with the variety of the weight. This means only a

few approximation models are suitable to represent the given figure, and this method gives such
suitable model, automatically. This will promise a powerful method for analysis and interpretation

of planar contour figures.
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Fig. 1 The measures constructing the criterion

function (1) of fitness of the polygonal model

to the given figure.
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Fig.2 An example of the polygonal approxima

~tion using the proposed criterionfunction. (a)
Original given contour figure. (b) Four types

of polygonal approximation with criterion func
-tions for each respective types. (c) The plot
-tings of criterion function J's listed in (b)
for the values of A. The bold line indicates

the minimum values of J for each A.

— 43—

COFHEOBRENLBEIR. RO K > 13 T M
2B/MEt B3l TH B,

J = (fitness of the model)

+ A (simpleness of the model) (2)

CHREFNVBEESMBICH T 2EI{LOELEFL &
DTH B [4]1[5],

COQROFMMEIHTIE. A OEHAE W& 52,
EFVOBMIICFEMOBANELN. & BT A
BB EFABEONDE T LI B, T 2 OEHN
EVWEEREFVOBSOBREORMES BB, N
LYEHEBEF AV BESN B,

COILERENCHBIREEMICE 5 TRT.
TROE, FHBEH(DOESOEK., L DEEE A
REELBONBAENUEAFOBRNEDL > L3
PERTHD, RRFE L TFRig. 2(a) e R 2 E X
o CNBABMNERBRESET, LrLEs0TR+
FES M- TH B, CORF iR LFig 2
BYERTA>OFNBELUE F VL EEL 2,

=1 BRRABE R —KT 58 b ERAE
UEFAVTH B, WICEB s —v 1 LEBTED
DEFHERV2EKDEBA» 5B BEMEF A8
—V2THb, s -vIRK&EBESFEoFEOEF
VT, N — VAR 2HOTERE 2KDBIMH 513
BOHEREFLVTE L, &9 — v icxtind 2 51E
M 22 h 2RO TR Lk,

LCCHFMERORMEEEL B, Fig 2(a) DEK
Bl 52— 22kl &y —v1~4D
SEFBER(DSBNERZEF VBB ONE S &
K8 %e COBEDE /s — iS5 MM I
BEFHERBETE T, ZA%Pig 2(0)IKRT,

CORDSFMBAM I 2B/MET 2 itk - T,
NEIRA—F A DEIC LI ->T s -1, 3. 4D
EREFLOVFOLBBONE I EBbh b, $£
[TRELBIFEUEFAL, 2~ 233 EDL >4
DEICH LT & FMEMEER/MET Z2HIB BV, o2
DAK 0 S 2025 FTOMB/ Y — 1 BESH,
20025 5 146 FTI>/C2 — v 3H146 Ll b TS
F—ralPFohs,

LRSI >DEERMBES DM B, 1 2id. 2
BRECRZ IV BML, EREOKBURGHEE
BALEPEFABBLNZE NI L THB, o0
LENSA—F A RMNREBRST ZBOR Yy — i
BT 2BEABRFTENTES,



5351 oM. H3WEO AL TREEVEME 3. ®ELicx2B/MLTVTY XA
FANEORBEENIETHD, VLA, B MEORMTHREEESERNCEL S, &
L BELEFAOBRIE. 2 OF(Lic > WREREN B EEEREEOAFIF -2 ELTHAGHED
ELDELLBEWI bl B, COHBWHDAT <. FEMBOB/MIEERERD 5 ERRETSH 2,
fﬁa%?wu\ﬁﬂﬁﬁmﬁévfmt%ﬁ%&% roT. EHSBEROEAORBAEREE L EH

RBLTWAEEALN S, REL. T0RRERHAEFERBRS/NS < B BEH
3opOEELMERFHEAKERMLTEET Y ~REWICBEH. KA LB/MEL TV T T Y XA
H3-Dy—YyEFREONBEVWIIETH S0 Kk-T, BRAEREUSATERD 50
cHREREORKGHE > E CRBT 5 L5 I CITHCDTATY AL EORKEROB®REE L
EFARTNBEEBYEET ZRTRBTVEV S5Fie 3o ARRTHVERMEOT VT Y XARKRD LS
1) kHTIEBNBBERCE - LBRTH 5. HeDTH5bo
g —

(b) (c)

oo

oo

oo

o oo o o 0D O O
.o o o o o o O
e o o b oa oo

oo

contour length

(d)

Fig.3 Results of proposed polygonal approximation method for a artificial simple contour figure
of(a). (b) Obtained polygon with 2 =2.5, and (c) with 2=3.0. (d) The vertex positions of the
approximating polygon in "scale space’ with contour length and A coordinates. (e) Profile of
criterion function J for positions of vertex 1 and 2 with A=2.5, shown with perspective view and

contour map. (f) Same as (e) but with A=3.0.
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Fig.4 Experimental results of proposed polygonal approximation method for a silhouette contour of
a key of (a). (b) Initial vertex settings for iterative minimization of the criterion. (c) Obtained
vertices of polygon with A =0.05 and (d) with A=0.09. (e) The vertex positions in "scale space’.
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Fig. 5 Another example for a tool. The experimental results are shown with the same fashion as
previous figures.
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Fig. 6 Experimental results of conventional methods as comparisons.
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(a) Original figure.

(b) Vertices of approximating polygon obtained by Rosenfeld-Weszka's method with s=6, and

thier positions with "scale space’ -like representation.
with s=3, m=2 shown with the same fashion of (b).
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(c) result of Freeman-Davis's method
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Fig.7 (a) Results of proposed method for a
contour of Pig.6a, and (b) “scale space’
diagram of thevertex positions.
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Fig. 8 (a) Experimental results with Rosenfeld's method for Fig.5(a), shown with the same
fashion of Fig.6, and (b) with Freeman's method.



