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Abstract

This paper has been studied an algorithm for
segmenting gaseous object images. A new
methodology for segmenting gaseous object
images is introduced. Proposed method consists
offuzzy-based boundary detector applicable to
gaseous as well as rigid objects and concave

region filling to recover object regions.

=

Loy

L A

o
yon

717‘41%?1]91 TFEE F7L9e A, e =

A ZRE #83 243 2L ny o
8okl H8rbsdith 71A A 7
d2E dA7lelth(d, &Y FHoER
71 ). AEAA e BP¥3d
715'—‘3%‘0] Ae EAY T
, Z1Ae g e

=3}

144

AYsha A% 2 B
Aol AANE we} charal
A3l AL e

Q

73 -

EA o AAe FERoE o WAXE S}
A A$s Uth) aHEE dutdor gyguks
7bA 3z A& F&38E Sobel, Pewitts, Canny
2& A vdEE 71Ae FARE FE3E
qgsicta & 71 itk

S 3 wete gAY B A7 A
AAHN, = oA wete] BT A
#A AFHJAY, 2EEHARN B Fg 2
oAetes AL #FAE F Ut

ol2 YA oA HUYNH AAY JAALE A
43l % 7¥te] X YHE(FED)E Al43
t}, FEDE= GA(Genetic Algorithm)© 2 & A 3}
A7le, AZ=ERA & qAREL Ay dag
AHEEt SAAA, AAREE Y ¥E
AgdE dnElES Z1ARRE oty J1ES

-
FZzdx 0% 583

ste EA9 BAGY

fo 4o X

=9

o 2

D}.

Wyl



AABAL AAW FEe WA YuHoR A
$9E AAY 2% YRYZoRE YT 33
A4E AE

& 3A Rt glch ol B =&
A NEG 7Y o7 FES
edge detector(FED) ¥ 1el&3 &3 o 331e
AA-E 43838l Edge-Linking &3]

gt

Comparison of boundary edge decision rules:
FED= 4urAQl dA thEE AMS EE 734
Adidt @2 A Ag Az, AR} g F
Zzre] A g Aol digt A%d € B ;< A
g s, AdAPAdEE FHIY A1A

= I HEE AR oA HAL 0 I9FA
7hA 5 glew, g 7 Hgg st HR
2 #FE 2S Be d4d4E AN
g% 71&d 48Ut ot
T

Edge Intensity T

z
a
£
1]
o
3

Non-Boundary

,_
-

Edge Conn

L Edge Connectivity H L

(a)Conventional edge detection (b)Proposed edge detection

24 1
decision rules

Comparison of boundary edge

S dAY HAdAH oA AAAE
Fuzzy-based edge detector (FED)E A|¢t&ic),
FEDel A, Fuzzy =tviEl& Genetic Algorithm
(GAE FAztedt ZAAHEY gadge &3
% Edge-linking ¢1nd#&g& AMg3sld, 4438

F EAYYE #29E HAL SR @t

Fuzzy- base edge detector: A|¢+E FED o
5o HFL 2y gk

Step 11 71€9 X F&7]( o, Sobel )& A&
gt @2 QA XE AL BE AAFE(ANA
s F2.

Step 2: X9 B} ABHEE AL

Step 31 FEDE Al &3t ZAAHA 47,

step 391A. FED= 8 ¥WF2E dxdgs
AZANE 29 ¥aye ZFAYW dAzN ddge
AZ7t vk, FEDOlA dwrA o2  triangular
shapest 948 ¥4 AgHz
function® 8 &2 4 A7),
old Al, A% ¢ B* & Ztzt 9, AAANR
Az A fuzzy JEoldtn izl BY &
d ol disld, “strong”, "medium”
"weak"® 37}A A2 HEI}A AdAQ BY
B2 "long”, "medium’ ¢ "short’ VAL
Apg-ghoh, mekA] 97tkx] Aol gk dh
K™ fuzzy & g wach:

singleton

LA

ol

constructed.

k"™ Rule: if intensity is A'x and connectivity is
Azk, then edge confidence is B , (k=1,29)

AqA Y FAAHE 71 dA, den e
defuzzification 42 Ab&:
! 2
PIVEE | IPES)
fm, 2) = A== o
k2<HuAf<x,)>
=1 =

A7IM x; & xz & oA B AAZ, Y =
o= el FzhgtolTh(B).

- 74 -



LEER

Fuzzy membership functionsell w3l ze2lujg
2 GA g5& B3t HFsadd. GA g5
AL-8-3F "}"élﬂ«] FAe E2Ho2RE 22
A7l =3 T 256x256 o w7t gtk
o592 o7 BA A% 317374] A 2
2H 2 7 Hage sfdEE

gt 8

=
=

KR
=

1

Fi

+35)
<

_-,}- =
SF
R

L

At
=N

B2
’L‘_‘Tl'

=]

GA g5e tdg o424 £38 ")
Step 1: EE #vlg 2§ 273 (A 9
% A44)

Step 2: GA chromosomes &% &0l E
&,

Fitness #47 Hdigs
GA
mutation)o] €3 membership function

N'-’] J‘]"—J/}UIE']E —X—E‘

&

x

77)

A A.

Crossover,

Step 3
< At RH(reproduction,

Fitness =

A7)\ H Nex= ZAADAY 4 Ny HAA
Ao} F%, Ffe A7 g4 sin g
1, FNe " 6744 949 s 38 A3}

Step 4: Fitness7} A3 ¢ ztdl =28 7=
H3& B

T

(MY

2 A%AE
probability,

crossover probability, mutation
maximum number of generation,
population &7]= Z+Z+ 07, 0.1, 50, 5022 &%
=

"AA 2AAE e AA A2 E737] Y
Re = (Ce/Ng) X 10022 543 Astd A4A
zo FEHHZ A XE AAY & A
A7 Cee 224 ZAE ZAARASY
. GA ZFolA, AAIA #@Ee HFHY 9
Eeoll A33A =249 = Qth

(=]

=
=

- 75 -

(c) Canny with high threshold

(d) Propose FED

2 ¥ 2 Comparisons of the boundary detection
performances of the Canny edge detector and
the proposed FED.
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(a) Edge detected Image (b) Edgelinked Image
Fig. 3 Edge-link Method

Segmenting objects from detected edges :
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Simulation Results

Fig. 4 Concave Region-Filling Method

References

[11 L. X. Wang, Acoursein fuzzy systems and
control, Prentice-Hall, Inc. MA, 1997

[21 D. E. Goldberg, Genetic algorithm in
search, optimization and machine learning,
Addison-Wesley, MA, 1989

- 76 -



