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The Amur starfishes recognition using the adaptive filter
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ABSTRACT

The Amur Starfishes, known as give huge damages to shellfish farms, are being removed by only divers and fish net in the wide areas.
Therefore, increasing recognition rates of starfishes are desperately required to remove high amounts of Amur Starfishes effectively.
Meanwhile, current technology of obtaining the images of starfish distribution has limitation of obtaining color images due to using visible
light in the darkness seabed area. In this research, we have used infrared ray, which is very penetrated, and strong against noise that comes
from floating objects under the water, in order to solve current problems. As a result, we have acquired better images to analyze recognition

rates of starfishes, and also able to received much satisfied recognition rate results for 88.7% of Amur Starfishes by adopting the most suitable
adaptive filter method.
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Fig. 2 Flowchart of starfish detection
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Fig. 16 Image of edge detection
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Fig. 17 Image of feature detection

bl 499

[e)
il

Al

Z
TE

.3

L
L

E54 320 Al fA G oA

7}

3

S
™

pm
=

[e]
.

Ny
N

1457

CRUERE

joze]

94/(

!
ofp

0

TR

33

TR

il

] ]

ste) Ael 7} 74 Ahke

Al A
A=Ea=

it 5

Al
i=4

B

o

%

7}

931



AL -

7] G7de ol Aol A Al

1=}

=

15070 ¢}

[

=

L

L

A 15070 = 3571 2

<

2 A174 A4
input image

=]
U

Table. 5 The convex and concave point of

o | T | S| &8
2 | ° 8| 8| K
Elao_|z2|e|=
s |27 | 8| 2|2
g

A5 | Ga| V|| S

[\l = 7

T8 FE| | R

ol = KRy

-, & i

<0 = s s | o )

T oy S = N

o. m KRR WM

(<o}

W AN BRI S
Q@ (@)
N EEE v
SIS =

5 (e}
2 mE oA Y @
© it 5 w
= fuidll T N ]

EE RS on Flo T
B i
Mm Fh Fh Fh Fh
& I A Vv I
o o <o Sy

1o %0 o - < g} < %o} o

B B0

ST " ~

l:ﬂ_ﬂ o of gr A wn %) < w
Lo}

LA

Mo o | of B A1

ik

A | e A=

4 of o A
G
nLAd
‘m-o

ol A Apeto] A Al 47

} 237091 85.2% <]

215070 F 2702 BaEd e

}

ol

s}

il

!

28 34t

=

s

ol o

°]&

=
=

% 2ol

3}
=

)

ez ]
o}

3 of el

of ob 2274}

o <]

¢

S EERRERE!

L} of

T

Pl =]
T

™

-
A WA s ofof 3 AL Brbat

=9 D/B

<]

2

a7 9

HH &7k <

oA A

[}

TA

PRI S

Oti
Bt 2
5 of o

B

ol

SEREEEEEEELE
[e)

A sk
Sme AFAA e Aga v

o]

EEgs 59

932



=Mt ¢

}

ke
s

_(H

< A B

=

=

¢

2rhate] 74
o) B Wt o)}

L

AT

0]

off o] Aol A

=]

L

ojtt. w

o}R2 B7IAE] <l

L

L

Y
S
S
of
Y
il
™ )
= ey
w oo
™ ~
03 T
T
= N
"R
ERT
™ )
0 £l
N
Ty
o )
Hir =
= =
3 vy
o s
= B
it =
o
LIS

-

0l
oK

KO

on

amurensis)

(Asterias

seastare
survivorship of juvenile commercial bivalves (Fulvia

[ 1] Ross, D. J., Johnson, C. R., Hewitt, C. L., “Impact of
introduced

Azt el At

i

o]
el

L

L

2]

L

L

3

=
=1

3)

o
o

"

tenuicostata)”. Mar. Ecol. Prog. Ser., Vol. 241, pp.
“Variability in the impack of an introduced predator
(Asterias amurensis: Asteroidea) onsoft-sediment

99-112. 2002.
[2] Ross, D. J., Johnson, C. R., Hewitt, C. L.,

pp. 1-22. 2002.

ol A A<t

o]

219 g 0.2 AL§

[e]
H

s

bol #7bke] €14 S 9

[

2 BF

o

b,

3]

3] 2000.
[4] X. P. V. Maldague, “Infrared methodology and

2|

®

13

technology”, Gordon and Breach Science Publishers,

Amsterdam, 1994.

A

EEEER N EE RS

e

e

il

)

ke
hal

2 22" by Visual C++”,

i

T, “ @A Bl

Hln| T o], 2007.
[6] Gonzalo R. ARCE., and Michel P. McLoughlin.,

i

A
<l

<]

5

B AEL

S

ZE A

3

“Theoretical analysis of the max/median filter”,

15070 <3

o Mo
w o))
) =<0
T '
X!
T
e 3
Ay T
N gy
o B
A ™
RO o
il ain
W
o 70
= oo
o "
oy

IEEE Transaction of acoustic, speech, and signal

processing, Vol. 35, No. 1, 1987.
[ 7] Hakan Guray Senel., Richard Peters, II., and Benoit

35702
7} 3070

=
5

A

Ak

3

1507)

54 e ] 9

1o

3

IEEE

Transaction on image processing, Vol. 11, No. 2, pp.

89-104, 2002.

933

B o
=

o) &4 v

]

median filters”,
=

Visual C++

O«
il

“Topological
€]

],_JZ_

J2)”, Ao el ] o], 2003.

A&

i3

Dawant.,
A

i A e Al o] 2

I3

A,



A AATH

A AT A4z

.\.m; ™
>4 < £ m
< x <
= T I < TR :
c —_— Mol [e) ] i OT ;
[°) fi) — . Q Mo il 5
=) W < T 2 JI ‘mW AT
£ = 5 . T Tor m = 5
£ < A, " g R
Ko rrwr X S u o S .
; H_ « _!L : % = o ol = .‘.E
~d @.LL% N = ﬂu}%mﬂﬂ 2 o K
o R e 7 3 £ ¥ : FL
T Ho T A = M oA~ I g = E ,
A= fo o Eraln ) g ; - -
< o R T o 5 ni: :
= H o B 2 X 3 o
zois < 0 oA =
: = = 5 o B )
To o T L = r
. = N
JI

934




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


