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Abstract Inthefield of medical image processing , image-segmentation is bearing the big role. In this paper,
our target is color image of frozen dead body. We employ the hierarchica watershed-algorithm and color
morphology for the image segmentation. And then we also compare the results of each color morphology’s
approach, such as component-wise approach, HSL approach, and Vector approach.
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2. closing:

C.(AB) =E, (D, (A B),B) (5)
Minkowski Minkowski
( ) dilation, erosion
(morphological- gradient)
Minkowski Minkowski
A B
MG = (D.(A,B)- E.(A,B) (6)
, . A®B=|J(A+p)
Minkowski  : peB gray-scale
{X|x=a+ B,ac A SecB} (1)
AGB = J(A+ /)
Minkowski : pOa
{x|x-B,p B}
Component- wise approach CA
2 CA RGB (Red,
Green, Blue) RGB
grayscale
(1) RGB
4 dilation,
erosion, opening, closing HSL approach (HA)  HSL
H Hue( ) S  Saturation( ) L
Lightness( )
(gray- scale) Hue
gray-scale Unit Circle [1]
gray-scale
L*a*b* approach(LA) L*a*b*
grayscale L*a*b*
4
dilation: Vector approach(VA)

- —j.n- - (2
Do (A.B) = max{alm-— j,n—k] -+ j. K]} RGB

erosion:

E(AB)=minta[m+j,n+k-bjk) O

opening: 3.
O:(AB) = D (E(AB). B) )
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watershed-
algorithm[3][4][5]

immersion algorithm
[4] watershed- algorithm

[3]
watershed- algorithm ( hierarchical
watershed al gorithm)

watershed-algorithm

watershed-al gorithm

geodesic erosion[6] reconstruction

geodesic erosion

GE =[EA(M)

nz1

(7)
EA(M) =EA(EX'(M)) EL=Es(M,B)UA
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watershed-al gorithm gray- scale

frozen

grayscale
watershed- algorithm
[2]

(level)

component- wise approach
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watershed- algorithm

(@) component-wise gradient
(b) L gradient
(c) HSL gradient
(d) HSL-based gradient
(e) L*a*b* gradient
(f) Vector gradient
(@)

component- wise gradient

RGB (5)
(b) L( ) (5)
(0 HSL
(d)
HSL [7]

L-S-H (e)
LA L*a* b*

(2] (f)
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gray-scale
(9)
grayscale
( (8) L (xy) ° X X
0 if 1(xYy)<threshold
1(x,y) =
1(XY) else
(8)
watershed- level level
algorithm level
level
10 o level o
gray-scale level level
level
I =(RR+G?+B?)/3 (9)

watershed-al gorithm

(c) level 2 (2560)

(d) level 8 (640)

[ ] Jevel

[1] 5.

(a)Component-wise gradient
(c) HSL gradient

(b) L
gradient (d) HSL-based gradient (e) Lab gradient
(9) gray-scale

f

gradient (c) HSL gradient
(©)
#3
1
x grayscale
levell
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#1 #2 #3 #4 #5
(a) °© (5) (4)| o (5) (4) (7)
(b) °(5)| x °(5)| x (3)
(c) °© (5) (4)| o (4 (4) (2)
(d) X x o (7)| x x
o
(e) (2)| x 4 X (5)
(f) °(5)| x °© (5) (5) (4)
(9) o (1) X X X X
[ ]
#1 #5
ID
gray-scale
#3
(@
(@
(g) gray-scale
6.
frozen
watershed-al gorithm 6

(a).(c)

gray-scale
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(d) HSL-based gradient
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(c)HSL gradient (9) grayscale

0 4500


研究会temp
テキストボックス
－450－


17650031,(A)(2)16200005 |

[1] Allan G Hanbury and Jean Serra
“Morphological Operation on the Unit Circle”
IEEE Transactions on Image Processing, VOL 10,
NO.12, December 2001

[2] Allan G Hanbufy and Jean Serra
“Mathematical Morphology in the L*a*b* Colour
Space” Technical Report N-36/01/MM, Centre de
Morphologie Mathématique, Ecole des Minesde
Paris, 2001

[3] Jesus Angulo and Jean Serra “COLOR
SEGMENTATION BY ORDERED MERGINGS ”
ICIPVOL.2 page I1-125 September 2003

[4] Jos B.T.M. Roerdink and Arnold Meijster

“The Watershed Transform: Definitions,
Algorithms and Parallelization trategies”
Fundamenta Informaticae VOL. 41 2001

[5] Joshua E. Cates, Ross T. Whitaker, Greg M.
Jones ”Case Study An Evaluation of User-Assisted
Hierarchical Watershed Segmentation” M edical
Image Analysis, 2004

[6] Kevin Robinson and Paul F. Whelen “Efficient
Morphol ogical Reconstruction : A Downhill Filter”
Pattern Recognition Letters VOL.25 NO.15
January 2004

[7] Mei YU, Rangding Wang, Gangyi JIANG, Xiao
LIU and Tae-Young CHOI “NEW
MORPHOLOGICAL OPERATORS FOR COLOR
IMAGE PROCESSING” |EEE 2004

04510


研究会temp
テキストボックス
－451－




