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Abstract

In this paper, the method of image segmentation based on a pyramid of reduced resolution
versions of the input image is presented.

In a pyramid structure, two regions (a given pixel and its mother pixels) are compared by the
proposed inverse-mother-son variance ratio(IMSVR) method for the detection of an optimal object
pixel and are determined whether they are similar enough to be viewed as one region or disparate
to be viewed as distinct regions. By the proposed method, an optimal object pixel has been detected
at some level, it is necessary to retrieve its boundary precisely. Moving down the pyramid to levels
of higher resolution is required. In this paper, the top-down pyramid traversing algorithm for an
image segmentation using a pyramid structure is presented.

Using the computer simulation, the results by the proposed statistical method and object
traversing method are investigated for the binary image and the real image. At the results of
computer simulation, the proposed method of image segmentation based on a pyramid
structure seem to have useful properties and deserve consideration as a possible alternative to
existing methods of image segmentation.

The computation for the proposed method is required 0 (log n), for an n x n input image.
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DETECTION ALGORITHM
for each pixel (x,y,k) of the pyramid from the bottom up:
[ 1] pixel(x, v, k). det_stat=655356. 0
begin
if (2>0)
begin
if (detection_method=1)
begin
for (all fathers (i, j)of pixel (x, y,k})
if (pixel (x, y, k). det_stat>
statl (pixel (x, y, k), father (i,j)) )
pixel (x, y, k). det_stat=
stat]l (pixel (x, y, k), father (i, j})

end
if (detection_method=2)
begin
for (all fathers(i,j) of pixel(x,y,k})
if (pixel (x, y, k). det_stat>
stat2 (pixel (x, y, k), father (i, })))
pixel (x, v, k). det_stat=
state? (pixel (x, y, k), father (i, j))

end
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Detection algorithm of an optimal
object piexl by the proposed
statistical method.

Algorithm 1
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C
I

Set memory allocation and
variable initialization

I
Read input image
]

Make the pyramid layer by
initialization algorithm

1

Detect an object pixel by the
proposed detection algorithms

1

Segment the image by the
proposed local method

1

Segment the image by the
proposed global method

I

Segment the image by the proposed
iterated global method

I
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IMAGE SEGMENTATION METHOD

[ 1] Initialize the pyramid by block averaging at every level.
[ 2] Pick a pixel{xs, vo, ko) to delinate by the top-down method.
[3] Set backarea=backvalue=0

At every pixel (x,y, k) of the pyramid from the top level:

begin

1f (pixel (x, v, k) = pixel (xq, yo, Ko} |
(4]
£5]

then label pixel(x, v,k} as an object pixel
and set objoctvaliue=graylevel (pixel (xo, o, ke) ).

If ipixel(x, v, <) =brother (pixel (xo, ¥o, ko}))

[ 6] then label pixel(x, y,k} as a background pixet
[7] and set backvalue= {(backvalue ¥ backarea)+ (area (pixel
(x,v.k)) * graylevel {pixel (x, y, k) }})
/ backarcat-area (pixel (x,y,k}) ).
18] and set backarea=backarea tarea (pixel (x, v, k}}.
If (has father (pixel(x, y, k}, object)or
has father (pixel x, v, k), background) )
then if (closest father (pixel (x, y, k) ) = object)
(9] then label pixel (x, y,k) as an object pixel.
[10] eise label pixel(x, v, k) as a background pixel.
{1 and set pixel (x, v, k). graylevel =
graylevel (closest_father (pixel {x, y, k) ) ).
end
gDEE 2. BERHE Y F-oh Lk
Algorithm 2 . Top-down method for image
segmentation,
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Fig. 4. The results of each step of the proposed method.
(a) input image, (b)—(h) initialized pyramid,
(i)=(o) the result by inverse mother son variance ratio,

(p)—(v) the segmentation result by the top-down method.
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(a) input image, (b) = (h) initialized pyramid,
(i)—{o) the result by inverse mother son variance ratio,
{(p)=(v) the segmentation result by the top-down method.

(573)



76 1991 7H & FTAERGE ¥ 28 & B 8 7 8%

(t

Ozl 6. MEH HikE RN FEHSES W gEY
(@ AJIWeg (b —(h) BEl s)elsl
(i)—{o) bt foricttel 218k Al
(p)—(v) 5 - ehg Jiikoll & WG EL g
Fig 6. The results of cach step of the proposed method.
(a) input image, (b)—(h) initialized pyramid,
(i)— (o) the result by inverse mother son variance ratio.

(p)—(v) the segmentation result by the top~-down method.
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