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Extracting The Prostate Boundary Using Direction Features of Prostate
Boundary On Ultrasound Prostate Image

Jae Heung Park®, Yeong Geon Seo™

Abstract

Traditionally, in the hospital the doctors saw the TRUS images by their eyes and manually

segmented the boundary between the prostate and nonprostate. But the manually segmenting process

not only needed too much time but also had different boundaries according to the doctor. To cope

the problems, some automatic segmentations of the prostate have been studied to generate the

constant segmentation results and get the belief from patients. Besides, on detecting the boundary,

the ones in the middle of all images are easy to find the boundary but the base and apex of the

images are hard to do it since there are lots of uncertain boundary. Accurate detection of prostate

boundaries is a challenging and difficult task due to weak prostate boundaries, speckle noises and the

short range of gray levels. In this paper, we propose the method that extracts a prostate boundary

using features of its directions on prostate image. As a result of our experiments, it shows that the

boundary never falls short of the existing methods or human expert's segmentation. And also, its

searching speed is too fast because the method searches a smaller area that other methods.

» Keyword : Prostate, TRUS image, segmentation of prostate, Gabor texture
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Fig. 1. 3D prostate presentation and its software

a7 1% ags= %%Olﬂ} ]3 A< T
&< 38k 2D TRUS WFOﬂ R R M e
[6]= 924 54 F23 A9 SAg4
A& 535k 3D TRUS FAolA dgxe] # 51
[6]o14= AXE 9 walat W J4 F34E o] 8at
73741% FEAUt. g2A 545 F=37] fate] 7 2H
WAE AHgst, Sk A A vy 7t
& 47] flske] SVME ARgskSith [7]% SVM#} 3]
g2 54E& o83kl TRUS dHA 9
atoleh. A2 AAoA S ARG 5’46}01 ¥ IH,
top—hat Wgko] ARRH L, 3|d W E2A F5& 9] 7}

W ZE WaE AREsigich (812 W 4 Edd SIFT
d& AHgst] dEd £385
A

w2 ol g3to] Zzush A4

it
o,
e |o

©
Ir
N
NS
I
T
>.
2
[
o,
A=)
%
oftt
ox
Ho
i)
B b
2 o ofN
o

i Ho

o

il

s

o
do om o
Jéioﬁ
N

B
>
o,

e
iE’_‘S}‘}iE‘r, ofef v‘f—oﬂfﬂ—:

9l 44

(

ACK
rH
N
o,

o U o |o my ¢ % 2 4o it lo -
r_t_,
i

Mo rx &
on
R
T
e
i
_C>|L
3

r
oow 22w
Bopot 2 X g2 ¥e mu mv oo ndt fuor pf Mro o

o
HU
>
i
&=
>
_}L
o
[ﬂ:
24
E‘
N
32
)

<
©
o
it
&
=
=
_O‘L
)
ofy
Ehs
o

o
-
=)
i
rlr
poy
tlo
it
feisi)
o
fitl

[I. Related Works

. Segmentation of prostate from TRUS image
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Common prostate shape
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3. Necessity of using the features of boundary
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Fig. 6. Delineated prostate shapes for expert
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Fig. 10. High frequency edge during scanning. Red
pixels(star) mean the highest frequency and yellow
ones(plus) mean the second frequency from the center of
the model to the outbound

3. Fixing the boundary
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Fig. 11. Final result of finding the boundary after scanning
the edges following the proposed shape model edge
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Table 1. Algorithm for getting the boundary after

scanning the image following the model edge.
// Rgn : highest edges, rgn2 . second edges
function edg = FinalEdge(rgn, rgn2)
[L,obj] = bwiabel(rgn, 8).
e_info = {} ;
edg = zeros(size(rgn)) ;
for 1 =1 oby

rgn2 = rgn2 > 0,
cnt = 17

t=L==1; [vi x1] = find(®) ;

len = length(y1),

if len >= 3
edg =edg | t, A =[xl ones(en1)] ;
mc = AWyl ; res = A*mc - y1 ;

err = res'*res ;
e_info{cnt}={y1, x1, mc, err}’ cnt++,
[t_edg other] = LongestEdge(other) ;
end
end
end FinalEdge

V. Experiment and Evaluation

1. Experimental Method
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D = count(for all pixels Elx, y) and M(x.y),
labels(E(x,y) != P(x,y))) / count(prostate of E) (& 4)

Table 2. Performance comparisons of the existing
methods and the proposed method
thods proposed | [6] [7] [8] [9]
test ima method |method|method|method|method
pros1(512x512) 7.93 7.33 8.02 7.57 8.5
pros2(512x512 7.99 7.3 8.03 7.91 8.46

pros3(512x512 7.3 7.22 7.9 7.2 8.3

(
(
(
(
(
(
(
(

)

)
pros4(512x512) 8.3 7.78 8.3 8.2 9.01
pros1(256x256) 8.1 7.98 8.72 9.1 10.21
pros2(256x256) 8.06 8.21 8.7 9.03 | 10.22
pros3(256x256) 8.37 8.3 9.0 9.27 9.8
pros4(256x256) 8.63 8.76 9.37 9.54 11.0

IV. Conclusions
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