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Why is bone segmentation a difficult’
task?

* Noise
* Partial volume effects
* Density variations
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Segmentation methods evaluated in”
this project

» Hysteresis thresholding

* Multi-seeded fuzzy connectedness

* Soft thresholding
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Test image

Hysteresis thresholding
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Multi-seeded fuzzy connectedness
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Soft thresholding

High-Precision Boundary Length Estimation by
Utilizing Gray-Level Information

N. Sladoje, J. Lindblad

IEEE Transactions on Pattern Analysis and Machine
Intelligence, Vol. 31, No. 2, 2009
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Soft thresholding

Algorithm 1 Pixel coverage segmentation
1b=0; f=0
2: for each gray-level b’ do
5 F={p| () >V}

4:  if F' # () then

5: 1! = minyepr[€61](p)

6: if f/—V > f—0bthen

7 f=fb=V

8: end if

9: end if

10: end for

1m:n=f—->
0, [0el](p) < b,

12: J(p) = { L [edI](p) = f,
Ip)=b

otherwise.

S

Centre for Image Analysis
Swedish University of Agricultural Sciences johan.nysjo@cb.uu.se -
unverser - S LU

Uppsala University

10

Soft thresholding
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Soft thresholding

Algorithm 1 Pixel coverage segmentation
:b=0; f=0
: for each gray-level b’ do
F'={p| [eI(p) > V'}
if F' #( then
1! = minyepr[€61](p)
if f/—V > f—0then
f=ro=V
end if
end if
10: end for
1m:n=f—->

0,
cJp)=4 L
Ip)=b

n

AN

©

[pel](p) < b,
[edI](p) > f,
otherwise.
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Soft thresholding

Algorithm 1 Pixel coverage segmentation
1: b=0; f =0
2: for each gray-level b’ do
3 F'={p|[el(p) >V}
4:  if F' # () then

5: 1" = minyep[€d1](p)

6

7

8

if f/—V > f—0then
f=fo=V
end if
9: end if
10: end for
1:n=f—->
0, [0el](p) < b,
{ I
Ip)=b

12: J(p) =
otherwise.
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Soft thresholding

Algorithm 1 Pixel coverage segmentation

Soft thresholding

Algorithm 1 Pixel coverage segmentation
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1Lb=0; f=0 Lb=0; f=0
2: for each gray-level v’ do 2: for each gray-level V' do
5 F={p| () > ¥} 5 F'={p|[d(p) >V}
4:  if F' #0 then 4:  if F' #0 then
5: 1! = minyepr[€61](p) b-01-0 5: 1" = minyep[€d1](p) R
6: if f/—V > f—0bthen b=1.1=10 6: if f/—V > f—0then b-30,1-49
7 f=rb=v bo5ii22 7 f=rio=v A
8 endif b= o235 8 end if 6267110
9. end if R 9. end if b=99.1=126
10: end for 10: end for
1m:n=f—-> 1:n=f—->
0, [0el](p) < b, 0, [0el](p) < b,
12: J(p) =4 1, [ed1](p) > f, 12: J(p) =4 L, [e61](p) > f,
W, otherwise. W, otherwise.
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Concluding remarks

e A more local coverage segmentation approach is
required to segment the bones
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