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Extraction of Lumbar Multifidus Muscle using Ultrasound
Imaging
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Abstract

In this paper, we propose a new method for extracting muscles from lumbar images. The proposed method sets
areas without distortions with field expert’s assistance as areas of measuring interest and removing noises from initial
ultrasonic videos. Then, the method emphasizes the brightness contrast with Ends-in search stretching algorithm and
separate  thoracic vertebra from subcutaneous fat area using morphological characteristics. 4-directions contour
tracing algorithm is applied to extract the bottom of subcutaneous fat area. Extracting thoracic vertebra area requires
noise removal and morphological characteristics as well among candidate areas obtained by controlling min-max
brightness. The thickness of muscles is then defined as the length between subcutaneous fat area and extracted
thoracic vertebra. The experiment which consists of 368 image analysis verifies that the proposed method is more
effective in measuring the thickness of muscles than before.

» Keyword : Lumbar images, 4-directions contour tracing algorithm, Vertebra area, Subcutaneous fat area

o MAKAL, WAK A} - 22

« =091 2011, 01. 05, AlAKY : 2011, 01. 17, AIRHEIE L : 2011, 01. 20.

s At stw 7 e 38t (Dept. of Computer Science, Silla University)

e (FIEBAZTEW T 93834 (Bio-medical Engineering Institute, TOTAL SOFT BANK LTD.)



56 R FE MRS G oGE2011. 2)

7P WS sk 2244 244 9] shd
on A}ilaziur 7H°J 1711 2t gt 751%131 &4
ol A 2
oA gl olﬁlﬂi Mzui 21%4 et gATelA
37 Rusm eH1,23] o3t X/ E:LE.!‘
B7RIAY 881 Hete] B 85 th‘&

ojAo} 3tk AHY 2859 7ol S
733 Fol ) £s1d &= X737} HA|
ojtt. whA el AT Mol A 257} %%6}1
= AR 715 tisted *fcla g A3, A8t o
A= ARE AF] A8 T8 Sk Ao] Wt T2
stk 53] o 2859 24 4 ?ﬂ%ﬂ gt S4& g
EZJ.Z*O]E% g2 715 83 2HE AgAde] 4l
= 2Rl 83 J3S she THoE ET)
7&5541 AoH, 2580 YoiA thEe] B3} HEln
gt oz A I8 Aolyh HaEa 56

(¢}
B0 $elo] IAF A ool 1—‘0:% g
=
o

852

= ¢
£

0 Mg Wt i e L

e
U

=2
ﬁ_%:
i %

(o3
to ©
2
03'30_1&
T%
N
5 &
o
o
Em
ﬂm
tlo 1x
;j%
o, o '
0 R N
o o
—Qm
o 1%

F AE 253 Gl 014%171 *l&okﬁioﬂﬂ AJOﬂ—t— o=
oA A 259 YFogA I Aol §43] B}
A= AT 7).

253 ke Al £S5 F RlE B 999 &
olgste] QAle] it 9 7] FEE FAlst] A
Hog Hdo] s, HAF Al &7t Ak, 1Al
a7k 7] wiell 9% AAF T 7P 7120t o w9

2] Bo] HHd X T2E Hu s BAska, A
Al FHolE T2ES & F Yo, T 7 45 A
FAA Aol fref @ Aol ok

oleigt Ao E <l tiEe o= Ropellx 2o A
U A a3l oig LS ffste] S8tk e 259 9

12

i
M‘a

Ahe 2ave HRole] Bl 2] SAH 7%} HEA 1
2} ol el A3t 2] GeAe, Setoz ]

UH—Er I %Xé H JJrOI 7H‘?J% o] .JJP} YIS,

= 01 3
Qu217e 4830 Ao} ] sha HE) S ool f
o BEo AAME FEele] 28 AT RO 2

grlai) £28 499 S0 o] 4o

[e]
[
A7 WSl anel 25 FEY & ghe A9l

.
R
e
p

Mo
=2
R
rir
s
v
o
i
2
o)
“ o
f
e
ol
ol

T2 1. 2F £ST 9 7

Fig. 1. The Structure of Utrasonic Lumber Imege
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Fig. 2. Binarized Ultrasonic Lumbar Image
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Fig. 3. Boundaries of Fascia by Previous Method
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Fig. 4. The Process of Arc in Subcutaneous Fat Area
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(a) Bxtracting Subcutaneous Fat Area by Previous Method
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Fig. 5. Comparing Methods in E><trwrg Subautaneous Fat Area
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Fig. 6. Result of Extracting Bottom Boundary of
Subcutaneous Fat Area by Proposed Method
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Fig. 9. Extracting Result of Thoracic Vertebra
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Fig. 10. Comparing Result between Two Methods
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