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Study on enhancing the ultrasonic image for bone densitometry

.
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ABSTRACT

It is very important to obtain a high quality of bone image for an accurate ultrasonic measurement of bone mineral
density. In this study, we suggested a technique to acquire an optimal image by adapting an acoustic lens and a properly
selected ultrasonic probe. Also, we have applied an image processing algorithm with which automatically makes a
decision of brightness .and contrast of image by generating threshold level, a composition of ultrasonic data, an
elimination of noise using modified median filter, and a feal time interpolation. We could confirm much improved
resolution of bone image with acoustic lens attached to the ultrasonic probe and with the image processing algorithm
suggested in this study. Therefore, it became possible to precisely diagnose the osteoprosis using ultrasonic imaging

technique.

Key Words : Ultrasound image(2-&3} %34}), Bone Mineral Density(Z 4 &), Ultrasound Probe(Z &3 &2},
Broadband Ultasound Attenuation(BUA: 3 ¥ 2 & 3-7 4])
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Fig.4 Window of modified median filter
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Find Minmum/Maximum values
n=0
MaxLoopCount = 100

Search minimum(min) and maximum(max) value of image

}

Thresh[n] = min + n*(max-min)/MaxLoopCount }‘7

:

Group1 : points under Thresh

Group?2 : points over Thresh

Mean1 : mean of Groupi

Mean2 : mean of Group2

Count1 : the number of Group1 members
Count2 : the number of Group2 members

Vari  : summation of Groupt1 members square
Var2  : summation of Groupt2 members square

}

Var! = Var1/Count1 - Mean12
Var2 = Var2/Count2 — Mean2?

:

Score[n] = (Count1#Var! + Count2sVar2) / (Count!+Count2)
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Optimal theshold value is Thresh[?]

Fig.5 Flowchart of the optimal threshold value
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(a) Interpolation of scaled image

Compeosite paramter

Vp = 0.8(128-GI) + 1.3BUA + 8.0 : (5)
Normalizing ,
P
V= Vg _ Vs (6) Processing sequence : p0-pl-p2-p3
V.-V, _
. " . pl = (x,y)X Scale

Vp : Value of given paramter p2 = (x+1,)X Scale

p3 = (x+2,y)X Scale

Ve : Maximum of parameter range

Vs : Minimum of parameter range

Gl
V<03 : R=0, G=21.25V, B=255
0.3<V< 0.5:R=0,G=9.17(12-V), B=42.5(12-V)
0.5<V< 0.8:R=21.25(V-18), G=4.58(V-18), B=0
08<V : R=255, G=29.17(30-V), B=0 Fig.6 Interpolation of scaled image

(b) Sequence of filling color for sub-windows
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