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Fig. 1. Waveform of ultrasound measured on the lower position
of thumb.
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Table 1. SOS value measured on the lower position of thumb.

Receiving time of

No. Pressure reflection wave SOS (m/s)
(#9)
1 Strong 10.1 1782.18
2 Strong 101 1782.18
3 Strong 10.2 1764.71
4 Middle 112 1607.14
5 Middle 10.8 1666.67
6 Middle 113 1592.92
7 Weak 12.0 1500.00
8 Weak 124 1451.61
9 Weak 11.8 152542
a

First reflection wave

T T 1
0 200 400 600 800 1,000 1,200

Fig. 2. (a) Transmission wave and (b) Fourier transform.
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Fig. 3. (a) Reflection wave and (b) Fourier transform.

Table 2. Receiving time of reflection wave for various
measuring position.

Forefinger Middle finger Ring finger Little finger

No. (2) us (3) us 4) us (5) us
1 (strong) 104 104 104 105
2 (strong) 104 10.5 104 104
3 (strong) 10.2 104 105 104
4 (middle) 10.5 10.5 10.4 10.6
5 (middle) 10.5 10.5 10.6 Failed
6 (middle) 105 104 104 104
7 (weak) 107 10.4 105 Failed
8 (weak) 10.7 104 10.4 Failed
9 (weak) 10.7 105 104 Failed
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Fig. 4. Waveforms measured at the various kinds of fingers.
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Table 4. T-SCORE versus SOS measured by clinical test.
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Table 5. Comparative performance evaluation.

T-SCORE Number of Measured value Average age

(DEXA) persons of SOS (vears)
1.00 0 None None
0.75 3 1625 235
0.05 5 1605 25
0.25 1 1610 22
0.00 2 1595 315
-0.25 5 1585 30.27
-0.50 4 1590 28
-0.75 0 None None
-1.00 1 1577 24
-1.25 0 None None
-1.50 0 None None
-1.75 6 1560 455
-2.00 10 1550 43
225 2 1555 48
-2.50 1 1549 55
275 ] None None
-3.00 1 1538 62
-3.25 0 None None
-3.50 0 None None
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measurement

1 0.5 0.50 0.05 22
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3 -05 -0.50 0.10 22
4 -1.0 -1.25 0.00 35
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Ultrasonic Bone Densitometer by Measuring the Speed of Sound

Min-Sang Jung, Yeong-Sik Kim, Eun Joo Hahn*

Medical Laser and Device Reserch Center/Department of Physics, Dankook University,
»Department of Physics, University of Suwon

An ultrasonic bone densitometer has been developed by measuring speed of sound signal transmitted
and received on the skin, not through the horizontal axis but through the vertical one in tissue. The
SOS(speed of sound) method measuring the time difference between the ultrasound signals reflected
from the both sides of surface of bone could produce more precise result compared with the
BUA(broadband ultrasound attenuation) method measuring the frequency difference. Middle finger is
selected to be the best measurement position in order to increase the accuracy, after due consideration
that the thickness of flesh at the down part of thumb shows too much variation although the ratio of
the receiving signal is higher than the other fingers. The measured value by using SOS method shows
almost the same result as compared with the conventional DEXA method.

Key Words: Ultrasound, Bonedensity



