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Development on hardness measurement using X-ray computed tomography
in consideration of position-dependent
*T. Nomura (Graduate School of Engineering, Nihon University),
Y. Murayama (Nihon University) and S. Omata (Nihon University)

Abstract- Although X-ray CT plays an active role in the medical world today, it is not used for analyzing the hardness and/or

softness. This research aims to use the X-ray CT scanner for the non-invasive measurement of soft tissue hardness. From the

correlation of CT values of X-ray CT scanner and the amount of change in frequency of a tactile sensor, we demonstrated that

hardness measurement was possible
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Fig.1 CT Image of silicone gum measured

by X-ray CT instrument
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Fig.2 Basic performance of X-ray CT system
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Fig.3 Change in resonant frequency of a Tactile Sensor

using Phase shift circuit
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Fig.4 Phase shift circuit ant it’s measuring system
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Fig.5 CT value of X-ray CT instrument

Fig.5 |38 Z FOV Ok J7 1A % | fit#ihlZ FOV
OIRE T %, BT —"—ZCTEERLIES
T ThHD, TOTTIITREND X HITEY
13H)— TR AFEXFRLHAIZEEWRZEE L T
W5, ZHUEXFOV NDALENELT 5 & C TE
NELTHENBOLND, ZOLEDCTIE
£ FOV .U bR DR E <D LTn<
ERRO LN, M, FOVHLED CTEHORK
KDFHEIL 498 THHoT-,

3. 2 (LEERAFME O E IR

3. 1 ONLEARIFEDRER S | FARMALED CT
EEB Z M ET D720 DREE . FOV bz 1 &7
HEIICHEM LT,

i 1E 32 BRI AL & (0,0), (-10,0), (10,0), (0,-10),
(-10,-10), (10,-10), (0,10), (-10,10), (10,10)DF} 9 AT

127

WZBWT, 3. 1DRESFMFETT, Y a—rain
40%0D CTHREZIToT2, BONTZHALED CT H
%775 ROLICE > C CTEZHY L, (L@ EEE
IERBE BT =L DR IEZRO CTEE LT,

Table 1 CT wvalues using correction curve obtained

experimentally
FOV WAL E U a—r 35 40%D CT {E
X(cm) | Y(cm) A IE A FIE%
0 0 147.2 147.2
-10 0 137.1 149.0
10 0 137.1 147.6
0 10 140.5 147.0
-10 10 130.0 145.5
10 10 130.4 146.5
0 -10 131.6 143.8
-10 -10 124.4 146.9
10 -10 125.5 142.6
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Fig.6 CT value vs. Young’s modulus
of silicone gum
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