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Tactile Sensor for Detection of Prostatic Hypertrophy

(RAER)
(e ARkE)

T i
e Ew

(ALK FE B
CRALAH) B jea

Zhong-wei JIANG, Tohoku University, Aoba-ku, Sendai, 980-77
Seiji CHONAN, Tohoku University

Yoshikatu TANAHASI, Tohoku Kousai Hospital

Yosuke SUGA, Tohoku University

This paper is a study on the development of a soft palpation sensor for probing the prostate
gland and cancer by measuring the stiffness of the prostate. The palpaton sensor consists of
a aluminum shell, around which are wrapped with a rubber layer 1lmm thick, a PVDF film
layer, then a compliant layer of foam rubber 3mm thick and PVDF film again, finally a thin
rubber “skin”. The characteristics of the sensor is examined here and some experimental results
obtained are shown that the piezoelectric polymer film has the sensitivity of human finger in
the measurement of the organic stiffness.
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r “:;’:;i:::“ 20mm Tablel Index of softness
Object Young’s modulus (Pa)
g A:Sponge rubber 2.0 x10°
) B:Rubber 10.0 x10°
VDFL o C:Liver ~0.8 x10°
sponge rubber D:Gizzard 10~40 x10°
PVDF2
Rectum(cancer) 27~34 x10°
Rectum(normal) 0.7~1.0 x10°
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Fig.2 Experiment Setup.

WEED R LIF LA, MLAKRZIVEEL
PVDF1,PVDF2 O HEEB L UL —H—%AfEt &
0 I SN A FRACT U S WA L= Y
OA3—7"CatdkL, 85I GP-IB BHTI v a2 —
YT — Fbngk LT 24T . BN OREhEE,
AR DOTE L F OB & AR Z BT HEE
MEL, EE05Hz % AT 1.0Hz 2°5 6.0Hz @
EREE 5252835, 2K LIAREMIZZFN
FROFEEEBIT L 1.0, 2.0, 3.0 mm & LCHlE%
1o 7.

HESmE LT, 2oy DR—ZMETH S X
R TVTL (A) BEOTL (B), £k LT E Ly—
(C) , % W (D) 2HHT 5. oD “FoHhE”
OFREL U TN BT A BB L FOY /7 =E
25 L LT Tablel 1777

3 SN —2BLUEER

O RErFEHug

T RIS Fig.3 1Ry, Boh
I ACEBIBIC X 5 50Hz D A ARHEHEERENEF
DERE A AP EENTHS, 7T L
LT/ A XFGELLDDERCEZENET L
bDEEZ NS, HEICIBIT BT 7)) v 7B
4msec TH Y 50Hz D/ A XBGHE 5 ET 1 ERICY
125720 Bo NIRRT — 7 ICHiE 2 E0T— 5 %
HMEDET 5 EOT— 120 EBEFPEYEE (K (1))
T EICED  DTERE A X2 kET 5.

1
Yk = g(xk_Z + Zp1 + Tp + Thg1 + Thy2) (1)

zp : FUTEO k HEOWET—5

; 40, S‘ 40,
& I g .
a Y p A
g g 4
o o
Z 20| 2 20/
B i g
=2 _an =2 _a0
O % 2 O

Time (sec)

(a) gizzard

s
E
&
g
3
>
By
2 %
6 9 2

Time (sec) Time (sec)

(b) sponge rubber
Fig.3 Original PVDF output signals
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Fig.4 Smoothed PVDF output signals
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Fig.5 Integrated output of PVDF1 (I;) and
PVDEF?2 (I,) versus input frequency.
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Fig.6 Ratio of integrated output of I; to Iy versus
input frequency.

Fig.7 Integrated output I; and I, when the sen-
sor is moved solely itself.

Fig.8 Ratio of 1; to I for sponge rubber with
input frequency(2,4,6Hz)
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Fig.10 Ratio of I to I for input frequency 2Hz.
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