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A Robotic Medical Palpation using
Contact Pressure Distribution

A3 a3

Hyoungkyun Kim', Seungmoon Choi’,

7,03 ¢4 4

Wan Kyun Chung+

In this paper we present a novel robotic palpation method for the lump shape estimation
using contact pressure distribution. Many previous researches about the robotic palpation have used a
stiffness map, which is not suitable to obtain geometrical information of a lump. As a result, they
require a large data set and long palpation time to estimate the lump shape. Instead of using the
stiffness map, the proposed palpation method uses the difference between the normal force direction
and the surface normal to detect the lump boundary and estimate its normal. The palpation trajectory is
generated by the normal of the lump boundary to track the lump boundary in real-time. The proposed
approach requires small data set and short palpation time for the lump shape estimation since the shape
can be directly estimated from the optimally generated palpation trajectory. An experiment result
shows that our method can find the lump shape accurately in real-time with small data and short time.

Tactile Sensing, Medical Robot, Medical Palpation
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Table 1. Sensitivity and specificity

Trial No. Shape Sensitivity Specificity
(| 4 1 Cube 1.0000 0.9263
\’;, C 2 Cube 1.0000 0.8748
b 3 Cube 0.9984 0.9016
C 4 Cube 1.0000 0.9063
5 Cube 1.0000 0.8630
(a) (®) 6 8 shape 0.9841 0.9472
Fig. 12. An example of segmented sections via palpation, (a) 7 8 shape 1.0000 0.9477
entire view and (b) magnified view. The area covered 8 8 shape 0.9977 0.9555
by.red lines is the true !ump and the ar.ea covere.d. by 9 § shape 0.9364 0.9534
white curves is the estimated lump. A: true positive,
B: false negative, C: false positive, and D: true negative 10 8 shape 1.0000 0.9351
80 80 80 80
50 Sensitivity: 1.0000 80 Sensitivity: 0.9984 50 Sensitivity: 0.9977 60 Sensitivity: 1.0000

Specificity: 0.8748 Specificity: 0.9016
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Fig. 14. [m] plot from the result of Fig. 15(a). Ly is
represented by red dotted line. The samples after
the sample number 10 are the samples where the
lump boundary tracking was activated
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