(®)
2016 2020

Study on the measurement of soft-tissue position and deformation for surgical
navigations
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We provided the surface shapes and textures with laser-beam pattern
projection and camera image capturing. In addition, we provided its application to estimate
soft-tissue deformation and finally projected a surgical plan directory onto the brain surfaces by
projection mapping accurately. A laser optical device and a high-speed camera were employed to
measure a textured surface of the object with stereo measurement, and then texture image processing
and non-linear deformation tracking provided high-accurate compensation of soft-tissue deformation
during surgeries. It was implemented into a projection mapping system that we have developed as a
surgical navigation. The system showed the performance of surgical-plan projection within the errors

around 1.2 mm.
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and (d) localized bifurcations.



1.8
1.6
1.4

=
£1.2
=

g L

2 5[0 1cP (Rigia)
V'ICP(Nonngd) l
™ Proposed s

ICP (Rigid)
7 ICP (Nonnigid)

[}
(=)

TRE [mm)]
-
l:

0.4
2
00— 15 20 9275 10 s
Displacement [mm] Displacement [mm]
(@) (b)

Fig. 3 Accuracy of brain deformation tracking: (a) compression deformity and (b) extension deformity.
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5 1] I5 20
Displacement [mm)]

Fig. 4. Error components of brain deformation tracking visualization: (a) shape acquisition and (b)

plan visualization
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