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Research on surgery supporting system
using augmented reality of haptics

Takuya NOJIMA!, Masahiko INAMI", Kiyoshi NAEMURA", Takakazu KAWAMATA",
Hiroshi ISEKI"™ " and Susumu TACHI"

Abstract: As increasing Minimally Invasive Surgery, many researcher developed surgical navigation systems.
These systems often visualize images that could not see directly, by superimposing images from MRI, CT, etc. to
real patient’s image. Such systems support the operator to know the relationship between the target area and the
other vital area in the patient’s body. However, they do not support the task itself because they only visualize the
data. In this paper, we propose force navigation system, which generates appropriate force between the tool that
the operator holds and the target area of the patient’s body to navigate the tool. By using force sensation, the
system could navigate the tool and support operator’s task directly. Furthermore, we describe about the
algorithms for generating appropriate force and about the experiment using phantoms for pituitary adenoma.
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Fig. 1 A picture of the system
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Fig. 2 Force generation based on voxel data
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Fig. 3 Simulation of force generation
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Fig. 4 Touching to the cylindrical restricted area
model
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