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Fig .1 The simple projector system
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Fig .2 The laparoscopic image
projected on abdomen
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Fig .3 The system’s configuration
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Fig .4 The flow chart of our system
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The laparoscope in the
abdominal cavit

Laparoscope

The side of the pyramidal image representing
the field of view of the laparoscope

(a)

The field of view
of the laparoscope

(®)

Fig .5 The left and right images are the result and the conceptual diagram of the superimposed
field of view (FOV) of laparoscope. The right image is a cross section diagram of laparo-
scopic cholecystectomy. The laparoscope and the FOV of the laparoscope in the abdomi-

nal cavity are shown in the left image.

i\

Fig .6 The result images from various view positions.
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Table .1 The total path length of tip of forceps
for 16 insertions and their difference.
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Support System for Laparoscopic Surgery
Based on the Image Projection on the Abdomen:
Development of Support Function for Forceps Insertion

Suguru USHIKI', Takeshi KOISHI"', Toshiya NAKAGUCHI ?,
Hideki HAYASHI , Norimichi TSUMURA 2, Yoichi MIYAKE ™

*1 Graduate School of Science and Technology, Chiba University
*2 Department of Information and Image Sciences, Chiba University

*3 Research Center for Frontier Medical Engineering, Chiba University

Laparoscopic surgery has been widely used as minimally invasive surgery. However, many accidents are reported for
the difficulty of this operation. It is considered that these accidents are mainly caused by the difficulty to perceive the
position of tissue at the forceps—insertion for the limited field of view in laparoscopes. In order to solve the problems,
we propose a new laparoscopic surgery method by projection of laparoscopic image on the abdominal region. In this
system, the distortion of projected image caused by the shape of abdominal surface and viewing position are corrected
by acquiring the surface information of the projection and the position of head. We confirmed that the proposed

method is significant for laparoscopic surgery by the in vitro experiment.

Key words: Laparoscopic Surgery, Augmented Reality, Stereo Projector., Supporting forceps-insertion
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