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1. Purpose

Robot—assisted endoscopic surgery is rapidly becoming widespread, but the shortage of skilled workers
is a major problem, so surgical technique education itself to train and increase skilled workers in
a short period of time is an important issue. In particular, we are working on a re—experience
training method that shares non-verbal information such as sensory—motor rather than linguistic
information between experts and practitioners, and applies this to surgical support robot training
Furthermore, the purpose is research and development to realize the teaching material easily and
inexpensively.

To this end, (Problem (1)) We will realize a method that enables the acquisition of the trajectories
of the camera and forceps arm from past videos of robot—assisted surgery using machine learning and
image processing technology using geometrical configurations. Furthermore, (Problem (2)) We created

a simple master console that resembled the grip of the console of a surgical support robot, and
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calculated the forward kinematics of the virtual arm in real time using the hand position measurement
of the master console. Perform a simulation. In addition, as a result, we will implement a system
that synthesizes and superimposes CG-synthesized arms on expert videos. Then, this system was tried
by a group of skilled doctors in the fields of renal urology and gastrointestinal surgery, and based
on the feedback, the improvement elements of the system were organized, the improvement elements were
instructed, and the improved system was comprehensively improved. We will evaluate and realize a
system that enables effective training in the fields of renal urology surgery and gastrointestinal

surgery.

2. Results

(Problem (1)) In order to obtain information on the position and posture of the camera required for
teaching materials, we will use machine learning and image processing technology using geometrical
composition from camera videos of robot—assisted surgery performed in the past. We investigated and
implemented a method that enables the acquisition of the trajectories of the camera and forceps arm.
Specifically, as an algorithm for measuring changes in the camera position, an algorithm using the
existing SLAM algorithm, an algorithm using binocular disparity, and an algorithm for estimating the
port position using geometric constraints were compared and examined. As a result, it was confirmed
that the accuracy that was insufficient for training with each individual algorithm approaches the
accuracy that can be used for training by using the algorithms in a mutually complementary manner.

In addition, the content was converted into intellectual property.

(Problem (2)) We started to create a simplified version of the console of the surgery support robot

and started to build a re—experience training system that synthesizes and superimposes the arm
synthesized by CG on the video of the expert, and completed the prototype. Specifically, a system
that synthesizes and superimposes the arm synthesized by CG on the video of the expert is implemented,
the movement of the fingertip of the master console is captured, and the CG image via the simulator
based on this is combined with the video of the expert surgery. Superposed. From the stereo surgical
video of the actual Davinch master console, we made intellectual property about the algorithm that
maps without discomfort on the simulator that looks into using the HMD. Furthermore, the system was
improved based on feedback from experts in the fields of renal urology and gastrointestinal surgery.
Specifically, for the simplified version of the console of the surgery support robot, gravity must
be applied to the grip part to maintain its position depending on the posture, and gravity is used
to solve the problem of high fatigue. A motor was installed to guarantee the gravity and a gravity
guarantee function was taken. In order to solve the problems of equipment startup complexity and cost

we replaced the implementation with Meta' s Oculus Quest 2 as a stand-alone HMD that does not use a
PC. In addition, since various forceps are used according to the surgery, we have improved the
functions such as switching the forceps, the function of the fit switch, and the playback pattern of
the video during training, Kansai Medical University, Kyoto University. It was set up in the medical
school, and feedback and improvement were repeated multiple times. In addition, we proceeded with the

intellectual propertyization of the knowledge obtained in that process
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