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Annotated VR Simulation Records for Surgical Education

- Evaluating the Benefits of Real-Time Visualization of Force Exertion -

Mikko Rissanen”,
Tomohiro Kuroda™

Yo%hihiro Kurod:f2

Megumi Nakao™, Naoto Kume”c

, Keisuke Nagase > and Hiroyuki Yoshihara™

Abstract — To become a surgeon, theoretical knowledge has to be combined with practice
through extensive experience in variations of the text-book case. A number of simulators
have been developed for surgical training over the past decade. This paper describes an
approach based on recorded surgical simulation and its playback as Annotated Simulation
Records (ASR). Process for making and using ASRs in training consists of recording and
editing of recorded manipulation, annotation of success factors of the manipulation and
finally replaying the ASR with visualized success factors. The ASR-based approach promotes
surgical education by reducing constraints of time, space and number of people involved, as
well as by offering the possibility of flexible learning strategies and integrated assessment of

surgical skills.

The ASRs are demonstrated in the case of force exertion, which

is a

fundamental part of surgical manipulation and nowadays modelled in simulators with haptic
feedback. Visualization of force exertion can present future, present and past states of the

example interaction, and present and past states of the user’s

interaction.

Keywords: Annotation, Surgical Simulation, Haptics, Surgical Training.
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Learning for surgical procedures has been changing from experimental learning or textural learning to skill
learning using virtual reality (VR) simulation. VR simulation is very useful to learn for surgical procedures
but it is very difficult to make VR simulation environment. Therefore a simulation library which named MVL
(Medical Virtual Reality Library) is build for developing VR environment very efficiently. On the other hand,
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ontology between medical VR simulations and textbooks on surgery. If this ontology is developed, we can

connect two knowledge.

Concretely, knowledge as surgical procedure on textbooks can make a VR simulation environment through

MVL with machine learning automatically.

Key words : Virtual reality, Surgical textbook, Ontology, SSML
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