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The development of surgical operation has been gradually popular,
and the minimally invasive surgery (MIS) is a mainstream nowadays.
Comparing to the traditional open surgery, MIS has advantages of
small incision, less blood and faster recovery. However, surgeons
need to conduct operations by watching the monitor through the
laparoscope, so whose skills, stabilization and hand-eye coordination
abilities are vital. Compared to traditional operations, MIS is relatively
difficult. Therefore, in addition to a large amount of knowledge
practice, we need effective training tool to practice skills. And then, we
can lower the risk of realistic surgery.

Among all the training tools, VR surgery training simulator is the latest,
and also the mainstream. Trainees can choose different environments
to practice according to different needs. Unlike usual animal and

human bodies, it is more flexible, repeatable and moral.

The reason why the price of the commercial virtual simulation training
system is so expensive is that the threshold of developing skills are high
and the position instrument is costly. Besides, the platform is mostly PC
based, so the volume is big, and hard to carry. Therefore, we started to
develop embedded laparoscopic surgery training system, providing
novice surgeons training such as hand-eye coordination, instrumental
operation and the sense of space. When they are practicing, the
executing time and track will be recorded by the system, giving
objective feedback. Hence, this system has the benefits of low cost and
high portability.

There are three parts in our embedded laparoscopic surgery training
system: training box, instrument positioning device and embedded
platform. We develop several VR training modes with virtual reality and
3D animation technology, hoping to offer different levels of training
device; then, recording and scoring the training process. Using tablet
PC as the embedded platform with instrument positioning device
and space location device(X, Y, Z) to receive instrument movement
information; instrument positioning device should detect roll, pitch
and yaw. We use integrated inertial detective modules to locate

the rotation and clip open/close angle of instrument, which puts
accelerometer, gyroscope and magnetometer together to provide
precise information of instrument location. Because the module
has small size, it can be added to the surgical instrument easily, and
cheaper than other systems. As for the space location, we use stereo
vision technology to let FPGA platform sends instrument's 3D location
to the 3D VR game on the table PC in real time.

The advantages of our system could be listed as following:
1. We have precise positioning system, yet the hardware is less costly.
2. Portable and cheaper embedded platform

monitor can lower the system cost and

raise the portability.

3. Recording the training results and
giving the objective assessment.
4.This system is user-friendly,
which can be easily installed and

operated.

Fig.1 > Operational schema



