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E 1. A AFE AR mE e} 2 @ 2kgke] RMS

Sensors Error range (deg) Error RMS (deg)
Wired + Accelerometer —-10.82 ~ 12.79 3.55
Wired + Gyrosensor -7.17 ~ 8.87 3.01
Wired + Accel. + Gyro. —-5.00 ~ 3.75 1.21
Wireless + Accelerometer —14.92~15.08 3.48
Wireless + Gyrosensor —-5.07~14.19 5.09
Wireless + Accel. + Gyro. —7.53~7.48 2.70
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Abstract

Real—time endoscopic image
orientation correction system
using accelerometer and
gyrosensor

Hyung—Chul Lee
Biomedical Engineering, Medicine
The Graduate School

Seoul National University

Introduction

Images from video endoscopic devices are difficult to interpret
because there are mismatches between spatial orientation of the
images and working environment. In this study, we developed and
evaluated a device correcting endoscopic image orientation using

accelerometer and gyrosensor.

Method

Endoscopic image orientation correction system was developed to
retrieve acceleration and angular velocity from accelerometer and
gyrosensor attached at the handle of endoscope and calculate rotation
angle using Kalman filter and post—processing. For technical
evaluation, optical rotation angle from the captured frame was

compared with the calculated rotation angle. For clinical evaluation,
x5 1]

25 A



experienced anesthesiologists are participated and tested the device
that corrects the endoscopic image orientation. Each participant

reported the number written in left main, right main and right upper

bronchus of airway model with and without the device in random order.

Time for the job and whether reported numbers are correct are

recorded.
Result

In the technical evaluation, the rotation angle calculated from Kalman
filter and post—processing with the measurements of accelerometer
and gyrosensor was more precise than the rotation angle from the
measurement of accelerometer or gyrosensor only.

In the clinical evaluation with 15 volunteers, there were significant
decreases of time for the exam using the device (mean 65.3 sec)

compared with not using the device (mean 93.3 sec). (P = 0.012)
Conclusion
In this study, we developed an endoscopic image orientation

correction system which could improve the physician’ s performance

in video endoscopic exam.

Keywords: Video endoscopy, Orientation, Correction, Inertia sensor
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