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ABSTRACT

Due to the development of endoscopic technology, endoscopic diagnosis and procedures have been actively
performed. However, due to the increase in colorectal cancer and the effect of government's early cancer screening
project, the number of endoscopic diagnosis and procedures has increased, thus medical accidents such as perforation
and bleeding are increasing. Therefore, efforts to reduce such medical accidents are needed. In this paper, we propose
a method to provide the direction information of the endoscope and the force applied to the probe in real time. We also
propose and evaluate an interpolated complementary filter considering the very slow movement of the endoscope
probe. The proposed interpolated complementary filter showed 34.6% and 27.6% performance improvement. The
expected user interface for applying the proposed method to the endoscopic system is also presented. This shows that
the proposed method is applicable to endoscopy system.
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Fig. 3 Gyro Sensor Rotate Direction
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Fig. 5 Kalman Filter Algorithm [9]
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Fig. 10 FSR Interface Schematic with LPF and ADC
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Fig. 14 FSR-402 Sensor Blood Pressure Curve
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Table. 1 Magnetic Absolute Rotary Encoder Specifications

Description Specification Unit
Output Range 0~ 360 degree
Angle Accuracy 0.05 degree
Data Output PWM
Output Frequency ~11 KHz
Response Time ~10 ms
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Table. 2 Filter Process Time Compare

Kind of Filter Process Time(us)
Kalman 612
Complementary 104
Interpolated Complementary 198
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A(AB)E AEsHA ==d], ofof Hsto] B3t A

W o] 2 A5(0)E ol &ste] & o wAT 24
o] 7Hs3tet.
Table. 3 Standard Deviation of Filter
under 1Hz | over 1Hz
Complementary Filter 1.44 1.86
Interpolated Complementary 0.94 1.34
Accuracy Increase (%) 34.6 27.6
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Fig. 16a over 1Hz Reference and Sensor Output
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0.0 10 20 3.0 40
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Fig. 16b under 1Hz Reference and Sensor Output
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