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: ® Accelerations far away from gravity have less impact:
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Endoscopic Surgery (NOTES) is the missing
iInformation about the image orientation [1].

° Tlp retro-flexion of nOn_rigid endoscope - single image frame to be rotated =
causes image rotation angles up to +180
degree [2]. :
Implementation
Two-step “Endorientation” algorithm for use of sensor data:
1d 1. Fast down sampling and weighted sum filtering on
€a “EndoSens” micro controller hardware.
® Simple idea: Integrate a Micro Electro-Mechanical System 2. Parameter controlled Hanning and threshold filtering
(MEMS) based inertial sensor device PithAxiS and GPU-based image rotation by PC software:
In the endoscope’s tip [3].
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Clinical Evaluation
Method ® Path Iength § duratlon t, drop test: Original vs. rectlfled
® How to chose IMU (Inertial Measurement Unit) rotation W)= Mlte)=
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® To handle ambiguity for £z the two-argument function atan2
leads to roll @ for F, # +g and pitch O for all values:
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F,  cos(@)cos(0) N Conclusion
F =—sin(@)-g = O =arcsin -k (3) ® Achievable repetition rate Is even after filtering above the
Y common endoscopic video frame rate of 30Hz

® Shock-resistent accuracy is about one degree
: : ® |Image rotation is performed digitally in real-time
Fllterlng ® Clinical Evaluation: Significantly more accurate with by
® Filtering Is done with a new Intelligent factor 2 shorter paths and nearly half the duration
welighted sum approach: Movement and Coordination of different instruments were
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