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Overview and Motivation

* Electrophysiology procedures are commonly carried out under guidance of C-arm fluoroscopy, but precise localization of the surgical instruments within the
patients anatomy is done using expensive electro-anatomic mapping systems

* Potential Alternative: Optical catheter detection, tracking & 3D reconstruction in fluoroscopic X-ray images

 State of the Art: i) Gaussian blob detectors(3 4] for detection, sparse coding for tracking(4] and graphical modelss) for 3D reconstruction

« Contributions: i) Fully automatic, robust & fast catheter electrode detection and ii) depth prediction from single-view X-ray imagesis] using CNNs
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Conclusion:

CathNet-Detect: We used Dataset-A for training (40 frames) and Dataset-B for testing (1650 frames). We trained both a  * We presented a very robust
model from full scale data and a down sampled version operating at half the resolution. and fully automatic catheter
CathNet-Depth: From Dataset-A, 10 image pairs each were used for training & testing the depth regression model. detector based on a FCN

* We showed promising results

CathNet-Detect: Detection Rate

: : X for depth prediction of catheter
Method All (PA) Tips(PA) |All (LAT) |Tips (LAT) | electrodes from single views
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O%Jrs (I-.Ialf Scale) 99.77% 99.95% 99.49% 100.0% up for a 3D-reconstruction
Milletari et al.4y  97.75% - 95.77% - ol framework
CathNet-Detect: False Positive Rate
Model All (PA) Tips(PA) |All (LAT) |Tips (LAT) AN
Full Scale 0.210% 0.042% 0.120% 0.044% el R AR AR IR ’ . _
* ’ * * Use graphical models to map
Half Scale 0.360% 0.160% 0.570% 0.037% saol o ¢ ¢ ¢
. the detected electrodes to
CathNet-Depth: Mean Absolute Error in [mm] Lt l l o actual catheters

D D Depth predictions for 280 testing electrodes, °

PA 13.46 £11.50 14.11 £15.45 13.28 £10.25 sorted by ground-truth depth in increasing order. depth estimation
LAT 8.24 +6.20 6.08+4.66 8.83 +6.45 The red line shows the ground-truth depth and * Working on low dose
Combined 1085+959 1001 +12.02 11.06 + 8.83 blue diamonds the corresponding regression result. interventional X-ray images
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