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Magnetic localization application

Magnetic localization is a technique widely used in the biomedical field to track objects in environments where there is no line of OE-#{0
sight. The versatility of this technology allows applying it to different problems such as indoor localization [1], needle tracking for 'E]-"""
surgery [2], and motion tracking in the entertainment industry [3]. Beyond traditional uses, magnetic localization is now enabling F.
advanced applications like body scanning. In such applications, a set of magnetic sensors is placed on the object whose shape [=]
. ‘o . . . . . . Scan to see our
needs to be determined. The position of each sensor is calculated by magnetic localization and the point cloud is used to application

: ‘ reconstruct the shape.

Experimental setup
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« Experimental dataset: collected by moving a magnetic field camera
composed of 8x8 MMC5603NJ sensors at 78 different camera positions
across a 40x40x40 cm® volume

o Eour colls are activated sequentially allowing to obtain four magnetic - Simulated dataset : generated using the Radia library in Python to avoid
~ field strength | time-consuming remapping when coil design changes
~ + The distance to each coil is calculated with the Biot-Savart equation -
~+ These distances allow to locate the magnetic sensor thanks to the |+ Trained on the high-resolution simulated dataset
trilateration principle | + Tested on simulated data to assess the performance of the algorithm

“.» Tested on experimental data to assure their relevance in real conditions
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Res u |ts Test dataset MAE (mm) Error rate (%) Prediction time/point (ps)
KNN Simulated 1.48 41 2.0+0.3
and Experimental 1.56 54 2.0+£0.1
- - RF Simulated 0.71 23 10+ 1.7
discussion _
Experimental 1.16 48 18 £ 6.0
_____________________________________________________________________________________________________________________________________________________________________________ Error rate : percentage of predictions exceeding t1mm
Random Forest (RF) outperforms K-Nearest The discrepancy between results on The use of KNN or RF exposes to edge
Neighbors (KNN) simulated and measured data can be ~ effects. They can be avoided by predicting
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- explained by a difference in the data ~inasmaller volume
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Outlook

Possible sources of error and how to tackle them:
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- Use sparse experimental data to correct the simulation results
Learning quality:

- Explore Physics-Informed Neural Networks to ensure physical
consistency

- Transformers have shown good results in the literature [4]
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