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A Development of High speed Tracking System for Magnetic Wireless
Marker Using Field Programmable Gate Array

s A

Kazuki. Takahashi

Abstract:

g
Shin. Yabukami

A new tracking system for a wireless magnetic ribbon type marker has been

developed by using high-speed analog-to-digital converters and a field programmable
gate array (FPGA) module. The quality factor of the resonated marker (ribbon:38 mm in
length and 4 mm in width) was about 130. The standard deviation (position accuracy)
was smaller than ~1/10 that of the previous system because the sampling frequency of the
A/D converters was more than 100 times higher and because the FPGA operated at high
speed. The distance between the driving coil and the pickup coil array was ~820 mm,
which was ~2.7 times larger than that in the previously reported system. The profile of
the marker we obtained was relativery smooth and reasonable up to a distance of 475 mm

from the pick up coil array.
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Fig. 4 Photograph of the PCI eXtensions for
Instrumentation (PXI) system. 40 AD converters
(NI 5734), FPGA modules (NI PXIe-7962R) and
signal generator (PXI-5402) were set in the chassis.
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Fig. 5 Photograph of the resonated marker.
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Fig. 6 Resonance of marker as a function of frequency.
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Fig. 7 Profile of marker when it was scanned for 100
mm. The profile of the marker was compared with
the previous system.
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Fig. 9 Profile of the marker scanning for 300 mm in the
z direction.
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Fig. 10 Profile of the marker scanning for 100 mm in

the x direction.
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Fig. 11 Profile of the marker scanning for 100 mm in

the y direction.

Fig.12 Profiles of the marker in the x-y lane when the
Marker was scanned for 100 mm in the x direction and
the y direction.
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Fig. 13 Relative position accuracy of the marker
during a 100 mm stroke.
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