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i $ ‘ The 3D Multi-Target Detection System for Orthopedic Surgery
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and even cause paraplegia. To furtherimprove the features
of MIS, the surgery navigation system comes intfo being. The
navigation system plays arole as a global positioning system
(GPS) . inside a surgical room. It guides the direction and
cooperates with the surgeon for precise operation. The

proposed system has the ability of tracking multiple targets

SMEBUBRBERMNAERE - B —EJEANRSRMAIFil | ( f’ r ! o T mounted on the spine and surgical instruments instantly. A

ZoHEMITEMNZRMS - MUREBMBMERSZEREN - iiET more practical navigation system is developed for the
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Microwave tracking system has the advantage of multi-targets
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detection ability, anfi-light interference, and small-sized
i"- fransponder. The proposed system is using acontinuous-wave

phase tracking and accumulated method is adopted to
overcome the phase ambiguity in CW radar. The binary
phase-shift keying is applied on the transponder fo provide
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identification, and it also can isolate the multi-path reflection
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HHEE  BUHBTENFNEN - BRILAB EEHAQOEmEER discriminator is designed to separate and demodulate the
B FASTEAANRBREABEAENERESER —HH= - backscattered signal from different transponder, and it

makes the radar system has the ability of multi-target detection.

o B The demodulated signal is acquired by an analog-to-digital
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converter and processed in a computer.
Four distances are measured by four radars located in the
3D space. The coordinate of transponder is calculated from

the triangulation theory.
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The experiments of one target and ftwo targetfs tracking
have been achieved. According to the measured results,
the 3D positioning error is less than 1.8 mm in the distance of
1.2m.

In the design concept of proposed system, dozens of
fransponder with different modulation frequency can be
identified and tracked at the same time. With this feature,
the navigation system also has the potential on orientation
detection and multiple vertebra tracking. Therefore, more
detailed information will be presented to assist MIS. The
system is walking on the way for commercialized. It will
provide confribution on medical treatment and people's
health.

Fig.3 The operation theory of multi-target identification
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Fig.4 The Experiment setup of 3D microwave tracking system
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