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This Ph.D. dissertation describes an electromagnetic position and orientation tracking sys-

tem. In radio jargon, this is a near-field amplitude-based radiolocation system operating

in the 20,000-meter band, using direct-conversion receivers, continuous-wave transmitters,

and small loop antennas.

This document comprises three files: AndersonPeterDissertation.pdf, AndersonPeterDisser-

tationReadme.pdf, and AndersonPeterDissertationFig14r1.jpg .

AndersonPeterDissertation.pdf is the dissertation in original form as shelved in printed

paper form in the University of Vermont Library in Burlington, Vermont, USA, except

with blank spaces where four Figures are in the printed paper version.

AndersonPeterDissertationReadme.pdf is this file, last updated December 06, 2015, con-

taining the same title page as in AndersonPeterDissertation.pdf, copyright information,

two additional references, additional comments, and the four missing Figures.

AndersonPeterDissertationFig14r1.jpg is the original uncropped color version of Figure 14.1,

with better image quality than that of the version in AndersonPeterDissertationReadme.pdf

.

AndersonPeterDissertation.pdf is copyright c©2001 Peter Traneus Anderson.

AndersonPeterDissertationReadme.pdf is copyright c©2001, 2015 Peter Traneus Anderson.

AndersonPeterDissertationFig14r1.jpg is copyright c©2001 Peter Traneus Anderson.

This entire document comprises the three files AndersonPeterDissertation.pdf, Anderson-

PeterDissertationReadme.pdf, and AndersonPeterDissertationFig14r1.jpg, and is copyright

c©2001, 2015 Peter Traneus Anderson.
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This entire document (specifically including the software source code in AndersonPeterDis-

sertation.pdf) is licensed under the following license:

Copyright (c) 2001, 2015 Peter Traneus Anderson

All rights reserved.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions are met:

* Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above copyright

notice, this list of conditions and the following disclaimer in the

documentation and/or other materials provided with the distribution.

* Neither the name of Peter Traneus Anderson nor the

names of its contributors may be used to endorse or promote products

derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS

"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT

LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR

A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL PETER TRANEUS

ANDERSON BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,

EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,

PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR

PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF

LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING

NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS

SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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See U.S. patent 1,172,017 (issued February 15, 1916) for Reginald A. Fessenden’s heterodyne

receiver using an electromechanial commutator. This is an additional reference to go with

reference [16] in the Bibliography, as referenced in Chapter 13 section 13.1.

The Dolph-Chebyshev window function is mentioned in Chapter 13, section 13.2, and in

references [18] and [19] and [20] in the Bibliography. Here is another window function to

consider.

Nuttall, Albert H. (February 1981). ”Some Windows with Very Good Sidelobe Behav-

ior”, IEEE Transactions on Acoustics, Speech, and Signal Processing, volume 29, issue 1,

February 1982, pages 84-91, doi:10.1109/TASSP.1981.1163506, ”U.S. Government work not

subject to U.S. copyright”, discusses many window functions.

In particular, the window in Nuttall’s Figure 10 is easy to calculate and provides 61 dB

attenuation of the first sidelobe, and 42 dB/octave for further sidelobes, giving 61 dB

attenuation at 4.5 bins from the peak, 103 dB attenuation at 9.0 bins from the peak, 145

dB attenuation at 18.0 bins from the peak.

For symmetrical limits, where t lies between −L

2
and L

2
including the limits, Nuttall’s Figure

10 window function w(t) is:
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For values of t outside the limits, w(t) is zero.

The hardware described in AndersonPeterDissertation.pdf performs all measurements si-

multaneously using multiple transmitter frequencies and multiple receiver channels, to give

fully consistent data sets even when the receiver is moving with respect to the transmit-

ter. This simultaneous-measurement design gives better dynamic accuracy than do designs

using sequential measurements.

The hardware described in AndersonPeterDissertation.pdf avoids the use of gain switches
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in the receiver preamps, as the ratios of the gain states are difficult to control with suffi-

cient accuracy. Also, modern audio ADCs have enough dynamic range to do without gain

switches.

The four Figures appear on the following pages, as they appear in the printed paper version.
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Figure 5.1: ANT-003 component-side printed circuit board artwork
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Figure 5.2: ANT-003 solder-side printed circuit board artwork
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Figure 6.1: Tetrahedron of four ANT-003 printed-circuit boards

The picture is printed sideways on the following page.

Figure 14.1: Experimental fixture showing receiver in position 7
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