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1. Introduction

This document presents a Mathcad GPS position solution on one page in Mathcad. It is a very
busy page. This Mathcad solution was written several years ago in preparation for writing a real-
time proprietary differential GPS position solution in C for operation on an IBM PC. At that time,
due to the speed of processors (Intel 486) and the number of equations requiring an evaluation, it
was very cumbersome in Mathcad to make changes on page-one and then go to page three or
more to see the result. Therefore, a successful attempt was made to place the entire solution on
one page or screen in Mathcad. In that way, the results of changes could be viewed quickly, en-
hancing the development process.

Since that time, due to changes in later versions of Mathcad, the solution no longer fits all on one
8 1/2 x 11 sheet in Mathcad. Therefore, | have adjusted it to something a little larger. That one
page sheet is attached at the end of this document in an orientation that will print well. It is also
available a separate Adobe Acrobat pdf file. It is suggested that that file be printed and then use
the figures in this document as a guide to the information on the printed figure, as the compressed
figures in this document are barely readable.

2. GPS Position Solution

GPS Position Solution

Bring in satellite
ephemeris.

v

Bring in the
measured pseudo
ranges.

v

Calculate the position of
each satellite in earth
centered xyz
coordinates.

v

Using the satellite positions
and measured pseudo
ranges calculate the
antenna position in xyz.

v

IConvert the xyz
position to lat/lon.

Figure 2-1 Position Solution Flow
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3. One Page Solution

The one page solution is shown in Figure 3-1. This a busy figure and too compact as shown.
See the attached figure or the separate file mentioned above for more clarity.
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Figure 3-1 One Page Mathcad Solution

This difficult to view graphic is included here as a figure for continuity. See the attachment at the
end of this document for a more detailed graphic.
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4. Detail

Graphic figures are presented to the reader as a guide through the solution. Obviously, they are
not clear. See the attachment at the end of this document for a more detailed graphic. The fig-
ures below are snapshots from that graphic.

4.1. Data Entry

Ephemeris and pseudorange data is brought in via data files as shown in Figure 4-1. EPHEM11
and PRANGE11 are two coherent data sets.

Teltest Electronics
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Figure 4-1 Bring Data Files In

4.2. Parse and Calculate Satellite Positions

The input data files are then parsed to obtain the specific variable needed for the calculations.
The using these parsed variables the relevant GPS satellite positions are calculated in earth cen-
tered x y z coordinates.

1 - PEAOPRREPHE M| a i~ REAOPRRPRIKGEL

Figure 4-2 Parse Data Files and Calculate Satellite Positions
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4.3. Calculate Antenna Position

Given the satellite positions, using the input pseudorange data, the receiver antenna position is
calculated in earth centered x y z coordinates.
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Figure 4-3 Calculate Antenna Position

4.4. Convert Position to Latitude, Longitude and Height
Finally, the position solution is converted to latitude, longitude and height above the geoid.

Figure 4-4 Convert x y z to Latitude/Longitude

5. The Future

There will be additions and clarifications to this document with time so the reader may want to
look again later.

End of Document

GPS03.DOC
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