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ASHTECH Xil GPPS
GPS Post Processing System

WHO THIS MANUAL IS FOR

This manual is for the post processing person who is an important team
member for every survey project. It provides an introduction into the
procedures required to process field survey data.

Basically, your job will consist of transferring the Ashtech Global
Positioning System (GPS) receiver measurement data into the computer,
directing the computer to process the data, and combining the results into
your survey network.

Each day, when the survey crew returns from the field, you will transfer
the data from the receivers into your compuier. Transferring the data
from the receiver into the computer is a step called "HOSING" and is
described in detail in the next chapter. You just connect each receiver to
the computer using the cable provided by Ashtech and select the
downloading option from the "GPPS" program. The measurement data
is transferred automatically from each receiver into your computer.

Next, the computer will follow your directions and process the receiver
data using the appropriate processing method: "STATIC", "PSEUDO-
KINEMATIC", or "KINEMATIC". The next chapter is a tutonal which
will show you how easily this is done.

After the baseline results have been processed, you will combine the
results into a survey network and perform a network adjustment. The
network adjustment gives you a quality check of the data results and will
indicate if there were any measurement problems.

We recommend that you perform these steps daily. Processing on a daily
basis provides you with a means of detecting and resolving errors or
problems in field measurements.

While we have made every attempt to provide the answers to any question
which may arise, the Ashtech customer support team can be reached with
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a phone call to the;
Ashtech Hot Line: 1-800-229-2400

COMPUTER SYSTEM REQUIREMENTS

The GPPS programs are designed to run on an industry standard
computer, an IBM Personal Computer/AT, or compatible, using the
industry standard operating system, DOS. Like all computer programs,
GPPS will achieve faster results if a more powerful computer is used.
GPPS can run on the minimum computer system shown in the table
below. However, If you want to significantly reduce your processing time,
you should use the recommended system. It has been our experience that
purchasing the recommended system is a cost effective investment and will
better utilize the time for the post processing person. If you need to buy
a computer, use the following table for your purchase requirements:

Equipment Minimum Recommended
Operating D0s oS

System 2.1 3.3
Processor 80284 80386/25
Co-processor 80287 80387
HMemory 640 K i M

Hard Disk 20 M 100+ W
Graphic Card |CGA/Hercules |VGA

Printer Epson $X-80 HP Laser I[P

GPPS PROGRAM INSTALLATION

The GPPS program is simple to install. Turn on your computer, and
after the computer has started, insert the computer diskette marked
*Ashtech XII GPPS Disk 1* into your floppy disk drive.

To load the GPPS programs and sample tutorial data into your computer
type:

A:INSTALL <CR>

the < CR> notation is for the "Enter” key on your kevboard. Sometimes
the En:er key is labeled "Return™, sometimes it has a figure on it that
looks like: :
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The computer will read the Ashtech INSTALL program from the diskette
and automatica. . : -ansfer the GPPS prc.v=ms from the diskette o your
computer’s har:: sk. Just follow the :-::ructions displayed.
Appendix A describes the GPPS programs and the DOS environment.
After all the programs have been transferred onto your hard disk you are

ready to begin the post processing tutorial and discover how easy it can
be to process the field survey raw data into your final survey report!
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GPS Post Processing System
Tutorial

STATIC SURVEY PROCESSING

You have now loaded the GPPS programs into your computer and are
ready to perform post processing. This section of the manual is designed
to lead you through the automatic processing steps of the Ashtech GPPS
program.

We begin the tutorial at the point where the field survey crew has
completed data collection. The field survey crew will bring the GPS
recelvers to you so that you can transfer the data which has been recorded
in the receiver memory into the computer.

€ Swrine GPPS

To start the GPPS program, type:
GPPS <CR>

(Note that the notation < CR > means for you to press the "Enter” key on
your keyboard. Additional conventions used in this manual can be found
in Chapter 3.}). The computer will begin to run the GPPS program and
will display the following message:

Program: GPPS version: 3.0.00 Released: 06/15/90
by
ASHTECH, Inc.
390 Potrero Awvenue
Sunnyvale, CA 94086

Copyright 1988, 1989, 19%0. All rights reserved.

This is the standard Ashtech program version screen provided for each
GPPS program module.

The first menu displayed will be as follows:
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ASHTECH: Geodetic Post Processing Software

A} Auto Procesging

B) Download Receiver

—

C

L

Echting/Planning
D) Manual Processing
E) Post Mission

Fy Setect Directory

<f1> - DOS SHELL <ESC> - QUIT

If you have a single color display (e.g. black & white), you may not be
able to clearly view, Option A shown above. To correct this condition,
exit the program by pressing <ESC>. Enter the following DOS
commands

CD CAGPPS <CR>
MENUINST <CR>

Follow the instructions provided to install all GPPS programs and select

a monochrome display. Refer to the MENUINST program in Chapter 3
for additional instructions.

@ Select Directory

The next step is to select the Select Directory option so that the computer
will know where to find the data files on the hard disk. Select this option
by pressing <F>. You will then see the following display:

Next Level: <Parent Dir>

TUTOR .00 TUTOR , 002 YUTOR. 003

<F1> - DOS SHELL <F5> - Absolute Path <CR> - Accept <ESC> - QUIT

In the above menu TUTOR.001, TUTOR.002, and TUTOR.003 are the
projects that we have included with the GPPS programs to provide data
for you to evaluste during this post-pricessing tutorial. If vou have
created other projects, those project naincs will also be shown.

The tutorial data is organized as follows:
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TUTOR.001 Sample STATIC baseline project
TUTOR.002 Sample PSEUDO-KINEMATIC project
TUTOR.003 Samnle KINEMATIC project

Y. select the existing proicct to be analyzed by miwving the highlighted
bar to the desired project name by pressing the right/left down/up arrows
and pressing <CR>.

Move the cursor one name to the right using the right arrow key, so that
TUTOR.0Q01 is highlighted. Press < CR> to select this project. The
computer will select the TUTOR.001 project file storage area and display
the following:

Cyrrent Directory:
£ SEPPENTUTOR 001

Next Lewvel: <Parent Dir»

<Parent Dir>

<F1» - DOS SHELL <FS» - Absolute Path <CR> - Accept <ESC> - QUIT

Press the <ESC > (called the "Escape” key), to return to the main menu.

Since you will use the data already provided for the STATIC project, skip
steps 3 and 4 and proceed to step 5 to process the data.

If a project has not been stored on the computer before, you can create a
new project by pressing <F5>. You can then enter a project name.
The computer allows you to enter up to 8 characters followed by a period
and completed with 3 characters, when you name the project. The field
log sheets provided by the survey team will usually contain the project
name. This name may have to be abbreviated to comply with the
computer name restrictions.

For example, if the project name is “Ashtech Static Site Baseline Project
for GPPS manual Tutorial” you could name the project TUTOR,
TUTOR.001, ASHTECH.001, or PROJO01.009, or any other combination
of characters which would remind you of the project name.

When the computer creates or selects the project name, the project name
acts like a "file drawer" in a file cabinet which can separately store the
data for each project. Using this option, allows you to open the file
drawer so that the GPPS program will use the correct project data.
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@ Start HOSE Program to Download Receiver Data

If the data for the project is not in the computer, your need to download
the data from the GPS receiver. Connect the receiver to the computer
using the Ashtech supplied "HOSE" cable. (Note that this cable is called
a "full handshake null modem cable” and the wiring for this cable is
shown in the HOSE reference section. The cable has a large 25 pin
connector at one end and a smaller 9 pin connector at the other end.

Remove the dust cap cover on Port | of the receiver and connect the large
(25 pin) connector of the HOSE cable to the GPS receiver. The other end
of the cable is connected to your computer serial port (sometimes called
COMY).

After you have the receiver connected to your computer, enter the <B>
option, Download Receiver, on the GPPS menu. The HOSE program
will automatically start and test the connection between your computer and
the receiver. If everything is connected properly, the computer will
display the options as shown below:

Main Options:

A} Display receivec. directory, E} Reset for nmew receiver.
8 Download receiver files. F) Read photogrammetry data,
C) Change comunication parameters. G) Read almanac data.

D) Change destination path.

File Path: C'\GPPS\}’UFDR.OOl L Receiver Type:
Files: 8EN = closed EPHM = closed Disk Space: 770 X8
SITE= closed - o BAUD: 3B40Q PORT: COM%

RS-232 Driver installed

Palling Receiver Communication Rate:
Testing 38400 BAUD
Testing 9600 BAUD
Testing 38400 BAUD
Testing 112000 BALD
Testing 1200 BAUD

<Esc» - QUIT <F1> - DOS Shell <CR> or <F10» - Accept

If the GPS receiver is not powered on, or the cable is not correctly
connected to the receiver, you will receive the following error message:

You should check :ie cable connections an:i receiver power and retry.
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@ Download Receiver Files

After you have a good connection with the GPS receiver, you are ready
to download the dat: ;- :m the receiver into your computer. Select op:.
< B> to downlead ... receiver data. The co: . -uter will display a .o
similar to the followiny:

DOWNLOAD ~ TEMPLATE  BEN file
Y RICKADDI009 BRICKAY0.D09
Y MEXTB0:925 BHEXTE

Receiver Files:
NAME WORDS WEEX TIME SES RCR AKT MMDD OPR CODE
RICK 11150 522 3B4479 A RS ASHTECH STATIC

NEXT 24413 524 388009 B ___ ___ KF_ TEST BASELINE

<Esc> - ABORT OPERATION  <Fi> - p0OS Shell <F10> - Accept/Start Download

This display shows that there are two files in the receiver which can be
downloaded to your computer. The menu has automatically selected both
files (the DOWNLOAD column shows Y). If you do not want to
download any file you can change the DOWNLOAD option to N.

For instance, in the example above if you wanted to change the
DOWNLOAD option for the second receiver file to N, just press the
down arrow key once 10 move down the screen. When the cursor is over
the Y, just press the <N> key on the keyboard. The Y will change 10
N and when you start the download process, the second receiver file will
not be transferred into your computer.

You can also change the file names, which will be used by the computer
to name each file, by changing the TEMPLATE field. To change the
template, move the cursor (the flashing bar on the computer display) using
the TAB and arrow keys. These keys move the cursor from entry field
to entry field on the computer display and will not change any
information.

If the field survey operator has incorrectly entered the site name, you can
also change the file name following a stmilar procedure. Just press the
<TAB> key to move the cursor over the TEMPLATE name. Then you
can type over the template characters to create the correct name. For
instance, if the "NEXT” filename above should be labeled "P052" instead,
just type in POS2 and this name will replace the NEXT characters. When
HOSE downloads the files from this receiver then the BEN file, EPHM
file, and SITE files will be named BP052A90.025, EP052A%0.025, and
SP052A90.025.
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When you are satisfied with the file selections and file names,
< F10> the computer will start the download process.

press

As the files are being downloaded, the status of the downloading
procedure wili be displayed as shown below:

Main Opticens:

A) Display receiver directory.
B) Download receiver flles
) Change communication paraneters

E) Reset for new receiver.
F) Read photogrammetry data.
G) Read almanac data.

D) Change destination path.

File Path: $i\GPPS\TUTOR; 001
Fites: BEN = BRECKAYD. 009 EPHM
S1TE=

Rece\ver Type: LM-%Kil
w 16352 K8
FORT :

comd

Transferring
Transferring

SITEDATA file for session O.
BEN/EPHM data for session O,

% Record | MNav Block Errors

Read Humber Msg Total Recovered

8.1 195 S 0 0
<ESC> - QUIT

When the download is successfully completed, a summary screen will then
be displayed:

-- Download Sumary - ——-——

DOWKLOAD SUMMARY: Fri Jdun 15 12:00:60 19940

DOWNLOAD SITE-FILE EPHM-FI1LE BEN-FILE
¥ SRICKA®0.009 ERICKA90.009 BRICKAS0.009
SESSION O

Down Loaded to directory C\GPPS

FILENAME TOT_ERRORS RECOV_ERR EPOCHS NAVS ERROR_MSG
SR1CKARD, DOV 0000 0000 N/A  N/A NORMAL DOMNLOAD
ERICKAS0,00%/

BRICKA%0, 009 0600 0000 030 002 WNORMAL DOWNLOAD

<«Pglp> - Page Up <PgDn> - Page Down <Esc> - Done

If the download transferred many files, the summary screen could be
ionger than can be displayed on one computer screen. Press the
< PgDn> key to read the display below, or press the <PgUp> key t:
r.ad the information above, When you press < £SC> | the computer wi:!
cunclude the summary display and return to the HOSE menu.

e

-
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If you have more than one receiver to download data from in the current
project, you can press E to reset the computer for the second receiver.
Follow the instructions on the computer display to disconnect the first
receiver tro:i the power supply, o :iove the cable from ihe receiver,
connect th- -w receiver to the pe oo supply, and connec: i3 computer
to the new - ceiver.

After you have downloaded all the receiver files, you c¢an exit the HOSE
program by pressing the < ESC> key from the HOSE main menu. Turn
off the receiver and disconnect 1t from the computer. You are now ready
to process the data which has been loaded into your computer!

@ Processing Project Data

The next step is to process the data tor the selected project using the
GPPS main menu;

ASHTECH: Geodetic Post Processing Software

A) Aute Processing
8) Download Receiver
Cy Editing/Planning
D) HManual Processing
EY Post Mission

F) Select Directory

<Ft> - DOS SHELL <ESC> - QUIT

Select option <A > to process the project data. The computer will
display the following:

Menu 1.0

Processing Options:
A) Static
B} Pseudo

L) Kinematic

<F1> - DOS SHELL <ESC> - QUIT
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@ Process Stanhc Project Pata

Select the option that corresponds to the type of survey that has been
performed in the field. As mentioned before, TUTOR.00] contains data
for a STATIC survey, TUTOR.002 data for a PSEUDO-KINEMATIC
survey, and TUTOR.003 data for a KINEMATIC survey.

For this tutorial, select option <A > to process static project data. The
computer will next display:

Menu 3.0

Editing Options:
A) Edit Project Fite
8) Edit Run-Time Parameters

L) Process Project

<Fi» - DOS SHELL <ESC> - OUIT

@ Edit Project File

Next select option <A >, edit project file. When you enter this option,
you will be able to examine and modify the project station information
which was recorded by the field survey crew. Sometimes errors are made
by the survey crew when entering the site information into the receiver.
When you use this option to edit the project file you can compare the
receiver data with the field logs. Selecting this option will give you a
display similar to the following for the STATIC project:

Meru 1.1 - Project Station Information
. SITE SESSION KHOWN SLANT LONGIYUDE =~ ELIP
5595 A ? ' £ 40 ¢ b:00oog :
A 9 b0
A8 ¢ 0

<F1> SITE DATA <F3> POP UP <F5> ADD ENTRY <F10> ACCEPT <ESC> ABORT

While the static example above shows only three sites (5555, REZ2, and
RICK}, if more than 20 site: hzve been recorded in the computer, then the
above menu would allow “ou to scroll through the display using the
<FgDn> and <PgUp> xcys.
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If you do not want to process a site, use the <TAB> (or <arrow>
keys) key to move the cursor to the Y entry for the site and change the
first entry to N. Press the <TAB> key now and note that the cursor
moves from .- Y for site 5555 to the - {OWN column. The 5i:e name
and the sessio: . lentifier cannot be c¢t:-:.22d in the project file.

The KNOWN column is an indicator of ihe accuracy to which this site is
known. A 9is used to indicate that the site is completely unknown. A
0 indicates that the site is to be used as a fixed control site using the
coordinates entered. For this sample STATIC project, sites 55355 and
REZ2 are to be considered unknown sites and site RICK is a fixed contro]
site.

Press the <TAB> key again and move to the SLANT column. This
column 1s used to correct the difference between the antenna and the
mark. Since it is difficult to directly measure from the mark to the center
of the antenna, the field survey crew may measure from the mark to the
edge of the antenna platform using the Ashtech "HI RODS". The field
survey crew may liave entered the slant height measurement into the
recetver at the time of measurement and on the field log sheets. Hint:
You should always check this number to make sure that the number has
been correctly entered.

Press <F3> to view a pop up menu which displays the numbers for the
HI (height) calculation 1 meters.  The computer will display the
following:

Henu 1.1 - Project Station Information

SITE SESSION KNOWN SLANT LATITUDE LONGITUDE ELIP_HT
Y 5555 A 9 1.630 ¥ 0 0 0,00000 E O 0O 0.00000 0.0000
Y REZ2Z A 9 0.000 ¥ O 0 0.00000 E O G 0.060000 0.0000
¥ RICK A 0 00000 0.0600

SLANT 156300
RADIUS 0,000
ADDED OFFSET  0.0000

COMPUTED HT  1.4308

<ESC> - ABORT F10 - ACCEPT

<F1> SITE DATA <F3> POP UP <F5> ADD ENTRY <F10> ACCEPT <ESC> ABORT

In this case, the stant measurement data was entered by the field survey
person. When you check the field data log, you also check the method of
HI measurement. If the field surveyor used the Ashtech "HI RODS" to
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make this measurement, then the measurement was probably made
between the survey mark and the top of the antenna platform, through an
opening in the antenna ground plane. Whenever the HI RODS are used
to make the measurement in this manner, the radius is 0.1150 1o the
outside diameter of the holes and 0.1430 for the outside edge of the
ground plane. For this example, the measurement was made to the
outside edge of the ground plane, 1o arrive at the correct computed height,
you should enter 0.1430 in the radius field. Press the TAB key to move
from the "slant” number to the "radius” number and enter < (.1430>:.
If you press < TAB> again, the cursor will move to the added offset
position. The computed height will change 1o 1.6237. The added offset
number 1s used to add any offset which was not already accounted for.
Pressing < TAB> again will move to the slant position. You can not
move the cursor to the computed height position, as this is calculated from
the information entered in the slant, radius, and added offset fields.

After you have entered the slant, radius, and any added offset numbers,
press <F10> to accept the numbers. The computer display should now
look like the following:

Merg 1.1 - Project Station Information

SITE SESSION KNOWN SLANT  LATITUDE LONGITUDE _ ELIP_HT
¥ 5555 A 9 1.630 B 0O 6 0.00000 E @ © 0G.O0H0CC 0.0000
Y REZZ A % c.goc N 0 0 0.00000 E O © 0.00000 0.6000
Y RICX A 9 2.090 8 0 0 0.00000 £ 0 0 0.00000 0, 0009

<Ft>» SITE DATA <F3> POP UP <FS> ADD ENTRY <F10> ACCEPT <ESC> ABORI

You next check the antenna height measurements for the other receiver
sites. The REZ2 site has the antenna directly mounted on the mark to be
measured, so the slant, radius, and added offset values should remain
0.0000. Press <F10> to accept these values. To help you verify this
special case, the computer reminds you with the question:

Are you sure the slant is correct (Y/N)

Press <Y >, since you are sure of this measurement.

Site RICK is our fixed control site. Position the cursor to the KNOWN
column for site RICK. Enter a <0> to indicate the site is known
accurately in the World Geodetic Coordinate System (WGS-84). Press
<F3> to check the antennz height measurement. The slant should be
2.000:0, the radius is again C 1430, and the added offset is 0.0000. After
you have checked these nun.c.is press <F10> to accept them.

Press the < TAB> key to move to the LATITUDE column. RICK has
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a known W(GS-84 location of N 37 degrees 3! minutes 46.70651 seconds
latitude, W 122 degrees 3 minutes 51.18061 seconds longitude, and an
ellipsowdal height of -13.629. Enter

N 3™ ! 46.70651 W 122 02 =7.18061 -13.6290

followed by TAB>. The RICK .. ation information wil. e entered
on the display and the cursor will return to the first column. Your display
should now look like the following:

Menu 1.1 - Froject Station Information

SITE SESSION KNOWN SLANT LATITUDE LONGITUDE ~ ELIP HT
1 5555 & ; <0 Q- E: 6 0 :.0.00004 200
¥ RILX A B W1t22 35

<Fl> SITE DATA <F3> POP UP <F5> ADD ENTRY <F10> ACCEPT <ESC> ABORT

You now have the correct information in the computer ready for
processing the STATIC survey project. Press <F10> to accept this
information. The computer will return to the static processing command
menu.

Option <B> allows you (o edit processing run-time parameters for
special circumstances.  The imnial values for the run-time parameters
provide acceptable results for most static surveys, so you do not need to
make any changes at this time.

© Process static project

You are now ready to begin processing for the STATIC project. Select
option <C >, process project. The computer will display the following
menu:

Menu 1.3

Processing Options:

AY Process: AL Conbibat]

B) Process Radially

C) View Baseline Suwmmary

<F1» - DDS SHELL <ESC> - QUIT
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Select option <A> to process all combinations. Processing all
combinations will compute the lines between the known site and ail
unknown sites along with the lines between each unknown site. For our
static tutorial project, the computer witl compute the lines between RICK
and 5555, line RICK (0 REZ2, and line 5355 10 REZ2.

The computer will automatically begin preparing all the data files
necessary for the STATIC project. The following steps are performed
automatically by the computer and are discussed here for your
information.

The first step the computer performs is to run a program called
COMNAV. COMNAYV will read each of the recorded satellite orbit
ephemeris files and produce a commeon ephemens file which i1s used by
the other processing programs. You will see the following display while
the COMNAY program is running:

HOW RUNNING COMMZY

Reading NAV file: ERICKAS0.009
Reading NAV file: EREZZ2AS0.009
Reading HAV file: ES5555A90.00%

The next program which will run automaticaliv 18 the MAKEUFIL
program. MAKEUFIL wiil read a raw measurement data file and produce
U-files for each site. You will see the following display while these files
are being created:

HOW RUNHING MAKEUFIL

Making U-file for BRICKA?(G.009
Making U-file for BRE2Z2A90C.009
Making U-file for B5555A%0.009

The computer has now prepared all the files it needs to process baselines.
The line, or vector calculation, between each of the sites ts computed
automatically by the program LINECOMP. Processing is performed in
several different stages to arrive at a more accurate solution for the
baseline. These methods used are called "triple difference”. "float double
differenc: ~. and "fixed double difference”. Since many cuiculations are
performe i+ the computer on thesc measurements, the coinrater will take
some time 1 complete the processing.
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The following is an example of the display presented by LINECOMP
while it is performing the calculations for line RICK to 5555. The status
of the processing steps are shown as the computer completes each phase
of the processing m~"od to inform you of ' processing progress.

HOW RUNMING L INECOMP 001 of 003

Computing Line Between R{CK and 5555 for Session A

Start of Triple-difference iteration: 1
Start of Triple-difference jteration: 2
Completed Triple Difference Processing

start of Float DD iteration: 1
Start aof Float DD iteration: 2
start of float DD iteration: 3
Start of Float DD iteration: &
Start of Float DD iteration: S
Completed float Double Difference Processing.

Start of Fixed DD iteration: 1
Start of Fixed DD ireration: 2
Completed Fixed Double Difference Processing.

<ESC» - To QUIT

A similar display will be shown tor lines RICK to REZ2 and 5555 to
REZ2.

When the computer has completed processing of the STATIC project, the
computer will re-display the following menu with a reminder to perform
a network adjustment:

Menu 1.3

Processing Options:

<F1» - DOS SHELL <F5> - RETURN TO MAIN <ESC> - DOME

Just press any key to continue. The computer will re-display Menu 1.3.

9] Display STATIC project results.
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You can view the results for your project by selecting option <C >, Thig
option wiil display the baseline results created for the STATIC project
which have been saved as a file named SUMMARY.QUT in the
compuler.

For our STATIC project example, the SUMMARY .QUT file contains the
following information:

PROCESS run on 06151990 a1t 12:00

COMNAY was run using the following files:
BRICKAQD. 009
BREZZ2AG0. 009
65555490009

MAKEUFLL results were as follows:
For BRICKAS0.009 Position is Estimated to be Within 2.385836
For BREZ22A0.00%9 Position is Estimated to be Within 2.571417
For B5555A90.00% Position is Estimated to be Within 2. 795689

LINECOMP Results Are As Follows:

From To  SESSION LENGTH RMS RATIO SOL

RICK 5555 A 22.084 0.01853 85.61 Fixed
RICK REZZ A 18703 _460 0,03012 30.57 Fixed
5555 REZ2 A 18702.368 0.03592 79.66 Fixed

This display indicates that acceptable results were obtained for each of the
three baselines using the fixed double difference solution method. As you
gain experience 1n reviewing this summary file, you will establish a
feeling tor the results. For now, you can have confidence an accurate
solution was reached when a fixed value for the ambiguity has been
resolved.  Also compare the vector length and the ratio value. We find
that when the ratio 1s greater than 3, the correct solution has been
oblained. Longer baselines will have smaller ratios and shorter baselines
will typically have larger ratios. If there are problems with the solution,
you will find an increase in the rms errors. Sometimes there will be a
poor solution if the satellite geometry was poor, the satellites were
malfunctioning, there were significant multipath effects, or there were
strong ionospheric influences.

When you have completed your review of the baseline results, press
<ESC>. You can now return to the GPPS main menu by pressing the
<F5> key.

The computer will display the following question:
Save prejtite on disk? (Y/NY §
“When you enter <Y >, he project file (PRO. 7 LE) will be saved for

future use.
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@ Perform Network Adiustment

To prepare your results for the network adjustment program, execute the
ADJUSTIN prog . module. From the (:7PS main menu, pres: -<E>

to perform post :-ssion processing. Yo . will then see the fc. »wing
display:
MENU 3.4 POST-MISSION OPTIONS:
ADJUSTIN
PPLOT
READROV
SORTROV
<F1» - DOS SHELL <F3> - SET ARGS <ESC> - QUIT

The cursor is already positioned on the ADJUSTIN program, press
< CR> 1o execute the program.

ADJUSTIN will begin execution and provide the following menu:

Jun. 15, 1990 ADJUSTIN (C) Copyright 1989-90
12:01 PM Rel. 1 - ver. 3.00 ASHTECH, Inc,

For ASHTECH XI11 GPPS Sclutions

1) READ.E 'S(MMAR1ZE
2) ADJUSTMENT INPUTS
3) NGS FORMATS

4) EDIT FUNCTIONS

S) UTILITIES

6) CREATE PLOTFILE

7y QUIT

Choose selection ... 1

The first option will read and summarize the output files from the GPPS
program. Press <1> and <CR> to execute this function and the
following menu will be displayed:
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Jun. 15, 1990 ADJUST N (C) Copyright 1989-90
12:01 PM Rel. 1 - Ver. 3 .00 ASHTECH, inc.

For ASHTECH X]! GPPS Solutions

Enter the mask for your solution files.
This mask must insure that only your
solution files are read.
Rull sumiary and vector list filenames
cause no files to be created (default).
File name mask Lo
| Kinematic <¥/M> TN
Summary file name
Vector List file

[f you press <CR> four times ADJUSTIN will read in all the baseline
O-files and display the main menu, no output files will be created.

To prepare the adjustment input for the network adjustment program,
press <2> and <CR>. The following menu will be displayed:

Jun. 15, 1990 ADJUST IN (C) Copyright 1989-90
1205 PH Rei. 1 - Ver. 3.00 ASHTECH, Inc.
For ASHTECH XII GPPS solutions
U S _ B
1) FILLNET i
2} GEOLAB
3y COLUMBUS
\ 4) INTERGRAPH GNA 5
! Choose selection ... 1 }

I
L

Press <CR> to create an input file for FILLNET or press <2>
< CR> to create an input file for GEOLAB. If you press < CR> the
following entry screen will be displayed:

Jun. 15, 19%0 ADJUSTIN {C) Copyright 1989-%90
12:06 PH Rel. 1 - Ver. 3.00 ASHTECH, Inc.

For ASHTECH XIi GPPS solutions

FILLMET filename : f
Adjustment Title : _
Standard weights : 101520 1520
float weights : 2030403040
Triple weights » 3045604560

If you press < CR>, the curor will move to the scoond line. Type in
the wccond line < ASHTECII STATIC PROJECT > and press <CR>
four more times. The FILLNET.IN input file will be created. You can
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then choose the desired coordinate system and the ADJUSITN main menu
will be redisplayed.

For this example, the FILLNET.IN file contains the following data for the
“TATIC project:

oL T37L000 0 298.2572221 W

R 0
&.-7-CH STAT]C PROJECT 37.5 122.0 0 0
FFF  RICK 37 31 4670651 122 3 51.18061 -13.629 1 0
5555 37 31 46,45665 122 3 52.0234% -13.405 2 0
REZZ 37 22 B.20286 122 0 1,99290 T0.242 3 g
- 0 6]
003 131520 1520 ") 0
InRICK 5555 a090A -20.124 6.859 -5.973 1 2
3xRICK RE22 D0P0A -984.,487 -12197.511 -14144.504 1 3
3x5555 RE22 00904 -966.364 ~12204.372 -14138,530 2 3

Press < 7> and <CR> to exit from ADJUSTIN. You will be returned
to the Post Mission menu. Press <ESC> to exit to the GPPS main

menu,

Your next step would be to exit GPPS using the <ESC> key and
perform the nctwork adjustment using FILLNET, GEOLAB, or some
other nctwork adjustment program. Please refer to your appropriate
manual tor instructions on using the network adyjustment program.

When vou performi the network adjustment, the resuits of the network
adjustment will tefl you 1t the results obtained from this survey arc
accurate enough (o be useabie in your network. The network adjustment
may telt you that some baseline result was too far out to be acceptable.
You should then identify the baseline that has the problem and further
analyze the GPS measurements using the utilities provided with the GPPS
programs which are described in Chapter 3.

The GPPS executive program provides an easy way to access each of the
GPPS utilities available to review or reprocess the results. Refer to the
next chapter for help in using these utilities. Again, If you have any
problems, the Ashtech customer support team can be reached with a phone
call to the:

Ashtech Hot Line: 1-800-229-2400
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PSEUDO-KINEMATIC SURVEY
PROCESSING

This section of the manual describes the procedure for automatic
processing of PSEUDO-KINEMATIC surveys. It is assumed that you
understand the basic procedures of static survey processing as described
in the previous section of the GPPS tutonal.

The steps involved in processing PSEUDO-KINEMATIC surveys are very
similar to those required for static surveys. The major difference is the

method by which the field survey was conducted to collect the fieid
measurements,

@ Starting GPPS
To start the GPPS program, type:
GPPS <CR>

The computer will begin to run the GPPS program and will display the
program identification and the first menu as described in the fast section.

@ Select Directory

Select the Select Directory option so that the computer will know where
tc find the data files for the project.  For this tutorial, the
PSEUDO-KINEMATIC data is stored in the TUTOR.002 project file.

@,@ Start HOSE Program to Download Receiver Data

Normally, the next step is to download the data from the GPS receiver as
described in the last section. Since the tutorial data is aiready stored in
the project file, you can skip forward to step 5.

@ Processing Project Data

When you complete the downloading process, the HOSE program returns
you to the GPPS main menu:
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ASHTECH: Geodetic Post Processing Scftware

A} Alto Processing
gy Download Receiver
L) Editing/Planning
D) Manual Processing
£) Post Mission

F) Seiect Directory

<F1> - DOS SHELL <ESC> - QUIT

Select option <A > to process the project data. The computer will
dispiay the following:

Merw 2.0

Processing Options:
A} static
B} Pseudo

C) Kinematic

<Fl> - DOS SHELL <ESC> - QUIT

®  Process PSEUDO-KINEMATIC Data
Select option <B> to process PSEUDO-KINEMATIC project data.

The computer will automatically begin preparing all the data files for the
PSEUDO-KINEMATIC project. The following steps are performed by
the computer and are discussed here for your information. The first step
the computer performs is to run a program called COMNAYV. COMNAYV
will read each of the site ephemeris files and produce a common
ephemeris file which is used by the other processing programs. You will
see the following display while the COMNAY program is running:
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HOW RUNNIHG COMNAV

-oading NAV file: ERICKARD. ..
‘oading WAV file: EMIKEA9D, (1.

GENLOG will then execute to produce the LOGTIMES file. The
computer will next display:

Menu 3.0

Editing Options:
A} Edit Praject File
B) Edit Run-Time Parameters
€) Edit Logtimes File

D' Process Fraject

<F1> - DOS SHELL <ESC> - QUIT

@ Edit Project File

Next select option <A >, edit project file. When you enter this option,
you will be able to examine and modify the project station information
which was recorded by the field survey crew. Sometimes errors are made
by the survey crew when entering the site information into the receiver.
When you use this option to edit the project file, you can compare the
receiver data with the field log sheets. Selecting this option will give you
a display similar to the following for the PSEUDO-KINEMATIC project:

Hernu 1.1 - Project Station Information

SITE SESSION KNOWN

1 CRIK A 8
¥ GONE A 8
Y MYRD A 8
NuRO A B
FRICK & 0

<F1> SITE DATA <F3> POP UP <F5> ADD EMTRY <F10> ACCEPT <ESC> ABORT

While the PSEUDO-KINEMATIC example above shows only five sites,
if more than 20 sites have been recorded in the computer, then the above
menu would allow you to scroll through the display using the <PgDn >
and <PGUp> keys.

The above example shows that GPPS has calculated and estimated
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position for each of the rover sites: CRIK, GONE, and HYRD. The site
HYRO is a site name entry error made by the field survey person. You
will correct it later.

If you do not want 10 process a site, you can use the <TAB> key to
move the cursor to the site Y entry and change the first column to N,
Since the sitt HYRO is an error, change the Y to an N for this site as
shown above.

If the site 15 a fixed site that is known and stationary, change the first
column to <F>. For this PSEUDO-KINEMATIC project, RICK is the
fixed site and the other sites are the rovers with approximately five
minutes of data at each site.

The KNOWN column is an indicator of the accuracy to which this site is
known. A 9 is used to indicate that the site is completely unknown. A
8 says the position uncertainty is greater than 20 meters. A 0 says that
the site is to be used as a fixed control site. For this sample
PSEUDO-KINEMATIC project, sites CRIK, GONE, and HYRD are to
be considered unknown sites and site RICK is a fixed control site, RICK
has a known location of N 37 degrees 31 minutes 46.70651 seconds
latitude, W 122 degrees 3 minutes 51.18061 seconds longitude, and an
etipsoidal height of -13.629. Enter a <02> in the known column and the
tatitude and longitude values for site RICK,

Press the <TAB> key again and move to the SLANT column. This
column is used to correct the difference between the antenna and the
mark. Since it is difficult to directly measure from the mark to the center
of the antenna, the field survey crew may measure from the mark to the
edge of the antenna platform using the Ashtech "HI RODS". The field
survey crew may have entered the slant height measurement into the
receiver at the time of measurement and on the field log sheets. Hint:
You should always check this number to make sure that the number has

been correctly entered.

Press <F3> to view a pop up menu which displays the numbers for the
HI (height) calculation in meters. The computer will display the
following:
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Merw 1.1 - Project Station Information

SiTE SESSION KNOWN SLAMT LAT!ITUDE LORG] TUDE ELIP_HT
¥ CRIK A 8 1.606 N 37 32 12.94914 W 122 3 56.87085 -17.1810
Y GOKRE A 8 1.606 N 37 32 37.09423 W 122 & 9.300M -12.8550
Y HYRD A 8 : 319¢ 5210
N HYRO A 8 09880 T, 7180
F RICK A 0 SLANT .. 0500 18041 - 6290

RADIVUS  D,1430

ADDED OFFSET  §,0000

COMPUTED HT  2.085%

<ESC> - ABORT F10 - ACCEPY

<F1> SITE DATA <F3> POP UP <f5» ADD ENTRY <F10> ACCEPT <ESC> ABORT

In this case, the slant measurement data was entered by the field survey
person. When you check the field data log, you also check the method of
HI measurement. [f the tield surveyor used the Ashtech "HI RODS" to
make this measurement, then the measurement was probably made
between the survey mark and the top of the antenna platform, through an
opening 1n the antenna ground plane. Whenever the HI RODS are used
to make the measurement 1n this manner, the radius 1s 0.1150 to the
outside diameter of the holes and 0.1430 for the outside edge of the
ground plane. For this example, the measurement was made to the
outside edge of the ground plane, to arrive at the correct computed height,
you should enter 0.1430 in the radius field. Press the TAB k
from the "slant” number to the "radius” number and enter
If you press < TAB> again, the cursor will move to the
position. The computed height will change to 1.6237. The added offset
number is vused to add any offset which was not already accounted for.
Pressing <TAB> again will move to the slant position. You can not
move the cursor to the computed height position, as this is calculated from
the information entered in the slant, radius, and added offset fields.

After you have entered the slant, radius, and any added offset numbers,
press <F10> to accept the numbers. The pop-up will disappear and the
display will show all the project station information.

You should check the slant range of each site for the correct slant, radius,
and added offset measurements. For this PSEUDQ-KINEMATIC project,
each of the slant measurements were made from the outside edge of the
antenna, so the radius should be 0.1430 for each of the sites.

You now have the correct information in the computer ready for
processing the PSEUDO-KINEMATIC survey project. Press <F10> to
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