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SOFTWARE LICENSE AGREEMENT

IMPORTANT: BY OPENING THE SEALED DISK PACKAGE CONTAINING THE SOFT-
WARE MEDIA, YOU ARE AGREEING TO BE BOUND BY THE TERMS AND CONDI-
TIONS OF THE LICENSE AGREEMENT (“AGREEMENT”"). THIS AGREEMENT
CONSTITUTES THE COMPLETE AGREEMENT BETWEEN YOU (“LICENSEE”") AND
MAGELLAN CORPORATION (“LICENSOR”). CAREFULLY READ THE AGREEMENT
AND IF YOU DO NOT AGREE WITH THE TERMS, RETURN THIS UNOPENED DISK
PACKAGE AND THE ACCOMPANYING ITEMS TO THE PLACE WHERE YOU OB-
TAINED THEM FOR A FULL REFUND.

LICENSE. LICENSOR grants to you a limited, non-exclusive, non-transferable, personal li-
cense (“License”) to (i) install and operate the copy of the computer program contained in this
package (“Program”) in machine acceptable form only on a single computer (one central pro-
cessing unit and associated monitor and keyboard) and (ii) make one archival copy of the Pro-
gram for use with the same computer. LICENSOR and its third-party suppliers retain all rights
to the Program not expressly granted in this Agreement.

OWNERSHIP OF PROGRAMS AND COPIES. This License is not a sale of the original
Program or any copies. LICENSOR and its third-party suppliers retain the ownership of the
Program and all copyrights and other proprietary rights therein, and all subsequent copies of the
Program made by you, regardless of the form in which the copies may exist. The Program and
the accompanying manuals (“Documentation”) are copyrighted works of authorship and contain
valuable trade secret and confidential information proprietary to LICENSOR and its third-party
suppliers. You agree to exercise reasonable efforts to protect the proprietary interests of
LICENSOR and its third-party suppliers in the Program and Documentation and maintain them
in strict confidence.

USER RESTRICTIONS. The Program is provided for use in your internal commercial business
operations and must remain at all times upon a single computer owned or leased by you. You
may physically transfer the Program from one computer to another provided that the Program is
operated only on one computer at a time. You may not operate the Program in a time-sharing or
service bureau operation or rent, lease, sublease, sell, assign, pledge, transfer, transmit
electronically or otherwise dispose of the Program or Documentation, on a temporary or
permanent basis, without the prior written consent of LICENSOR. You agree not to translate,
modify, adapt, disassemble, decompile, or reverse engineer the Program, or create derivative
works of the Program or Documentation or any portion thereof.

TERMINATION. The License is effective until terminated. The License will terminate without
notice from LICENSOR if you fail to comply with any provisions of this Agreement. Upon
termination, you must cease all use of the Program and Documentation and return tem, and any
copies thereof, to LICENSOR.

GENERAL. This Agreement shall be governed by and construed in accordance with the Laws
of the State of California and the United States without regard to conflict of laws provisions
thereof and without regard to the United Nations Convention on Contracts for the International
Sale of Goods.



DISCLAIMER OF WARRANTIES AND LIMITATION OF
LIABILITY

LICENSOR AND ITSTHIRD-PARTY SUPPLIERS MAKE NO WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING THE PROGRAM, MEDIA,
DOCUMENTATION, RESULTSOR ACCURACY OF DATA AND HEREBY EXPRESSLY
DISCLAIM ANY WARRANTIES OF MERCHANTABILITY AND FITNESSFOR A
PARTICULAR PURPOSE AND NONFRINGEMENT. LICENSOR AND ITSTHIRD-
PARTY SUPPLIERS DO NOT WARRANT THE PROGRAM WILL MEET YOUR
REQUIREMENTS OR THAT ITSOPERATION WILL BE UNINTERRUPTED OR ERROR-
FREE.

LICENSOR, itsthird-party suppliers, or anyone involved in the creation or deliver of the
Program or Documentation to you shall have no liahility to you or any third-party for special,
incidental, indirect or consequential damages (including, but not limited to, loss of profits or
savings, downtime, damage to or replacement of equipment or property, or recover or
replacement of programsor data) arising from claimsbased in warranty, contract, tort (including
negligence), strict liability, or otherwise even if LICENSOR or its third-party suppliers have
been advised of the possibility of such claim or damages. The liability of LICENSOR and its
third-party suppliersfor direct damages shall not exceed the actual amount paid for this Program
License.

Some states do not allow the exclusion of limitation of implied warranties or liability for
incidental or consequential damages, so the above limitations or exclusions may not apply to
youl.

U.S. GOVERNMENT RESTRICTED RIGHTS

The Program and Documentation are provided with RESTRICTIVE RIGHTS. Use, duplication,
or disclosure by the Government is subject to restrictions as set forth in subdivision (c)(1)(ii) of
the Rightsin Technical Data and Computer Software clause at DFARS 252.227-7013 or
subdivision 9(C)(1) and (2) of the Commercial Computer Software - Restricted Rights 48 CFR
52.227.19, as applicable.

Should you have any questions concerning the License Agreement or the Limited Warranties
and Limitation of Liability, please contact in writing: Ashtech, 1170 Kifer Road, Sunnyvale,
CA 94086
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How To Use ThisManual

This manual describes the use of the PNAV (Precise Differential GPS Navigation and
Surveying) software.

Before processing data with PNAV, we recommend that you read through the
Introduction to this manual to become familiar with PNAV'’s capabilities.

In this PNAV User’s Guide, the chapter PNAV and Your Application describes the PNAV
software architecture, provides general and detailed guidelines for field procedures and
postprocessing.

The Getting Sarted chapter summarizes the main tasks associated with PNAV
processing: downloading data, running PNAV, batch processing, data processing, post-
mission functions, and PNAV utility functions, results evaluation, reprocessing hints, and
navigating PNAYV screens.

For downloading procedures, see the Transfer User’s Guide.
Standard PNAYV execution from WinWinPrism and prerequisite input file editing is

accomplished via the WinPrism/PROCESS function; for detailed procedures, see the
Process User’s Guide.

In this PNAV manual, the chapters Batch Processing and Data Processing describe
PNAV data processing.

The chapter Post Mission describes the creation of post-processing plot files, interpolation
of photogrammetry files, and comparison of navigation solutions.

The chapter PNAV Utility describes the modification of default parameter used in PNAV
processing and manipulation of B-files and navigation solutions.

The Setup Menus chapter describes the setup of display attributes, output file selection,
Kaman filter parameters, runtime parameters, miscellaneous parameters, station
positions, and waypoints.

The Graphics Display Window chapter describes the in-process graphical trajectory
display.

The Command Line Options chapter describes advanced PNAV options which are only
available when running PNAV from a DOS prompt.

The Program Input and Output Data Files chapter defines the input files used by PNAV
and output files generated by PNAV.

For any problems encountered while running PNAV, check the PNAV Error Messages

chapter for more detail on the problem and its resolution. Should you need further
assistance, see the Customer Support chapter at the end of this manual.
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Program Identification

ThisPNAV.EXE isprotected by Sentinel key. Thefunctionality and version ID of the
PNAV program is determined based on the Sentinel key. The ID letter appended to
the version number of the software and indicates the functionality shown in Table 1.1.

Table 1.1: PNAV Functionality

Sentinel Key | Version ID PNAV Functionality
None D Only allows surfing of menu screens. Data can not be processed.
PNAV T Process datain NAVIGATION mode only. Process single and dual
frequency data.
PNAVL1 m Processdatain SURVEY and NAVIGATION mode. Process CA
PRISML1 psuedo-ranges and L 1 carrier phase (single frequency data) only.
PRISMWL1
PRISM M Process dartain SURVEY and NAVIGATION mode. Process single
PRISMW and dual frequency data.

PNAYV Software User’s Guide



| ntroduction

PNAV (Precise Differential GPS Navigation and Surveying) allows you to post-process
data collected by Ashtech Global Positioning System (GPS) receivers to provide precise
relative positioning between a static or moving Base receiver and a static or moving Rover
receiver. This chapter introduces the following PNAV -relevant topics: differential
processing, on-the-fly ambiguity resolution, forward and backward processing, static
processing, photogrammetry interpolation, basic field configuration, and PNAV
positioning accuracy.
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Differential Processing

PNAV processes GPS data differentialy, i.e., it calculates the relative position of one
receiver to another receiver by processing together data from both receivers collected
simultaneously. Data from Ashtech GPS receivers contains either code phase or code
phase and carrier phase. PNAV can use whatever type of GPS datais available, and you
can select which datatype to process for the types available in the data files. PNAV was
designed primarily to do high-accuracy (centimeter-level) carrier-phase processing with
dual-frequency, full-wavelength (P-code) data, but is also capable of performing low-
accuracy (1-3 meter) code-phase differential processing if only code-phase datais
available. PNAV can process data from up to 11 satellites simultaneously.

On-The-Fly Ambiguity Resolution

A major advantage of PNAV isthe ability to resolve or fix the carrier-phase integer
ambiguities while the receiver isin motion or "on-the-fly" with dual-frequency data.
Unlike standard kinematic processing, PNAV does not require a static initialization or an
antenna swap to solve the ambiguities and does not require the field operator to return to a
known point if lock on the satellitesis lost while the receiver is moving from point to
point.

Forward and Backward Processing

Another advantage of PNAYV isthat it offers Forward and Backward Processing which can
expand the range of good solutions. By processing datain both forward and backward
directions and combining both solutions, PNAV can provide the same positioning
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accuracy throughout the data collection period (assuming continuous tracking of the
same set of satellites during that period). That is, there will be the same level of
accuracy during the settling-down period and the final period.

Static Processing

Although designed especially for dynamic data collection (such as navigation/
trajectory computation and kinematic survey), PNAV also works in static mode,
achieving centimeter-level accuracy with aslittle as 2-10 minutes of good-quality,
dual-frequency data.

Photogrammetry Interpolation

Another powerful application of PNAV isin photogrammetry. The PHOTO.DAT file
containing precise time tags of a photo pulse is combined in the PNAV program with
the output files from the PNAV carrier-phase processing to create an output file with
precise positions at the photo time tag. Plots showing the position of the photo pulse

along the trgjectory are also created.

Basic Field Configuration

The basic field configuration for PNAV consists of two receivers. Oneis placed at a
stationary point with a known position and serves as the Base station. The other
receiver is generally in motion, either moving along a desired trajectory, or moving
from point to point. Thisreceiver is called the Rover, and PNAV will calculate the
relative position of the Rover receiver to the Base receiver using the data collected.
When PNAV processes the data, the first 2-10 minutes constitutes a " settling down"
period, as PNAV solves for the ambiguities and converges on the position. The field
operator should take thisinitial period into account during data collection. If no loss
of lock occurs after this period, and the satellite geometry remains strong, maximum
accuracy is maintained for every epoch of data. If aloss of lock occurs, particularly
on all satellites, PNAV will have to recompute the ambiguities once lock on the
satellites is regained.
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PNAYV Positioning Accuracy

PNAYV is apowerful processing tool capable of computing relative positions with
centimeter-level accuracy in less than ten minutes if the following conditions are met:

+ dual-frequency, full-wavelength data,

e PDOP <4,

e a minimum of five satellites and preferably six or more satellites,
e a minimum number of cycle slips caused by obstructions,

e abaseline separation of less than ten kilometers, and,

e alow multi-path field environment.

If any of these conditions are not met, PNAV is still capable of producing accurate
float ambiguity positions or highly accurate fixed ambiguity positions.

The accuracy of the results is indicated by the one-sigma RMS position error
calculated for each epoch during processing. This value of the position error can be
trusted if the chi-square value is less than 1.0 and the averaged post-fit carrier-phase
residual is less than 0.02 meters. These parameters are discussed in detail in the
Verbose Result Display section of the chapt&ata Processing.

The maximum possible accuracy of the results is strongly dependent upon the data
type used. The following table shows various level of accuracy and the approximate
time needed to initially achieve that accuracy for each data type. This table assumes a
minimum of five satellites, PDOP < 4, separation between the Base receiver and the
Rover receiver of less that ten kilometers, and infrequent loss of lock.
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Table 2.1: PNAV Processing Accuracy

PNAV Processing Accuracy (PDOP < 4.0)

Data Type Accuracy

Unsmoothed C/A-code phase | 3-10 meters

Smoothed C/A-code phase 1-3 meters

Smoothed P-code phase 0.2-1 meters

L1-only C/A-code + carrier | 1-3 metersin first 2-10 minutes, 0.1-1.0 meters thereafter. Best results

phase, float ambiguities (0.05-0.3 meters overall) can be achieved by forward and backward pro-
cessing.

Dual-frequency code (P- 0.5-2 metersin first 2-5 minutes, 0.1-0.5 meters thereafter. Best results

code) + carrier phase, float (0.05-0.3 meters overall) can be achieved by forward and backward pro-

ambiguities cessing.

Dual-frequency code (P- 0.5-2 metersin first 2-5 minutes, 0.01-0.1 meters when the ambiguities are

code) + carrier phase, fixed | fixed.

ambiguities
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The next chapter provides a more complete description of PNAV applications and
accuracy.
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PNAYV and your Application

PNAV

PNAV Software Architecture

This chapter provides guidelines for using the PNAV software for your application. First,
the underlying PNAV software principles and architecture are discussed. Then, general
guidelines for field procedures for data collection and data processing are presented.
Finally, the recommended data collection and data processing procedures are described
for the two most common applications, trajectory computation and survey.

PNAV is aKaman filter-based program which processes GPS observables sequentially.
This differs from other Ashtech postprocessing software such as QUICK which uses
batched least squares.

PNAYV processesthedatain asingle path, i.e., it takes each epoch’s raw measurement data,
checks for data blunders, incorporates the valid datainto the Kalman filter, and generates
asolution for that epoch. It does not reprocess data from previous epochs.

When using the Kalman filter to process datain Navigation Mode, PNAV computes each
epoch’s solution based on not only current measurement data but past measurement data
also, as opposed to the single-epoch |east-squares solution which uses only the current
measurement to compute the current position. Thisis based on asimple logic that a
current position is related to a past position. (Y ou cannot be here from nowhere.) Because
of this "weighted averaging" of all dataavailable, logically any solution would be better
with more data. This introduces an initial solution transition in the Kalman filter. This
initial transient, or "settling-down period”, is required to achieve the desired accuracy. For
dual-frequency data, PNAV takes 1-2 minutes to reach submeter accuracy.

Y ou can process the measurement datain the reverse order of data collection (backward)
in addition to processing the datain the order of data collection (forward). This backward
processing can betotally independent from the forward processing. After achieving results
from both processing in both directions, at each epoch, both the forward solution and the
backward solution are independent of each other and thus can be combined by asimple
weighted least-squares fit. Note that the initial "settling-down period" (which has larger
solution errors) in the forward processing isthe "final" solution period (which has smaller
solution errors) in the backward processing. When combining both solutions through a
weighted least squares, an accurate solution can be achieved. Thisis the fundamental
reason that forward and backward processing can achieve accurate solutions over the
whole data span.

When processing datain Survey Mode, PNAV checksfor the four-character siteidentifier
which can be edited via the WinPrism/PROCESS/EDIT LOGTIME function to determine
whether the receiver isin moving mode or in stationary mode. Any site ID starting with a
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"?' will be considered to be moving, otherwiseit is considered to be stationary. Based
onthissite ID, PNAV adjustsits data processing model:

e The filter is opened up to allow position changes while the receiver is in
moving mode.

* The filter is adjusted to a recursive least squares while the receiver is in
stationary mode.

As mentioned previously, since PNAYV processes data sequentially in a single path,
the stationary site's solution would be the last epoch solution for that stationary site.

General Guidelines for Field Procedures

This section discusses the issues the field crew should consider when collecting
navigation/trajectory data or survey data for subsequent PNAV processing: satellite
geometry, multiple reference stations, maintaining lock, low multi-path effect, and
data recording interval.

Satellite Geometry

The recommended satellite geometry is at least five satellites (preferably six or more)
and PDOP less than 4. With the full GPS constellation, these requirements are not
hard to meet.

At least five satellites, preferably six or more. PDOP less than 4.
With the full GPS constellation, these requirements are not hard to meet.

Multiple Reference Stations

Using multiple reference stations can provide multiple trajectories (solutions) from

each reference station. These multiple trajectories (solutions) are excellent solution
cross-checks. Whenever possible, establishing at least two reference stations is highly
recommended. In addition, in analog to the satellite constellation (PDOP), these
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reference stations should be distributed over the data collection field. For example, in
the following setup, plan B is preferred to plan A.

£y = Base Site

Survey Area i Survey Lrea M

Plan A Flan B

Figure 3.1: Survey Planning

In order to take advantage of PNAV batch processing, the field crew must set up one
reference station throughout the data collection period. This station will be used asthe
control site during PNAV batch processing.

Maintaining L ock

Asdiscussed in the PNAV Software Ar chitectur e section above, having uninterrupted
data means more data for achieving a "weighted averaging" solution for each epoch,
which in turn means higher accuracy. During the data collection, any attemptsto
maintain lock throughout whole data collection will provide the best possible PNAV
solutions.

Low Multi-path Effect

Multi-path is by far the most unpredictable error source in GPS observables. It cannot
be canceled by a double difference because it isalocal effect; and, because it has
strong temporal correlation, it requires alonger time to average out its effect. We
recommend that the survey crew place a GPS antennain alow multi-path
environment. Avoid antenna placement close to buildings, trees, or metal structures.
In cases where it isimpossible to avoid these multi-path sources, we recommend
occupation of the site for alonger period of time.
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Data Recording Interval

The data recording interval depends on severa factors, such asrover dynamics, final
solution requirement, and the receiver’s internal memory capacity or the data logging
device's memory capacity. The following guidelines are helpful in determining the
recording interval:

e Trajectory computation: 0.5 to 2 seconds; the higher the rover dynamics is,
the shorter the data recording interval should be.

e Survey: 5 seconds for most point surveying applications; if the trajectory is
of interest also, such as in contour profiling, consider a one-second recording
interval.

The advantages of a longer recording interval are:

1. The measurement data is less subject to temporal correlation, thus improving

the Kalman filter performance.

2. Less data logging memory is required. However, in trajectory computation,
consider a two-second or shorter recording interval.

General Guidelines for PNAV Data
Processing

PNAYV data processing, the following general guidelines apply to either trajectory or
survey processing:

1. For best results with PNAV's on-the-fly ambiguity resolution, the following
conditions should be met:

e Full-wavelength dual-frequency observables.
e Less than 10-kilometer baseline separation.
e Six or more satellites with PDOP less than 4.

2. The PNAV default parameters are optimized for data collected in a normal
multi-path environment, such as an open field. When processing data
collected in a high multi-path environment, such as in the forest or in the
city, increase the Kalman measurement noise parameters in the <Alt-K>
Kalman Setup Menu by at least a factor of 2.0, especially the pseudo-range
measurement noise. See 8stup Menus chapter for details.

berun (See Option E - Merge B-filesunder the PNAV Utility Menu). If this utility isnot run, a

== If therearemorethan 10 Kinematic or rapid static filesin adirectory, the COMBFILE utility should
Windows system error may occur.
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PNAYV for Navigation

If an epoch-by-epoch position solution are desired, select NAVIGATION in Menu
3.0/PROCESSING MODE. During the data processing, PNAV will ignore the site ID
in the B-file, and will create an independent epoch-by-epoch solution.

Normal differential GPS (DGPS) requires a stationary site as the Base station. An
extension of this conventional DGPS is to compute the relative position between two
moving receivers. To perform this type of data processing, select the Relative
Navigation Mode in appropriate menus.

This section discusses the following special considerations required to achieve the
best position solutions: field procedures for Navigation Mode, code-phase processing,
carrier-phase processing, dual-frequency receiver, single-frequency receiver, and
Relative Navigation field and processing procedures.

Field Proceduresin Navigation M ode

This paragraph describes the following reguirements for the collection of navigation
data: Recording Interval and Initialization Period.

Recording Interval

The recording interval of the measurement data isimportant for PNAV’s Kalman
filter to process the data properly (i.e., predict the next epoch’s position) in the PNAV
Navigation Processing Mode. The recording interval necessary directly corresponds
to the Rover motion dynamics; in general, the faster the Rover is moving, the shorter
the recording interval. We recommend:

« static or walking - 5 to 10 seconds
* automobile - 2 to 5 seconds
e aircraft- 0.5to 1 second

Settling-Down Period

While neither a static initialization nor an antenna swap is necessary with PNAV, the
field crew should plan for a "settling-down" period. The settling-down period is the
time PNAV requires to converge on a solution during processing and requires
continuous carrier-phase tracking. The length of the settling-down period is a
function of the number of satellites available, PDOP, baseline separation, recording
interval (RCI), and type of data collected.

Whenever you lose lock, you do not have to reinitialize on a known point, Iplamio

for another settling-down period. While PNAV can recover from a cycle slip without
having to reinitialize on a known point, we do not recommend it for use in areas with
several obstructions, or in high-multi-path environments.
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Thefollowing recommended settling-down times ar e only guidelines; the period may decr ease or
increase depending upon your environment.

Ambiguity-free Solutions: Dual-frequency (P-code) Data

One to five minutes with six or more available satellites, good PDOP, and an RCI of
five seconds or less.

Ambiguity-fixed Solutions: Dual-frequency (P-code) Data
With six or more available satellites and good PDOP, the settling-down time (time-to-
fix, tfix) approximately follows the formula
tfix (min) = [baseline separation (kilometers) + RCI (seconds)]/2
For example, if the Base and the Rover receivers areinitialy five kilometers apart,

and the recording interval is five seconds, then the time-to-fix to the ambiquities will
be about five minutes.

For processing in the Navigation Mode, if the calculated time-to-fix islessthan five minutes, assume
aminimum of five minutes.

Ambiguity-fixed Solutions: Single-frequency (C/A Code) Data

With six or more available satellites and good PDOP, 30 minutes minimum to fix
ambiguities, and 10 minutes minimum to settle down to sub-half-meter accuracy.

Code-Phase Processing

If submeter- or meter-level accuracy will satisfy your accuracy reguirement,
processing carrier-phase-smoothed code phase (pseudo-range) will provide the most
robust solution with minimum amount of processing time. For Ashtech receivers
(except Dimension), the carrier-phase smooth corrections are stored in the B-file.

To perform thistype of data processing:

1. InMenu 3.0, select FORWARD EXECUTION MODE. (FORWARD
AND BACKWARD processing will only provide up to 10% accuracy
improvement.)

2. InMenu 3.0, select the appropriate ROVER MOTION DYNAMICS.

3. InMenu 3.1, select DATA TO PROCESS All Codes (if it isavailablein
the menu) or CA codeif the datais from single-frequency receiver.

4. InMenu 3,1, verify that USE SMTHCOR isset to Yes.

5. If either BASE receiver or the ROVER receiver was placed in a high-multi-
path environment, viathe <Alt-K> Kalman Setup Menu, increase the

Pseudo-Range errorsin the Kalman Filter M easurement Noise
Parameters.
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6. Processthe data.

This processing technique is also recommended if aquick view of overall trgjectory
and data collection status is desired. Its processing results can also serve as across
check for larger error (> 5 meters) carrier-phase processing results which will be
discussed next.

Carrier-Phase Processing

The carrier-phase observable provides much lower measurement noise than the code-
phase (pseudo-range) observable does. However, it is subjected to an unknown initial
integer ambiguity. Processing both types of observables together will provide better
solutions. Smoothing pseudo-ranges with carrier phase as discussed above provides a
suboptimal solution. An optimal solution would be processing both types of raw
measurements through a Kalman filter and treating each type of data as independent
measurements. Averaging code phase determines the integer ambiguities while the
carrier phase tracks the Rover's motion. Thisisthe approach PNAV takes.

Dual-Frequency Receiver

Dual-frequency observables provide the following advantages:
« Form wide-lane ambiguities for fast integer ambiguity resolution.

« Remove ionosphere delay for long baseline separations (larger than 10
kilometers).

The dual-frequency observables mentioned throughout this manual refer to full-
wavelength carrier-phase observables along with P-code pseudo-range
measurements. We recommend the following procedures for processing dual-
frequency data.

Lessthan 10 Kilometer Baseline
1. Select eitheFORWARD or FORWARD AND BACKWARD
EXECUTION MODE.

2. SelecALL OBSERVABLES.
3. SetFIXAMBStoYes.

Long Baseline up to 1000 Kilometers
When processing data in which the baseline exceeds 10 kilometers, PNAV may not

be able to fix integer ambiguities even if youBEX AMBSto Yes.

By default, PNAYV starts to model the residual ionosphere when the baseline
separation is longer than 15 kilometers. UseAthomatic default in the <Alt-R>
RunTime Setup Menu, or sitodel 1onospheric Delay to Yes.

In summary, the recommended processing procedure is:
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1. Select FORWARD AND BACKWARD EXECUTION MODE.
2. SetFIX AMBSto No.
3. Set MODEL IONOSPHERE DELAY to Yes or Automatic.

You may wish to set FIX AMBSto Yes, if you desireto carry on the fixed ambiguity solution from a
baseline less than 10 kilometersto a basleine longer than 10 kilometers, and if the following
conditions are met:

e The integer ambiguities are fixed.

* The initial baseline is less than 10 kilometers.

e There was no loss-of-lock.

« Atleast five satellites with good geometry have no cycle slips in any case.
lonospheric Free Combination of Observables
Processing data using ionospheric-free combinations can provide an cross check for
results produced by other processing methods. The summary procedure is:

1. SelecFORWARD AND BACKWARD EXECUTION MODE.

2. Inthe <Alt-R> RunTime Setup Menu, $&rm L C Observablesto Yes.

3. Inthe <Alt-K> Kalman Setup Menu, change thaman Filter
M easurement Noise Parameters as follows:
CA Pseudo-Range:100.0 meters

L1 Carrier Phase: 0.15 cycles
Single-Frequency Recelver

For single frequency uses, the recommended procedure is:
1. SelecFORWARD AND BACKWARD EXECUTION MODE.
2. SetFIX AMBStoNo.

Relative Navigation

In order to achieve best relative navigation solution, a good position solution in the
Base receiver's B-file is required, besides all the requirements for the best standard
navigation solution. The position stored in the B-file is computed in real-time in the
receiver. Due to atmospheric delay and Selective Availability imposed by the
Department of Defense, a standalone receiver without real-time differential correction
provides a solution accuracy of about 80 meters. In addition, the position will jump on
a scale of 10 meters when the number of satellites used in the position computation is
changed. These errors will reduce the PNAYV relative navigation solution accuracy.
There are two ways to improve the position solution in the Base receiver's B-file:
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1. Operate both the Base receiver and the Rover receiver in real-time
differential mode as described in the operating manual for your receiver. The
collected B-files can then be directly used in PNAYV relative navigation
processing.

2. Postprocess (in PNAV Navigation Mode) the moving B-file which is going
to be used as Base station in relative navigation processing with a stationary
reference station, use the resulting C-file to modify the moving Base B-file,
and then process (in PNAV Relative Nav Maode) the modified moving Base
B-file with the desired moving Rover B-file. The summary procedureis:

a Selectthe NAVIGATION PROCESSING MODE.

b. Select the stationary B-file asthe BASE FILE and the moving B-file as
the ROVER FILE.

c. Processthe B-filesto create a C-file.

d. Modify the moving B-file with the C-file created in the above step,
using the option PNAV UTILITY/B-FILEUTILITY/MODIFY NAV
SOLUTION.

e. Sdectthe RELATIVE NAV PROCESSING MODE.

f.  Select the modified moving Base B-file asthe BASE FILE and the
moving Rover B-file asthe ROVER FILE, and process the two files.

PNAYV for Survey

If abaseline vector solution is desired, select SURVEY in Menu 3.0/PROCESSING
MODE or Menu 1.0/PROCESSING MODE. During the data processing, PNAV will
retrieve the LOGTIMES file, which can be edited either via the WinPrism/
PROCESS/EDIT LOGTIME function or under the EDIT LOGTIME selection in
menu 2.0/SURVEY PRE-PROCESSING in PNAV. PNAV will create vector
solutions and store them in abinary O-file. Follow the GENERAL GUIDELINES
FOR FIELD PROCEDURES and GENERAL GUIDELINES FOR PNAV DATA
PROCESSING discussed in earlier sections. For details on processing survey data see
the WinPrism Process User's Guide and the Getting Started chapter in this manual.

This section discusses the special field procedures for Survey Mode and single-
frequency receiver considerations required to achieve the best vector solution.

Field Procedures for Survey Mode

This section describes the following requirements for the collection of survey data:
Static Sitesand Site ID, Recording Interval, Settling-Down Period, and Survey Mode
Methodol ogies.
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Static Sitesand SitelD

Four characters are used to identify a site which you can edit via the WinPrism/
PROCESS/EDIT LOGTIME screen.

A site nameis classified into static site name and non-static site name. Any site name
which starts with a non-question mark is considered to be a static site name and an
averaged solution will be output to the vector O-file and SUMMARY .OUT file. For
example: 111, PLAZ, and Z??? are valid static site names.

A non-static site name is any site name which starts with a question mark. For
example: 7???, 2101, and ?RST are valid non-static site names.

Ensurethat a static site name only always appear s during any static site occupation period;
otherwise the results of subsequent PNAV processing may be invalid.

PNAV processing capacity islimited to no morethan 80 static sitesin a Rover file.

Recording Interval

For general PNAV surveying, we recommend 1-10 seconds, depending on memory
capacity and production speed desired. If the ROVER MOTION DYNAMICS are
WALKING or AUTOMOBILE, we recommend 5 seconds.

Settling-Down Period

While neither a static initialization nor an antenna swap is necessary with PNAV, the
field survey crew should plan for a"settling-down" period. The settling-down period
isthetime PNAV requiresto converge on a solution during processing and requires
continuous carrier-phase tracking. The length of the settling-down period isa
function of the number of satellites available, PDOP, baseline separation, recording
interval (RCI), and type of data collected.

Whenever you loselock, you do not haveto reinitialize on aknown point, but do plan
for another settling-down period. While PNAV can recover from a cycle slip without
having to reinitialize on aknown point, we do not recommend it for use in areas with
several obstructions, or in high-multi-path environments.

To decrease the required settling-down period, perform an antenna swap or begin data
collection over a known baseline.

Thefollowing recommended settling-down times ar e only guidelines; the period may decr ease or
increase depending upon your environment.
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Ambiguity-free Solutions: Dual-frequency (P-code) Data

one to five minutes with six or more available satellites, good PDOP, and an RCI of
five seconds or less.

Ambiguity-free Solutions: Single-frequency (C/A Code) Data
two to ten minutes under the same conditions.
Ambiguity-fixed Solutions: Dual-frequency (P-code) Data

With six or more available satellites and good PDOP, the settling-down time (time-to-
fix, tfix) approximately follows the formula:

tfix (min) = [baseline separation (kilometers) + RCI (seconds)]/2
For example, if the Base and the Rover receivers areinitialy five kilometers apart,

and the recording interval is five seconds, then the time-to-fix to the ambiquities will
be about five minutes.

For the Survey Processing Mode, if the calculated time-to-fix isless than five minutes, assume a
minimum of five minutes.

Antenna Swap

For best results with single-frequency data and ambiguities-fixed solutions, we
recommend that you either perform an antenna swap or start on a known baseline.
PNAV accepts "?SSS" or "?SWP" asvalid site identifiers indicating the start of an
antenna swap and then checks the site IDs in the Base and Rover B-files for the next
30 minutes to determine whether a swap actually occurred, i.e. whether the correct
site IDs for the known point and the swap point were actually swapped. Place the
rover antenna on theinitial swap point, enter ?SSS or ?SWP in the rover receiver to
mark the swap, and perform the swap as described in the operating manual for your
receiver.

An example of LOGTIMES with antenna swap is shown below.
| NT# TSTART TEND R1 R2 R3 Comment s

0 22:30:00.00 22:35:10.00 _TGQ3 ???? ???? antenna swap between R2 and R3 only
1 22:35:10.00 22:36:00.00 _TG 111M ?SSS at | east one epoch in B-files
2 22:36:00.00 22:40:20.00 _TG& 111M SSSM HOVE LEG

3 22:40:20.00 22:40:30.00 _TG& ???? SSSM

4 22:40:30.00 22:42:10.00 _TG3 ??27?2? 2?2?27

5 22:42:10.00 22:46:10.00 _TG3 SSSM 111M AWAY LEG

6 22:46:10.00 22:46:20.00 _TG3 ???? 111M

7 22:46:20.00 22:47:10.00 _TG3 ???? 2?7727

8 22:47:10.00 22:51:10.00 _TG& 111M SSSM HOVE LEG

9 22:51:10.00 23:00:40.00 _TG&3 111M ????

10 23:00:40.00 23:03:40.00 _TG3 111M HYD1 Survey point

11 23:03:40.00 23:08:40.00 _TG3 111M ??7??

39



40

12 23:08:40.00 23:11:40.00 _TG3 111M CHSX Survey Poi nt
13 23:11:40.00 23:15:00.00 _TG3 111M ???°?

Survey M ode M ethodologies

Three surveying methods are appropriate when processing with PNAV in the Survey
Mode: Kinematic, Fast Stetic, and Fast Static/Kinematic Combination.

Kinematic

In kinematic mode, data is collected throughout the trajectory. If the receiver
traverses among obstructions such astrees and buildings and loss-of -lock occurs, then
the integer ambiguities need to be re-acquired.

After theinitialization period has passed, then the field operator need only stay on the
static points for one to two minutes, like a conventional kinematic survey. Again, if a
loss-of-lock occurs in the middle of data collection, the operator has to plan for
another initialization period.

Thisinitialization period may be dynamic.

A variation of the kinematic method would be to begin data collection over a known
baseline which would substantially reduce the initiaization period requirement.

Advantages:
e Increase in production speed.
e Trajectory information is available.
Disadvantages:
« Data is more susceptible to failure.
e Operator must carefully monitor data collection.
* May require more memory capacity and battery power.

Kinematic: Data Collection Procedure

We recommend that the field operator:

1. Set MIN SV to 6 in receiver. (See the receiver operating manual for details.)
Then if the receiver cannot maintain lock on at least six satellites, it will
issue a loss-of-lock alarm and display an appropriate text message.

2. Iflockis lost, either:

« Occupy the next site, and reinitialize the integer ambiguities for at least
the initialization period. Enter a special site name "?RST" in receiver
menu 9 and record at least one epoch of data with this site name before
entering the desired site name.

[or]
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* Record the site information for reinitialization during PNAV
processing.

Kinematic: PNAV Processing Procedure

We recommend that the processor do the following (using either the WinPrism/
PROCESS/EDIT LOGTIME screen or the EDIT LOGTIME screen under the Survey
PRE-PROCESSING MENU of PNAV. In either case use the SITE pdRESET

data entry field):

1. |If noloss-of-lock occurred during data collection (or the next site was used
to reinitialize the ambiguities during the survey), set the Reset Ambiguities
parameter tiNo.

2. Ifloss-of-lock occurred during data collection and the next site wasadt
to reinitialize the ambiguities during the survey, set the Reset Ambiguities
parameter t es for that site.

Fast Static

If data is_notcollected throughout the trajectory, but is collected at the stations for at
least the initialization period, then the field operator either sets the data record to N
between sites or turns the receivers off between sites.

Advantages:
* Increased data reliability.
e May require less memory capacity.
e Simple field procedures
Disadvantages:

e Decrease in production speed.

e Trajectory information is lost.

e Trajectory portion of the run is not available for use as part of the
initialization period.

Fast Static: Set Data Record to N or Turn Receivers Off Between Sites
Proceed as follows:

1. Enter site name "????" in receiver menu 9. (See the receiver operating
manual for details.)

2. Record at least one epoch of data with site name "????"
3. Setrecord to "N", or turn receiver power off.

4. After you are ready to record data at next site (turn receiver power on, if
required), set record to "Y" and make sure the site name is still "???7?".

5. Record at least one epoch of data with site name "???7?".
6. Set the site name to the desired name.
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7. Stay at the site for at least the initialization period.
8. Repeat steps 1 through 7 above.

Fast Static: Turn Receivers Off Between Sites

Y ou must add another 2 to 3 minutes to the initialization period, since the receiver
needs 2 to 3 minutes to retrack satellitesin view.

Fast Static/Kinematic Combination
Datais collected at the stations for at |east the initialization period, and datais aso
collected throughout the trajectory.
Advantages:
Increased data reliability
Trajectory information is retained
Simple field procedures
Disadvantages:
Decrease in production speed
May require more memory capacity and battery power

Single-Frequency Recelver

The On-the-Fly ambiguity resolution algorithm in PNAV cannot handle single
frequency datawell. The field crew should perform a conventional kinematic survey
in order to get reliable centimeter-level survey results, i.e. an antenna swap or a static
siteinitialization is required to initialize the integer ambiguities.

Suggested Parameter Settings For Typical
Applications

Tabulated below are the suggested parameter settings to suit typical applications
when using the DATA PROCESSING option from the main menu. To use BATCH
PROCESSING, see the chapter titled Batch Processing. Except as noted, leave all
other parameters at the default values. (Y ou should always use the appropriate
ROVER MOTION DYNAMICSinMenu 3.0 PROGRAM EXECUTION MODE
AND ROVER DYNAM ICSrather than default to AUTOMOBILE.) In any of the
cases, processing the data forward and backward should increase the range of good
solutions.

PNAV does not support codeless (or half-wavelength) dual-frequency data. PNAV treats codeless
dual-frequency data as single-frequency, C/A code pluscarrier data.

PNAYV Software User’s Guide



PNAV

In the following table, Menu 3.0 is accessed via Overview Menu DATA
PROCESSING, Menu 3.1 follows Menu 3.0, and the Setup Menu follows Menu 3.1.

Table 3.1: Suggested Parameter Setting

Typical Application

Parameter Settings

Accuracy (PDOP <
4.0)

Dual-frequency receiver
Pseudo-range and carrier
phase

Positioning with baseline< 10
kilometers

Forward processing only (EXECUTION
MODE: FORWARD in Menu 3.0)
Fixed integer ambiguity (FIX AMBS:
Yesin Menu 3.1)

0.01-0.1 meters when
ambiguities are fixed

Dual-frequency receiver
Pseudo-range and carrier
phase

Positioning with baseline< 10
kilometers

Forward and backward processing (EXE-
CUTION MODE: FORWARD AND
BACKWARD in Menu 3.0)

Float integer ambiguity (FIX AMBS: No
inMenu 3.1)

0.05-0.3 meters

Dual-frequency receiver
Pseudo-range and carrier
phase

Positioning with baseline< 10
kilometers

Forward processing only (EXECUTION
MODE: FORWARD in Menu 3.0)
Float integer ambiguity (FIX AMBS: No
inMenu 3.1)

0.5-2 metersin first 2-4
minutes, 0.1-0.5 meters
thereafter

Dual-frequency receiver
Pseudo-range and carrier
phase

Positioning with baseline> 10
kilometers

Forward and backward processing (EXE-
CUTION MODE: FORWARD AND
BACKWARD in Menu 3.0)

Float integer ambiguity (FIX AMBS: No
inMenu 3.1)

Model lonospheric Delay Yesor Auto-
matic in <Alt-R> RunTime Setup Menu

0.5-2 metersin first 2-4
minutes, 0.05-0.3 meters
thereafter

Single-frequency receiver
Pseudo-range and carrier
phase

Positioning with all baselines

Forward and backward processing (EXE-
CUTION MODE: FORWARD AND
BACKWARD in Menu 3.0)

Float integer ambiguity (FIX AMBS: No
inMenu 3.1)

0.05-0.3 meters




Table 3.1: Suggested Parameter Setting (continued)

Typical Application Parameter Settings Accura(jlé)PDOP <
Smoothed P-code pseudo- USE SMTHCOR: YesinMenu 3.1 0.2-1 meters
range
Smoothed C/A-code pseudo- | USE SMTHCOR: Yesin Menu 3.1 1-3 meters
range
Unsmoothed C/A-code USE SMTHCOR: NoinMenu 3.1 3-5 meters
pseudo-range
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Getting Started

This chapter provides an overview of the procedures required to effectively use PNAV:
Downloading Data, Running PNAV, Data Processing, Post Mission (output analysis),
Evaluating Y our Results, Survey Mode Reprocessing Hints, Exiting PNAV, and
Navigating PNAV Screens.

Downloading Data Using WinPrism Transfer

After you have collected the data following the tips described in the previous chapter, use
the WinPrism/TRANSFER function to download the data into a separate directory on
your computer. We recommend that you divide the datainto days - one directory for each
day. (For details, see the Transfer User's Guide, Download Option section.) After you
have downloaded the data, you are ready to run PNAV.

Running PNAV from WinPrism

This section shows you how to start PNAV from WinPrism and introduces the options
available in the PNAV Overview Menu.

If WinPrism has been installed as described in the Introduction to WinPrism manual, you
canrun PNAYV asfollows:

1. Perform the following proceduresin order as described in the Process User’s
Guide, Getting Sarted chapter:

a  RunWinPrism.
b. Verify WinPrism SETUP.

c. Select Directory (change to the directory containing the B-files you want to
process).

@
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== PNAV will not process B-filesif they reside in the WinPrism softwareinstallation dir ectory; move B-files
you want to process with PNAV into a different directory.

d. Select PROCESS.

2. If either or both of the following messages appear:

Use Existing STATIC PRQJFI LE?
[or]
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Use Existing PSEUDO PRQIFI LE?
select NO.

3. Inthe main PROCESS screen:

=" Prism for Windows

22> PRISM £

DIRECTORY D: SNHP187~TUTORNDAYZ232

PROJECT LOGTIME

RESULTS PROCESS

g

MANUAL AUTOMATIC TOOLS
——

»»» PROCESS {{{

CAPS [NUM | SCRL

Figure 4.2: WinPrism Process Screen

select SURVEY TYPE KINEMATIC.

4. If either or both of the following messages appear:

Save The PSEUDO PRQJFI LE?
[or]
Save The STATI C PROJFI LE?

select NO.

5. If akinematic project file already exists in the current directory, PROCESS
promptsUse Exi sting Kl NEMATI C PROQJFI LE?; if you answer NO,
PROCESS creates a new project file.

When you select SURVEY TYPE KINEMATIC, the MANUAL and AUTOMATIC iconsare
changed to show the two available kinematic engines. This manual is only concerned with PNAV.

6. Select EDIT LOG to access the WinPrism/PROCESS/EDIT LOGTIMES
screen. (For details on the following steps, see the WinPrism Process
manual, Program Reference chapter, Edit Logtime Option section.) In EDIT
LOGTIMES:

a. Ensurethat all the site names were entered correctly at the receiver, that
all site names are valid, and that all sites between which you want to
process baselines share common collection intervals.
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b. Setthe Reset Ambiguities flag as appropriate for the field procedures
used.

c. [Edit the antenna height information as needed.

d. Check that "special site codes" are entered properly if desired; examples

are ?RST or ?RRR (for reset ambiguities), ?SSS or ?SWP (for antenna
swap), and the_RBS (Remote Base Station) site.

e. Onceyou are satisfied, ACCEPT the LOGTIMES fileto return to the
Main Process Menu Screen.

antenna parametersfrom PROJFILE.KIN.

% For kinematic processing, PNAV usesthe antenna height from the LOGTIMESfileand ignoresthe

7. Select EDIT PROJECT to access the WinPrism/PROCESS/EDIT SITE
LIST screen. (For details on the following steps, see the WinPrism Process
manual, Program Reference chapter, Edit Project Option section.) In EDIT
SITELIST:

a. Definethe fixed site (control point) by setting its knowness to zero and
entering its correct position in WGS84 coordinates.

b. Enter the appropriate coordinates for new sites added to the
LOGTIMESfile.

c. Onceyou are satisfied, ACCEPT the project file to return to the
PROCESS screen.
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antenna parametersfrom PROJFILE.KIN.

% For kinematic processing, PNAV usesthe antenna height from the LOGTIMESfileand ignoresthe
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8. Select PNAYV to accessthe PNAV Overview Menu:

| ASHTECH PRECISE NAUIGATION (PNAU)> SOFTWARE |
D :\WP1APNTUTORNDAY232

A> SURVEY PRE-PROCESSING
B> BATCH PROCESSING
G> DATA PROGESSING

D> POST MISSION

E> PNAV UTILITY_

<ESC>» Exit <(Fi1> DO§ Shell <F5> Change Dir {CR.A..E> Select and Continue

Figure 4.3: PNAV Overview Menu

This screen contains:
e atthe top, the current directory display line;

* inthe middle, the five main PNAV optionSURVEY PRE-
PROCESSING, BATCH PROCESSING, DATA PROCESSING, POST
MISSION, andPNAV UTILITY; and,

e atthe bottom, the command prompts in effect in this scrdeBC> EXxit,
<F1> DOS shdll, <F5> Change Dir, <CR,A..E> Select and Continue.

Asin all PNAYV screens, <F10> means continue to next step and istherefore equivalent to <ENTER>
even though it isnot prompted in this menu.

Exiting PNAV

In the PNAV Overview Menu, pressirgeSC> terminates PNAV and returns you to
the WinPrism PROCESS screen.

Shelling Out to DOS

To shell out temporarily to the DOS prompt from the PNAV Overview Menu, press
<F1>. To return to PNAV from the DOS prompt, typXI T<ENTER>.
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Changing Directory

Press <F5> to change directory if you are not in the same directory as the collected B-
files; observe, typically:

t Directory:
NPRISH~TUTOR

Mext Level: {Parent Dir>

{Parent Dir> DAY¥Y1?S DAY232 RAPSTAT

Figure 4.4: Changing Directories

Next Level initially displays the first subdirectory (in alphabetical order) contained
within the current directory or the parent directory when the current directory is
anything except the root.
1. Tochange directories, select the desired directory (i.e. highlight it using the
arrow keys, and press <ENTER>); observe, typically:

)
2
=
«
W
2
g

Current Directory:
C:\WINPRISM~TUTORN\DAY232

Mext Level: {Parent Dir>

{Parent Diwd>_

Figure 4.5: Changing to a subdirectory

Initially, the <Parent Dir> entry is highlighted.
2. Press<ENTER> to changeto the directory one level higher.

Getting Started 49



If you highlight adirectory which is one level lower, its name appearsin the
Next-L evel window. When you press <ENTER>, that directory becomes
the current directory.

To specify an absolute path, press <F5> for the current path:

Enter absolute path:
B: “WINPRISM~TUTORNDAY232

<Esc> Abort Operation <CR> ficcept Path

Figure 4.6: Changing directory via absolute path

Y ou can add to the path that is displayed or modify it to alegal directory name. Be
careful to follow DOS naming conventions.

5.

50

Use the arrows to move the cursor in the Enter absolute path field as
desired, and type in the change.

Press <ENTER> to change to that directory.
If the directory does not exist, PNAV prompts:

That directory does not exist, create it (Y/N)?
If you enter Y, the new directory is created and becomes the current
directory. Press <ESC> to quit to the PNAV Overview Menu.
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Running PNAYV as a standalone DOS
Program

This section shows you how to run PNAV by itself, from the DOS prompt. The first
step isto create a DOS command prompt session from within Windows 95 or NT.
Once you have done this (refer to your Windows Manual for details), follow the steps
outlined below.

1. At theprompt, change to the directory containing the data files you wish to
process - this must not be the same directory where PNAV isinstalled.

2. At the prompt, type PNAV <ENTER>.

At this point, PNAV will execute and you will see the same screen as detailed in
Figure 4.4. All other details about launching and exiting PNAV arethe sameasif you
were running it from WinPrism, except that when you exit, you are returned to the
DOS prompt.

Option A - Survey Pre-Processing

This section introduces PNAV Overview Menu Option A) SURVEY PRE-
PROCESSING. This option accessed a menu through which you can edit various
parameters of the sites you occupied during your survey including their initial
coordinates, selecting a base station, and editing the times when you were at the sites.
Thisinformation is stored in two files, called the PROJECT file and the LOGTIMES
file. Thereis an option to create these files from the raw dataif they are not already
present e.g., if you are running PNAV outside WinPrism.

These options are covered in detail in the chapter titles Survey Pre-Processing.
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Option B - Batch Processing

This section introduces the Overview Menu Option A) BATCH PROCESSING. This
type of processing is very convenient when you have multiple sets of B-files, E-files,
and S-filesin the same directory and wish to process them in an automated fashion.

When you choose this option, PNAV proceedsto Menu 1.0 PNAV BATCH
PROCESSING SELECTION.
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Menu 1.0 PNAV BATCH PROCESSING SELEC-

TION

In this menu you can select between two methods of batch processing:

< Batching by file for kinematic processing. This method requires at least one

file to contain only one sitename to act as the base file.

e Batching by site for rapid static processing. This requires one site to be
designated as the fixed site. This may be done in the EDIT PROJECT

screen.

For more information on these options see the chapter titled Batch Processing.

See the chapter Program | nput and Output Data Filesfor a discussion of the format and data quality

analysis of the the following PNAV output files.

Output Files

This section introduces the output files resulting from batch processing:

Table 4.1: Output Files

Item

Description

Jile

isan ASCII file containing the trajectory information and data
processing information. By default the trajectory (rover relative posi-
tion and velocity) isin the ENU coordinate system with the origin of
the system at the _RBS or base site; PNAV can also output the datain
XY Z coordinates.

C-file

isan ASCII file containing the WGS-84 coordinates (latitude, longi-
tude, and ellipsoidal height) of the Rover’s position for each epoch
processed.

L-file

isan ASCII PNAYV data processing log file containing a time-history
of what occurred while PNAV was processing the data.

O-file

isabinary file containing alist of the averaged site positions that were
occupied. It is compatible with O-files from the GPPS KINSRVY pro-
gram.

Plot file

isan Ashtech-format plot file that graphically shows the trajectory and
velocity of the Rover, aswell as various statistics.

SUMMARY .OUT file

isan ASCI| file containing the main processing input parameters and a
summary of the results of processing.
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Option C - Data Processing

This section introduces PNAV Overview Menu Option B) DATA PROCESSING.
This option accesses a series of menus through which you can process the collected
receiver measurement data from individual sets of B-files, E-files, and S-files |ocated
in the current directory. For details, see the following chapterslater in this manual:
Data Processing and Setup Menus.

When you choose this option, PNAV proceedsto Menu 3.0 PROGRAM
EXECUTION MODE AND ROVER DYNAMICS.

Menu 3.0. Program Execution M ode and Rover
Dynamics

In this menu, you set the options for EXECUTION MODE, PROCESSING MODE,
and ROVER DYNAMICS. The defaults are displayed below the options. To choose
another option, use the arrow keys to highlight the desired option, and press
<ENTER>.

For more information about these parameters, see the chapter Data Processing,
section Menu 3.0. Program Execution Mode and Rover Dynamics.

When you accept the selections by pressing <F10> on Menu 3.0, PNAV proceeds to
Menu 3.1. PNAV DATA PROCESSING OPTIONS.

Menu 3.1. PNAV Data Processing Options

In this menu, PNAV searches for and displays the B-files available for processing in
the current directory. Y ou select the desired BASE FILE and ROVER FILE, the type
of DATA TO PROCESS, whether to fix the integer ambiguities (FIX AMBS), and
whether to use the pseudo-range smoothing corrections from the B-file (USE
SMTHCOR).

The current selections are displayed at the bottom of the menu. To select another
option, use the arrow keysto highlight the desired option, and press <ENTER>.

For more information about these parameters, see the chapter Data Processing,
section Menu 3.1. PNAV Data Processing Options.

1. When you accept the selections on by pressing <F10> on Menu 3.1, PNAV:

a. Usesthefactory default display attributes from the PNAV.CNF file and
the default parameter settings from the PNAVPMT.DFT file and creates
the PNAV.PMT filein the current directory.

b. Generatesa COMMON.NAYV filein the current directory, if one does
not already exist.
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c. Determines the data sampling interval, common start epoch, and
common end epoch.

d. Checksthesite position file PNAV.POS to determine if a position has
been entered for the Base station (if PROCESSING M ODE:
NAVIGATION is selected in Menu 3.0).

2. If PNAYV finds no position for the Base station it computes and displays an
average position for the Base station. PNAV then asks whether to use this
position. Enter <Y >.

I1f you are processing in Navigation M ode and a mor e accur ate position for the Base station is
available, enter it in the <Alt-P> Position Setup Menu.

3. PNAYV then displays the PROCESSING SETUP MENUS screen.
Setup Menus

These menus allow you to further change PNAV control parameter settings.

Y ou access Setup Menuswith <Alt-?> hot-key commands. <Alt-?> meansto hold the <Alt> key while
pressing the second key, e.g. <Alt-A> means hold the <Alt> key and press <A>.

The available <Alt-?> Setup Menus are:

Table 4.2: Setup Menu Descriptions

Command Description

<Alt-A> Attribute: edit display attributes.

<Alt-F> File: DISPLAY, FILE, AND OUTPUT SELECTION--set output data
interval, select verbose/concise result display, turn on/off PNAV output
files.

<Alt-K> Kalman: Kalman Filter System Parameters and Kalman Filter Measure-
ment Noise Parameters.

<Alt-O> Other: PROCESSING EPOCHS, MATCH SITE ID and ROVER
ANTENNA OFFSET.

<Alt-P> Position: edit Base station and waypoint coordinates and antenna offsets
when processing in the Navigation Mode.

<Alt-R> RunTime: Run-Time Parameters

<Alt-W> WayPoints

The <Alt-P> Menu isnot available when processing in the Survey M ode because siteinformation is
in thefile called PROJFILE.KIN rather than in the PNAV.POSfile.
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In general, the defaultsin the Setup Menus are adequate for most processing.
However, be sure that the correct Base station coordinate and antenna heights have
been entered in the <Alt-P> Position Setup Menu (when processing in the Navigation
Mode), and the antenna height for the Rover has been set in the <Alt-O> Other menu.

For more information, see the chapter Setup Menus.
Continue Processing

Once you are satisfied with the setup parameters, press F10 to continue processing.
AsPNAYV processes the data, it shows the results and status of processing on the
screen and saves the results to hard disk. Once it has finished processing, it returns
you to the Overview Menu.

See the chapter Program | nput and Output Data Filesfor a discussion of the format and data quality
analysis of the the following PNAV output files.

Output Files

This section lists the output files resulting from data processing. After processing in
Navigation Mode, PNAV has always created J-files and C-files and may have created
optional R-files and/or L-files. After processing in Survey Mode, in addition to J
files, C-files, R-files, and/or L-files, PNAV may have created O-files.

)
@
Table 4.3: Processing Output Files Ei
()
Command Description g
2
JHile isan ASCII file containing the trajectory information and data processing infor-

mation. By default the trgjectory (rover relative position and velocity) isin the
ENU coordinate system with the origin of the system at the _RBS or base site;
PNAYV can also output the datain XY Z coordinates.

C-file isan ASCII file containing the WGS-84 coordinates (latitude, longitude, and
ellipsoidal height) of the Rover’s position for each epoch processed.

R-file isan ASCI| filefor the complete rover position, compatible with R-file from
GPPSKINSRVY program.

L-file isan ASCIl PNAV data processing log file containing a time-history of what
occurred while PNAV was processing the data.

O-file isabinary file containing alist of the averaged site positions that were occupied.
It is compatible with O-files from the GPPS KINSRV'Y program.

SUMMARY.OUT file | isan ASCI| file containing the main processing input parameters and a summary
of the results of processing.
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Option D - Post Mission

This section introduces PNAV Overview Menu Option D) POST MISSION. This
option allows you to:

Interpolate collected photogrammetry data.

Create graphical plot files from rover trajectory output files (J-files) for
subsequent viewing.

Compare two navigation solutions (J-files or C-files).
Convert binary O-files to ASCII.
View results of processing.

When you choose this option, PNAV proceeds to Menu 4.0 POST MISSION DATA
ANALYSIS:

Menu 4.8. POST MISSION DATA ANALYSIS

A> PHOTOGRAMMETRY
B> CREATE PLOT FILE
C> COMPARE NAU SOLUTIONS

D> CONUERT UECTOR OUTPUT

E> UTEW RESULT

Figure 4.7: Post Mission Analysis Menu

The options in this menu are introduced below.

Option A - Photogrammetry

This option generates J*@- and C*@-files interpolated to the precise time tag of any
photogrammetry files in the current directory.

1.

When you sele&x) PHOTOGRAMMETRY in Menu 4.0, PNAV accesses
the Select Photo-file for Interpolation menu.

When you select a file from that menu, PNAV performs the interpolation,
and redisplays the Select Photo-file for Interpolation menu.

When you are finished, press <ESC> to exit to Menu 4.0.
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Option B - Create Plot File

This option generates an Ashtech-format plot file that graphically shows the
trajectory and velocity of the Rover, as well as various statistics.

1T you selected Overview Menu Option B) BATCH PROCESSING, PNAV automatically creates plot
files. If you selected Option C) DATA PROCESSING, you must select CREATE PLOT FILE to
createplot files.

When you select B) CREATE PLOT FILE in Menu 4.0, PNAV automatically makes
aplot file from any Jile in the current directory and returnsto Menu 4.0.

Option C - Compare NAV Solutions

1. Whenyou select C) COMPARE NAV SOLUTIONS in Menu 4.0, PNAV
accesses the appropriate menu, typically:

<ESC» Exit <F1> DOS {F3» Select {F5> Param <{F1@> Continue

J-FILES FOR SELECTION
JTGISSPA_BUD JTGISSPA_FUD JTGISSPA 232
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{ESC>» Exit {CR> Select

Figure 4.8: Compare NAV Solutions
2. For adetailed procedure, seethe Post Mission chapter.
3. Whenyou are finished, press <ESC> to exit to Menu 4.0.

Option D - Convert Vector Output

This option allows you to convert Ashtech binary O-filesto ASCII V-files. you may
then view the V-files earlier under Option E, View Results.

Option E - View Results

This allows you to conveniently view several types of output files on the screen.
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Option E - PNAV Utility

This section introduces PNAV Overview Menu Option E) PNAV UTILITY. This
option allows you to modify the default processing runtime and Kalman filter
parameter settings in the Default Parameters file (PNAVPMT.DFT) and run B-file
utility functions.

When you choose this option, PNAV proceeds to Menu 5.0 PNAV UTILITY:\

_[O]x]

Menu 5.68. PNAV UTILITY

A» MODIFY DEFAULT PARAMETERS
B> B-FILE UTILITY

G> C-FILE UTILITY

D> DELETE TEMP FILES

E> ABOUT PHAU

<ESC> Exit {Fi1> D0OS Shell {GR.A..E> Select and Continue

Figure 4.9: PNAV Utility Menu

The optionsin this menu are introduced below.
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Option A - Modify Default Parameters

This option lets you modify the full set of runtime and Kalman filter parameters for
subsequent use in processing.

Menu 5.1.8. MODIFY DEFAULT PARAMETERS

A> STATIC

B> WALKING

G» AUTOMOBILE
D> SHIP

E> AIRGRAFT

<ESC> Exit (F1> DOS Shell <F3> Name <F5> Default <CR,.A..E> Select and Cont.

Figure 4.10: Modify Default Parameters

These options correspond to the ROVER MOTION DY NAMICS displayed in the
PNAV POST-PROCESSING OPTIONS (<F3> command) submenu accessed via
Overview Menu Option B) BATCH PROCESSING menu and in MENU 3.0.
PROGRAM EXECUTION MODE AND ROVER DYNAMICS accessed via
Overview Menu OPTION C) DATA PROCESSING.
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4. When you select one of these options PNAV displays the appropriate
MODIFY DEFAULT PARAMETERS Setup Menu Screen, e.g., for option
A) STATIC, observe:

Kalman RunTime

HODIFY DEFAULT PARAMETERS FOR STATIC DYNAMICE

Using Alt-? as prompted on tnp_nf this windouw

to activate the parameter editing menus.

ESC Exit F1 DOS Shell Fi8 Save

Figure4.11: Modify Default Static Parameters

5. To specify the default parametersfor all subsequent runs of Overview Menu
Option B) BATCH PROCESSING or Overview Menu Option C) DATA
PROCESSING, press the <Alt-K> Kalman or <Alt-R> RunTime keysto
access the corresponding Setup Menus. For a description of these menus, see
the Setup Menus chapter.

6. Onceyou have set the parameters as desired, press <F10> to Save them, and
then press <ESC> to exit to Menu 5.1.0.

Option B - B-File Utility

This option is described in the PNAV Utility chapter.
Option C - C-File Utility

This option is described in the PNAV Utility chapter.
Option D - Delete Temp File

This option is described in the PNAV Utility chapter.
Option E - About PNAV

Displays the current PNAV version number.
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Evaluating Your Results

This section describes the criteria for evaluating the output from processing in the
Navigation Mode and in the Survey Mode.

Navigation Mode

In Navigation Mode, every epoch of data processed can be considered as a separate
solution since both a unique relative position vector and a Rover position are
calculated for each epoch. Solution statistics are also calculated for each epoch in
order to provide the capability to evaluate the accuracy of the results.

The solution statistics can be viewed in two ways:

* epoch-by-epoch from the Processing Results Screen (Verbose or concise)
during processing, or

« for the entire session from either the plot generated in the Post Mission menu
or in the output C-file and J-file.

The important statistics are the RMS position error (RMS), the chi-square (CHI2)
value, and the phase residual (RESID). The RMS is the one-sigma position error in
meters. The CHI2 is a goodness-of-fit solution-quality indicator (unitless). The
RESID is the averaged post-fit carrier-phase residual in meters. The RMS indicates
the accuracy of the solution, and the CHI2 and RESID indicate the goodness-of-fit or
quality of the solution.

The RMS can be trusted to indicate the correct accuracy of the position only if the
CHI2 is less than 1.0 and the RESID is less than 0.02 meters or below the RESID
threshold. If either the CHI2 or the RESID is above these cutoff values, then the RMS
value is not valid.
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threshold, seethe Program Input and Output Data Files chapter, J-file section, chi2 and Averaged

% The RESID threshold is by default 0.02 + (1.5 ppm * baseline length). For detailson RESID
Carrier Phase Residual (RESID) paragraph.

Besides checking the absolute values of CHI2 and RESID, check the time history of
these parameters by examining the plot file. When the CHI2 or RESID ramps up
when fixing the integer ambiguities and reaches the thresholds, it usually indicates the
integer ambiguities are not fixed correctly. A sudden increase in the CHI2 or RESID
indicates that there are small cycle slips.

We recommend that you watch these statistics during processing to get an idea of the
quality of the results, but use either the plot file or the output J-file or C-file to
evaluate the session as a whole.
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Survey Mode

Examine the results as described above for the navigation mode or examine the
SUMMARY .OUT file or the O-file. A solution is considered to bereliableif the
following criteria are met:

*« CHI2 < 1.0 and consistent with the other CHI2 values for the other vector
solutions in the session.

« standard deviation within the desired accuracy limits.

e RESID < RESID threshold. (See the chapeagram Input and Output
Data Files, J-file Format section for a discussion of CHI2 and RESID
parameters.)

*  WhenLowest RATIO is 95% or more, the solution is a fixed solution.
« When Lowest RATIO is less than 95%, the solution is a float solution.

Survey Mode Processing Hints

This section describes hints for reprocessing survey data.
Default Processing Results Unsatisfactory

1. Changesearch Algorithm from 3 (default) tol or 2.

2. Depending on how the data was collected you may or may not wish to reset
ambiguities at the static sites. To reset this parameter for each static site in
the rover file, seledRESET Yes via the EDIT LOGTIME screen, SITE
popup; otherwise, seleRESET No.

3. Verify that the LOGTIMES file shows a continuous time flow. Jumps in
time in the LOGTIMES file will cause PNAYV to reset the ambiguities.

If you reprocess a data set, be sureto reset the knowness of the rover static sitesto 9 EDIT
PROJECT [EDIT SITE] screen).

1T you wish to speed up the processing, switch to the concise mode during processing.

Exiting PNAV

To exit PNAV to the WinPrism/PROCESS/MANUAL/KINEMATIC/PNAV
flowchart screen, press <ESC> from the Overview Menu.
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Navigating PNAV Screens

PNAV provides three screen types: selection menus (e.g. Overview Menu, Menu 1.0,
Menu 3.0, Menu 4.0, Menu 5.0), setup menus (<Alt-?> menus), and display windows.
In these screens, PNAYV typically accepts function key <F?> commands.

Selection M enus

These contain option selection fields. To select among options:

e Use the arrow or <TAB> keys to highlight the desired option and then press
<ENTER>.

[or]
e Type the letter opposite the desired option.
Setup Menus (<Alt-?> Menus)

To select among the listed menus, press the corresponding Alt-? hot-key combination.
Within these menus, to edit, use the arrow keys to move the cursor to the desired data
entry field, and then type alphanumeric characters.

Display Windows

No option selection fields or data entry fields. The data fields are display only, there
are function key commands; e.g., press the <ESC> key to quit current processing and
the window.

Function Key <F?> Commands
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Some screens accept function key <F?> commands, listing those available. Normally,
in all screens, <F10> means continue to next step, while <ESC> means exit from the
current display.
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For example, in atypical PNAV Overview Menu screen:

ASHTECH PREGISE NAVIGATION (PNAVU> SOFTWARE
S\WINPRISMNTUTORNDAY 232

A> SURUVEY PRE-PROCESSING_

B> BATCGH PROCESSING

C> DATA PROCESSING

D> POST MISSION

E> PNAV UTILITY

{ESC>» Exit <F1> DOS Shell <F5> Change Dir {CR.A..E> Select and Continue

Figure 4.12: PNAV Overview Menu

e To select optioiD) POST MISSION and continue to the next menu level,
typeD, or highlight the option and presENTER>.

e To exit PNAV and return to the WinPrism Process screen, pres&se>
key.

e To shell out temporarily to DOS, press #tfel> function key.

e To change directories, presB5>.

Mouse-Driven | nterface

You now have the ability to use your mouse to run PNAV, besides the original
keyboard control. The PNAV screens have not changed for this specific addition
(there are changes for other functionality additions). There are three ways to use your
mouse:

Function Keys

Instead of pressing keys to activate choices (e.g., F10) you may clock on the
equivalent “button” along the bottom of the screen. The “button” is the key code part
of the test, which is withing < > in most of the cases. For example:

<ESC> Exit <F1> DCS Shell <F5> Change Dir <CR A..E> Select and Continue
You must click on any of the character in ESC in order to activate <ESC> Exit
function, on any of the character in F1 in order to activate <F1> Dos Shell function.
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In this document, whenever you are instructed to press a function key, you may also
click on the “button” on the screen with a mouse.

Edit Fields

Several menus allow you to edit data directly on the screen - an example is editing
run-time parameters (ALT-R menu). You may still use the arrow and TAB keys to
traverse from field to field, but a more convenient method is to click directly on the
desired item and edit it.

Menu Choices

Whenever you are presented with a menu you may select any one of the items in the
list by clicking on it. Note that this also applies when a list of files/options is
presented for you to choose from.
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Survey Pre-Processing

This chapter describes how to create and edit a project file and alogtimesfile. If you are
running PNAYV from WinPrism, you will already have created these files. However, you
may edit them in PNAV as detailed here. PNAV Overview Menu option A) SURVEY
PRE-PROCESSING accesses a series of menus through which you can pre-process data
collected via survey methodologies. The resulting project and logtimesfiles are used in
subsequent processing in the Survey Mode via Overview Menu option B) BATCH
PROCESSING or C) DATA PROCESSING. When you choose this option, PNAV
accesses Menu 2.0 SURVEY PRE-PROCESSING and creates |ogtimes and project files
(if they do not already exist) using receiver measurement data from B-files, E-files, and S-
fileslocated in the current directory.

Thisoption generatesthelogtimes and project filesrequired for subsequent data processing in the Survey
Mode; if you will process your datain Navigation M ode, omit survey pre-processing.

1. Select PNAV Overview Menu option A) SURVEY PRE-PROCESSING.

2. PNAYV checks whether the current directory contains the following files:
PROJFILE.KIN, COMMON.NAV, and LOGTIMES; if any are missing, PNAV
reads the B-, E-, and S-filesin the current directory to create the missing files.

3. PNAV then displays Menu 2.0 SURVEY PRE-PROCESSING:

_ (D] %]

Menu 2.8. SURVEY PRE-PROCESSING

A> EDIT PROJECT FILE_

B> EDIT LOGTIIME
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C> CREATE LOGTIME AND PROJECT FILE

{ESC> Exit {F1> DOS Shell {CR.A_B.G> Select and Continue

Figure5.1: Menu 2.0 SURVEY PRE-PROCESSING

In this screen you can select the options A) EDIT PROJECT FILE, B) EDIT LOGTIME
and C) CREATE LOGTIME AND PROJECT FILE
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Option A) Edit Project File

The project file contains, for each site in the input B-files: site name; description;
session; knowness; position in latitude, longitude, and ellipsoidal height; and position
in XY Z coordinates.
1. Whenyou select A) EDIT PROJECT FILE in Menu 2.0, PNAV opensa
window into the project file, typically:

Project Station Information

SITE SESSION KMOWN LATITUDE LONGITUDE ELIP_HT

AnA6 A 8 N 37 22 28.69470 W 121 59 5@.86H861 —2.7863
N 37 22 21.8%88@8 W 121 5% 47.61148 -1.1468
N 37 22 20.46391 W 121 59 5828779 4_5844
N 37 22 28.98526 W 121 5% 5@8.25818 A.8786
N 37 22 28.10184 W 121 59 58.13236 -11.2@75%
N 37 22 28.29832 W 121 5% 58.17824 —2.7656

ESC QUIT F1 SITE F18 SAUE

Figureb5.2: Project Station Information

2. You can change any of the data entry fieldsin this screen except SITE and
SESSION; move the cursor to the field and type in the desired value.

3. Press<PAGE UP>/<PAGE DOWN?> to scroll through the file.

4. For further editing, <F1> accesses the SITE popup menu, and <F5> accesses
the POSition popup.
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<F1> SITE Command

This command accesses a popup menu for editing additional site information for the
lineitem where the cursor resides in the Project Station Information screen. Press

<F1>, and observe, typically:

Project Station Information

SITE SESSION KNOUN LATITUDE LONGITUDE
ar6 A 8 N 37 22 20.69478 W 121 59 50.06861
37 22 21.89880 W 121 57 49.61140
N 37 22 28.46391 W 121 59 58.28779
N 37 22 28.98526 W 121 59 £@.25818
STATION NUMBER N a
25 CHARACTER NAME STATION 0886
COMMENT FIELD 823 823 RUH

DESCRIPIOR FIELD

Figure5.3: Additional Site Information Screen

Y ou can select and type desired changes to the fields: STATION NUMBER, 25
CHARACTER NAME, COMMENT FIELD, and DESCRIPTOR FIELD. You
control the application of any changes with keys <ESC> - ABORT and <F10> -
ACCEPT.
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<F5 POS> Command

This command accesses a popup menu for editing the site position for the line item
where the cursor resides in the Project Station Information screen. Press <F1>, and

observe, typicaly:

SITE SESSION KNOWN
aBa6 ]

ESC ABORT

ESC QUIT

Project Station Information

LATITUDE LONGITUDE
N 37 22 28.6%478 W 121 5% 50.86861

ELIP_HT
—2.7863
-1.1468

4.5848
a.8786

—11.2875

—2.7656

N 37 22 21 _@A9888 W 121 59 49 61148
79

Coordinate for Site OBO6

LAT 1 37 22 20.69470
LON W 121 5% L@.06061
ELIPSOIDAL HT —2.7863

POSITION ¥ -2689138.24875
POSITION ¥ -4383982.28217
POSITION Z 3850318.85177

F3 HEIGHT Fi@ nCCEFT

F1 SITE Fi@ SAUE

Figure5.4: Site Position Screen

LAT, LON, and ELLIPSOIDAL HT Data Entry Fields

arethesameas LATITUDE, LONGITUDE, and ELIP_HT in the Project
Station Information screen.

POSITION X, POSITION Y, and POSITION Z Data Entry Fields

are WGS-84 Cartesian coordinates, the distances in meters from the
geocenter; they are the Cartesian equivalent of the Latitude/L ongitude/
Ellipsoidal Height.

Y ou can select and type desired changes to the fields, and PNAV will translate them
into Latitude/Longitude/Ellipsoidal Height (and vice-versa) on the lines above in the
popup and in the Project Station Information screen. Y ou control the application of
any changes with the keys <ESC> - ABORT and <F10> - ACCEPT.
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<F3> HEIGHT Command

This command accesses a popup menu for editing GEOIDAL HEIGHT and MEAN
SEA LEVEL for the line item where the cursor resides in the Project Station
Information screen. Press <F1>, and observe, typicaly:

Project Station Information

SITE SESSION KNOUN LATITUDE LONGITUDE ELIP_HT
ana6 n 8 N 37 22 208.69478 W 121 59 58.86@61 —2.7863
a N 37 22 21.8988@ W 121 59 49.61140 —1.1468
4.56840
B.8786
Coordinate for Site BBA6 —11.2875

GEOIDAL HEIGHT
MEAN SEA LEUVEL

ELIPSOIDAL HEIGHT

| ESC ABORT
<ES§G>» — ABORT Fi@ - AGCEPT

ESC QUIT Fi SITE Fi@ SAUE

Figure5.5: Last Site Line Screen

Y ou can select and type desired changes to the GEOIDAL HEIGHT and MEAN SEA
LEVEL fields from which PNAV automatically computes ELLIPSOIDAL HEIGHT
and insertsit in the F5 POS popup menu and in the Project Station Information
screen.

= If a site is marked as “F”, you are stating that the site is to remain fixed in process; therefore the
KNOWNESS will automatically be set to “0” and vice versa.

If a site is marked with a “S” the LOGTIMES will automatically by modifed for antenna swap
processing. A ? SSS will be inserted at the beginning of the swap point specified.

<F10> SAVE Command

Saves any changes to this screen for subsequent use by Overview Menu options B)
BATCH PROCESSING or C) DATA PROCESSING.

<ESC> QUIT Command
Quits this menu without saving any changes.
SITE Data Display Field

Site identifier; you cannot edit thisfield.
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SESSION Data Display Field
Session identifier; you cannot edit thisfield.

KNOWN Data Entry Field

Degree of knowness

Knownessis the accuracy to which this site’s position isknown. A 9 indicates that the
position is completely unknown. A “0” specifies that the site's displayed coordinates
are to be used as a fixed control. The following tabulates knowness with the RMS
position in meters:

Table5.1: RMS Position Knowness and Meaning

KNOWN MEANING

0 RMS=0

0<RMS<0.01m

0.0lm < RMS< 0.05m

0.05m <RMS<0.1m

0.Im<RMS<0.5m

05m<RMS<1m

Im<RMS<5m

5m<RMS< 10m

10m < RMS< 200m

Ol | N[Ol | | W|DN|PF

RMS > 200m

When you enter a 0 for a fixed control site, PNAV computes all baseline vectors from
that site to the other sites. After processing is complete, the project file contains
positions with a knowness based on the resultant RMS of the baseline solution.

You must set the KNOWNessto O for the base station SITE identifier and select the B-file
corresponding to that base station via Overview Menu option A) DATA PROCESSING, Menu 1.2
PNAV DATA PROCESSING OPTIONS, in the BASE FILE selection field.

LATITUDE Data Entry Fields

Four fields: quadrant (N or S) - degrees - minutes - seconds to five decimals
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LONGITUDE Data Entry Fields
Four fields: quadrant (E or W) - degrees - minutes - seconds to five decimals

ELIP_HT Data Entry Field

Ellipsoidal height, distance from the WGS84 reference ellipsoid in meters.
Option B) Edit L ogtimes

The LOGTIMES file contains information on the time intervals each site was
measured for aset of GPS receivers. The LOGTIMESfilelists al siteidentifiers for
all the receivers that collected data during common time intervals and shows the
common time intervals. (It applies to the B-, E-, and S-filesin the current directory.)
Eachlineisalogtimeinterval, that is, a period of time. Whenever the site identifier
changesin any of the receivers, anew interval is created.

IMPORTANT

Ensurethat thetimein the LOGTIMESfileis contiguous. If thereisa break
inthetime somewherein theLOGTIMESfile, PNAV will assumethat thereis
abreak in the data aswell.

1. Whenyou select B) EDIT LOGTIME in Menu 2.0, PNAV opens a window
into the logtimesfile, typically:

48852
48852
48852
48852
48852
48852
43852
48852
43852
48852
43852
483852
43852
483852
43852
483852
43852
483852
43852
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<ESC>QUIT <F1>DEL <F4>FILE <F5>ADD <F6>CMPRS <{F?>SITE <F8>ANT <Fi1B@>SAVE

Figure5.6: Edit Logtime
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where:

Table 5.2: Edit Logtimes Field Information

Field Description

MJD Modified Julian Day

TSTART | Start time of occupation (UTC); start of the timeinterval in hours, minutes, and seconds
(to two decimals).

TEND End time of occupation (UTC); end of the timeinterval.

RO to R9 Site names corresponding to receivers 0 to 9. These are site names that are entered via
receiver menu 9 during kinematic site occupations. Each column label correspondsto a
given receiver, and the datain the column identifies the receiver file (B-file) obtained
from each site. A base receiver would have the same site identifier throughout thelist. A
roving receiver has an alphanumerical identifier while sitting on a point, and while
moving to a new site the rover identifier is ?2?2. If the site identifier in any receiver
changes, anew interval is created.

2. You can change any of the data entry fieldsin this screen; move the cursor to
the field and type in the desired value.

3. Press<PAGE UP>/<PAGE DOWN?> to scroll through the file.

4. For further editing, <F7> accesses the SITE popup menu, and <F8> accesses
the ANT HT popup.

<F1> DEL LINE Command

DEL etes the LINE where the cursor resides in the Edit L ogtime screen.
<F4> FILE Command

Displays the file name for each receiver.

<F5> ADD LINE Command

ADDs alogtime line after the line where the cursor currently resides in the Edit
Logtime screen. The new logtime line isidentical to the logtime line after the line
where the cursor currently resides.

<F6> Compression of similar lines

After editing the logtimes screen, you may have two or more consecutive lines that
have similar entries, i.e., the site names for each receiver do not change for two or
more dotsin the logtimes table. Y ou can essentially refresh the display by pressing
the F6 key - thiswill cause ELOG to scan through the logtimes list and combine any
such similar lines into asingle entry in the table. This servesto reduce confusion.
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<F7> SITE Command

This command accesses a popup menu for editing the site identifier for each of the ten
possible receivers in the logtimes line where the cursor resides in the Edit Logtime
screen, e.g., for thefirst line, typically:

MJD  —ISTART— —IEND—— RB Ri R2 R3 R4 RS
48852 :30: @.80 22:35:30.08 _TG3 RXKX XERK HREX REEK REXX
48852 = R
48852
48852
48852
48852
48852
48852
48852
48852
48852
48852
48852
48852
48852
48852
48852
48852
48852
48852

MJD r—START — —END ——
48852 22:35:30.80 22:40:20.00

RESET
RECEIUER T
RECEIVER
RECEIVER
RECEIUER
RECEIUER
RECEIVER
RECEIVER
RECEIUER
RECEIUER
RECEIVER

ESC GANCEL Fi ALL ON
F18 ACCEPT F2 ALL OFF

L ECE ST NI}

KX K
492:50.80 _TG3 7777 XKARX RRHX HEAX RHXX
5@.88 _TG3 HYD1 XXRX REHX XEEX HHRX
“PgDn PgDn
{F4>FILE <F5>ADD <{F6>CMPRS <F?7>SITE

MDIBIN BRI N DI N0 BIN B N DO B 0 P 9 PO A 1 12

Figure5.7: Edit Logtime Screen

Table 5.3: Edit Logtimes Screen Field Description

Field Description
SITE Data Display Identifies the site name for each receiver RX column in the Edit Logtime
screen.
RESET Data Entry Each RECEIVER X datafield row listswhether to reset the ambiguities for

the static site (default Y es) and matches the corresponding RX column in
the Edit Logtime screen; type Y or N. If the data was collected by the fast
static method, enter Y es; if it was collected by the kinematic method, enter
No.

ESC CANCEL Command | Removes the popup without changing any values.

F10 ACCEPT Command | Accepts the values and removes the popup.
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F1 ALL ON Command Resets the ambiguities for the static site for all receiversin the popup menu
and al RX columns in the Edit Logtime screen.

F2 ALL OFF Command | Does not reset the ambiguities for the static site for all receiversin the
popup menu and al RX columnsin the Edit Logtime screen.

<F8> ANT HT Command

This command accesses a popup menu for editing the antenna parameters (slant
height, radius and offset) for each of the ten possible receiversin the Edit Logtime
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screen in the logtimes line where the cursor resides, e.g., for the second line,
typicaly:

HJD r——TSTﬂRT—1 r—IEND—— RB R1 R2 R3 R4 RS R6
43852 A: B.8@ 22:35:30.80 _TG3 XXEX XREX HREX HREEX ZEEE XRRR
48852 130.88 22:40:20.88 _TG3 SSSP XXEX XREX XEEX XEEX XXRX
48852
48852
48852
48852
48852
43852
48852
43852
48852
43852
483852
43852
483852
43852
483852
43852
483852
43852

)

MID  —START —El
48852 22:35:30.00 22: 43 20.00

RECEIUER
RECEIVER
RECEIUER
RECEIVER
RECEIVER
RECEIVER
RECEIVER
RECEIVER
RECEIVER
RECEIVER

00 B2 1D 1 D 0D 13 B2 D2 B3 B 1D B 02 1D B B9 P b B
]
C-L BT WA

BB _TG3 7777 KARR KARR KARR KARR KRR
.88 _TG3 HYDi EEEL] HHHH HHHH REEE HEEE XREE

<ESCXQUIT <F1>DEL <F4>FILE <F5>ADD (FG)CHPRS (F?)SITE <F8>ANT <{F1@>SAVE

Figure 5.8: Antenna Parameters Screen

Because the antenna height is associated with time, the field operator can have
different antenna heights for revisitsto a point during the same session. Y ou can use
this popup screen to correct the difference between the antenna and the point. Since it
is difficult to measure from the point directly to the center of the antenna, the field
survey crew measures from the point to the edge of the antenna platform, along a
dant. (The Ashtech sectioned measuring rod [HI rod for height of instrument]
facilitates this task when used with an Ashtech antenna.) PNAV uses slant height,
radius, and added offset (if any) to compute the actual vertical distance from point to
antenna center. Check the slant height number and compare it with the field survey
data sheets to be sure the number has been entered correctly.

PNAV readstheinitial default values of SLANT, RADIUS, and OFFSET from the S-
file corresponding to the display SITE identifier.

Table 5.4: Antenna Edit Fields

Field Description

SITE Data Display Field Site identifier; you cannot edit thisfield

SLANT DataDisplay Field | Distance from the mark to the edge of the antenna.

RADIUS Data Display Field | Distance from the center to the edge of the antenna. If the Topcon HI
rod is used to make the measurement with a Revision B Topcon geo-
detic antenna, the radius from the antenna center to the measurement
mark of the "dogleg" HI rod holeis 0.132 meter. (This radius will
vary with the type of antennaused.)
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Table 5.4: Antenna Edit Fields (continued)

Field Description

OFFSET DataDisplay Field | Any additional vertical offset between:
¢ The plane where the slant is measured and the actual antenna
phase center, or,
«  The point from which the slant antenna height is measured and
the actual station mark.

Y ou are a so able to change the antenna height for all occurences of a particular site
ID within asingle receiver column. To do this:

1. Select the occupation you wish to change by moving the cursor to the
appropriate line.

2. Enter the correct values for the dant, radius and offset of the antenna.

3. Press<F2> to propagate this change through all occupations with this site
name for this receiver.

4. Youwill be prompted if you wish to make this change. Press Y to accept, N
to cancel all changes.

<F3> SET ALL Command

Setsthe SLANT, RADIUS, and/or OFFSET of all the sites for the RECEIVER X line
where the cursor resides to the value listed in the field where the cursor resides.

<ESC> CANCEL Command

removes the popup without changing any values.
<F10> ACCEPT Command

accepts the values and removes the popup.
<F10> WRITE Command

Saves any changes to this screen for subsequent use by Overview Menu option B)
BATCH PROCESSING or C) DATA PROCESSING.

<ESC> QUIT Command

QUITsthe Edit Logtime screen without saving any changes and returnsto Menu 2.0
SURVEY PRE-PROCESSING.
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= New sitesentered in LOGTIMES will automatically use approximate coor dinates based on those of
near by sites, to make adding coor dinates easier.

An antenna swap file pair will always be processed first regar dless of wher e they appear in the
LOGTIMESto allow automatic initialization.
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<F4> displaysthe file name for each receiver.

LOGTIMESand PROJFILE.KIN arecrossed checked to ensureall sitesareincluded and thereare
no unused sites.

Option C) Create Logtime and Project File

When you select C) CREATE LOGTIME AND PROJECT FILE in Menu 2.0, PNAV
reads the B-files and S-filesin the current directory, re-creates the logtimes file
(LOGTIMES) and project file (PROJFILE.KIN), and returns to Menu 2.0.

Thisoption isused if the logtimes and/or project file has been modified and you want to recreatethe
original project and logtimesfiles. PNAV recreatesthefilesfrom theraw data.
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Batch Processing

This option accesses a series of menus through which you can process the collected
receiver measurement data from multiple sets of B-files, E-files, and S-fileslocated in the
current directory. Before selecting batch processing, ensure that:

* The current directory contains at least two sets of B-files and E-files, a
LOGTIMES file, and a kinematic project file (PROJFILE.KIN).

« At least one of the B-files has data collected only from one static site throughout
the data collection period. This site is called the control site (or fixed site). (See
the PNAV and Your Application chapter for field procedures.)

* LOGTIMES has been edited (via the WinPrism/PROCESS/EDIT LOGTIME
screen) to ensure that:

< All the site names were entered correctly at the receiver and are valid.

« All sites between which you want to process baselines share common
collection intervals.
e Antenna heights are correct.
e The reset parameter is correct.
(For details, see therocess User’s Guide, Program Reference chapter Edit Logtime
Option section.)

* PROJFILE.KIN has been edited (via the WinPrism/PROCESS/EDIT PROJECT

[EDIT SITE] screen) to:
e Set the control site knowness to 0 and enter its correct position in WGS84
coordinates.
« Enter the appropriate coordinates for new sites added to the LOGTIMES
file.
(For details, see therocess User’s Guide, Program Reference chapterEdit Project
Option section.)

e The default runtime and Kalman filter parameters have been edited to suit yo
processing needs via PNAV Overview Menu Option E) PNAV UTILITY/
MODIFY DEFAULT PARAMETERS. (See the corresponding chapter for
details.)

When you choose this option, PNAV proceeds to Menu 1.0 PNAV BATCH
PROCESSING SELECTION.

If thereare morethan 10 Kinematic or rapid static filesin a directory, the COMBFILE utility should be
run (See Option E - Merge B-filesunder the PNAV Utility Menu). If this utility isnot run, a Windows

System error may occur.
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Menu 1.0 PNAV BATCH PROCESSING
SELECTION

Select from the PNAV Overview Menu, Option B) BATCH PROCESSING, and
observe typically:

Menu 1.08. PNAU BATCH PROCESSING SELECTION

A» SEQUENCING BY SITES (Rapid Statiec)_

B> SEQUENCING BY FILES (Kinematic)

Figure 6.1: PNAV Overview Menu

In this menu you can select between two methods of batch processing:

< Batching by site for rapid static processing. This requires one site to be
designated as the fixed site. This may be done in the EDIT PROJECT
screen.

< Batching by file for kinematic processing. This method requires at least one
file to contain only one sitename to act as the base file.

Each of these will be covered in turn.
Option A) Sequencing by Sites (Rapid Static)

Static GPS survey techniques have enabled the achievement of relative accuracies
which were difficult or even impossible with terrestrial methods. High accuracy
surveys can now be performed over large areas in a fraction of the time it took 10
years ago. As receiver hardware and processing software technology advance,
surveyors spend less and less time occupying each station to attain desired results.
“Rapid Static” or “Fast Static” surveying has evolved as the result of surveyors
demanding more economical ways to use GPS and Ashtech continues to be at the
forefront of this evolution.
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The term “Rapid Static” is not a particularly well defined term throughout the GPS
Survey industry due to the continuing advances in technology, it can however be
defined with respect to Ashtech hardware and PNAV software. For example, a Z-12
(dual-frequency) user making uninterrupted measurements to 6 or more satellites
above 10° and PDOP < 4, expecting to fix carrier phase ambiguities should spend
about 5 min for baselines up to 5km. For baselines in the 5-20 km range, add 1min for
each additional 2 km. For baselines longer than 20 km, add 1 min of occupation time
for each additional 1km. Single frequency users making uninterrupted code and
carrier phase measurements to 6 or more satellites above 15° and PDOP < 4,
expecting to fix ambiguities should plan to spend a minimum of 15 min occupying
baselines up to 5 km. For baselines in the 5-10 km range, add 1 min of occupation
time per 1km of distance.

Table 6.1 offers a rough guideline for site occupation time, assuming the receiver is
uninterrupted tracking of six or more satellites.

Table 6.1: Time Guideline

casineLeogn | GEPALn T | Oespsionme(ange
Up to 5km (3 miles) 5 minutes 15 minutes
10km (6 miles) 8 minutes 20 minutes
20km (12.5 miles) 15 minutes
30km (19 miles) 20 minutes

Rapid Static Batch Processing (Tutorial)

PNAYV has the ability to batch process entire Static or Rapid Static survey jobs with a
single control site and a single setup. The following is a description of Rapid Static
Batch survey processing with a typical network and setup configuration. This
discussion does not cover the subjects of network design and specific field
procedures. The default settings used with BATCH PROCESSING are optimized for
most situations. For custom setup of parameters, refer to WinPrism/PNAV
documentation, Change Default Parameters. For a verification of the positions
yielded by PNAV processing, a network adjustment should be performed. The user is
assumed to have basic knowledge of PNAV software, and GPS field procedures to
perform this tutorial, if this is not the case please refer the WinPrism documentation.
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Network Configuration and Observation Scheme

The network consists of one point which is precisely known (_ASH), and five new

points which are to be surveyed.

Table 6.2: List of Sites

Station Latitude Longitude Ellipsoid Height ! nit';g;;?nt
_ASH |N 37222105436 |W 12159 -14.813m 1.790m
50.36578
0002 |Tobedetermined | To bedetermined | To be determined 1.890m
0003 | Tobedetermined | To bedetermined | To be determined 2.061m
0004 | Tobedetermined | Tobedetermined | To be determined 2.061
0005 | Tobedetermined | To bedetermined | To be determined 1.890m
0006 | Tobedetermined | Tobedetermined | To be determined 2.061m

The observation scheme consists of three sessions of three stations each. The first
session will include the previously known site (_ASH) and the following sessions will
“leapfrog” ahead with each session providing one reference site for the following:

Table 6.3: Sessions

Session Session B | Session C | Combined B-file name
_ASH 0005 0003 B_ASHA94.131

0006 0004 0006 B0O006A94.131

0005 0003 0002 B0O005A94.131

Data Processing

All data was collected into 9 sets of B/E/S files. This tutorial data is supplied with
your WinPrism software package.

1. Begin by locating the tutorial raw data files to be processed in a DOS
directory. These files are located in the TUTOR/RAPSTAT directory, found
in the WinPrism Installation directory. If performing actual work, it is
advisable to create a directory for each job and to backup original raw data
files in another location before processing.

2. Start WinPrism, set the working directory to the one which contains tutorial
raw data files.

3. Select PROCESS icon from WinPrism/MAIN menu and select
KINEMATIC survey type.

PNAYV Software User’s Guide



4. Select PNAV iconto set theinitial reference position for the batch job. Set
the “knowness” of the reference site (site _ASH in this tutorial) to “0” and
enter the known coordinate values into the appropriate fields. Refer to Table
1 for coordinates of site _ASH then select elect ACCEPT.

5. Select the PNAYV icon from the WinPrism/PROCESS screen to enter PNAV
main menu:

ASHTECH PRECISE NAVIGATION (PNAU> SOFTWARE
SWINPRISMSTUTORNRAPSTAT

A> SURVEY PRE-PROCESSING_
B> BATCH PROCESSING

C> DATA PROCESSING

D> POST MISSION

E> PNAU UTILITY

{ESC> Exit <F1> DOS Shell <F5> Change Dir {CR.A._.E> Select and Continue

Figure 6.2: PNAV Software

6. In PNAV Main menu select B) BATCH PROCESSING. This leads to menu
1.0 PNAV BATCH PROCESSING SELECTION

7. In Menu 1.0 PNAV BATCH PROCESSING SELECTION. Select A)
SEQUENCING BY SITES (Rapid Static). This leads to MENU 2.0
SURVEY PRE-PROCESSING.

8. In Menu 2.0 SURVEY PRE-PROCESSING, select B) EDIT LOGTIMES.
At this stage you should see all the site ID’s and occupation times for the
stations which are to be determined. Verify that all the sites are present in
this display. Next, verify that the correct site ID’s correspond with the
appropriate session time spans. If you will notice, some combinations do not
appear to fit the scheme as described in Table 6.3. Misnamed sites often
occur in survey jobs as they do in our example. The LOGTIMES file allows

or
2
Q
=
el
)
3

«

Batch Processing 83



the correction of these cases. The LOGTIMES without any editing looks as
follows:

? 0886
86

1
A 1
1
1
1
i
A 1
1
1
1
1
1
1.
1
@ 1
8 1
1.
18:
B 18:

Figure 6.3: LOGTIMES unedited

In sessions B & C there are misnamed sites that are showing up in the
LOGTIMES. There are two ways to change these site names (1Ds).

If you have a record of the site names, you can change the site name to
match your record. For example, in session B, site 0006 in receiver #1
should be changed to 0004, site _ASH in receiver #1 should be changed
to 0003; in session C, site 0004 in receiver #2 should be changed to
0006, site 0005 in receiver #2 should be changed to 0002. or

If you don't have a record of the site names, but you are sure that the last
site in each session is correct, you can then change the incorrect site
name to ????. In this example, in session B, site 0006 in receiver #1
should be changed to ????, site _ASH in receiver #2 should be changed
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to 27?2, in session C, site 0004 in receiver #1 should be changed to 2?7?72,
site 0005 in receiver #2 should be changed to ?7?7?2.

After this editing is completed, the LOGTIMES sessions should match those
in Table 6.3. Selecting <F6> CMPRS will compress similar logtimes lines.
Theresulting LOGTIMES should look like:

MJD —TSTART— —TEND— Rl R2
79483 17:31:10.80 17:32:20.00 7272 2727
14471
49483
49483
49483
49483
49483
49483
49483
49483
49483
49483
49483

{ESC>QUIT <F1>DEL <F4>FILE <F5>ADD <F6>CMPRS <F?>SITE <F8>ANT <(F1@>SAUE

Figure 6.4: Resulting LOGTIMES

Select <F8> ANT to verify that all antenna heights match those displayed in
Table 6.2.

= Antenna heights for _ASH wasn't entered in the receiver, an antenna height of 1.79 should be
entered here).

Select <F10> SAVE and select <ESC> to return to Menu 2.0 SURVEY
PRE-PROCESSING.

9. InMenu 2.0 SURVEY PRE-PROCESSING, press <F10>. Thisleadsto
Menu 1.1.0 PNAV SITE BATCH DATA PROCESSING.
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10. 10.InMenu 1.1.0 PNAV SITE BATCH DATA PROCESSING, select A)

PROCESS ALL COMBINATIONS

PNAV will process all 9 vectors. A typical processing status screen looks

like

ROUER POS:

PROC STATUS:

Li RESIDUAL:
L2 RESIDUAL:

MAY. 11, 1994 17
5151573
2151513

31 16

20 18 28 48
CHI2: a.

a.92 @.15 -8.82 -@.85
.42 A.A8 B.0A -0.A1 -A.A4 B.A0 B.83

fixed L1 ambigu

n fixed WL ambiguitie

F3 Graph F4 Toggle F9 Menu

<GPS> 32311A.8A PDOP:
Wz 121°59'49 _736123"
W= 121°59'49.736123" H:

» DONE: 8.4 %
L1l FIX: ¥
UL FIX: ¥

Figure 6.5: Status Screen

This screens shows that it is processing vector 0006 to 0003 in session C, it

is 5th vector of the total 9 vectors.

After finishing the processing, PNAV brings you back to the main menu.
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11. Inthe main menu, select D) POST MISSION. In next screen Menu 4.0
POST MISSION DATA ANALY SIS, select E) VIEW RESULT. In next
screen Menu 4.5.0 VIEW DATA PROCESSING RESULTS, you can select
A) SUMMARY .OUT to view the following SUMMARY .OUT file.

Ashtech, Inc. Program PNAV Version: 2.3.00M
Fri Oct 04 14:22:57 1996
Processing direction : Forward
Processi ng node : SURVEY
Data sanpl e period (sec) :10.00

Data type being processed : PL1-code/PL2-code/PL2-phase/ CAL1-phase/
Ambi guity search algorithm: Mn QF search

BASE ROVR LENGTH(m) Std(m) Resid(m) Chi2 T(m) SVs DOP Conment

A R X Y _ASH 0005 11.870 0.009 0.007 0.045 5.2 8 1.3
A R X Y _ASH 0006 9.015 0.008 0.007 0.035 12.3 8 1.4
A R X Y 0006 0005 5.461 0.008 0.007 0.046 5.2 8 1.3
C R X Y 0006 0002 12.307 0.008 0.007 0.051 8.0 6 1.6
C R X Y 0006 0003 10.955 0.008 0.009 0.038 8.7 7 1.4
C R X Y 0002 0003 5.499 0.007 0.006 0.053 80 6 1.7
B R X Y 0003 0004 5.472 0.007 0.005 0.044 7.7 7 1.4
B R X Y 0003 0005 12.242 0.006 0.006 0.050 7.7 7 1.4
B R X Y 0005 0004 10.942 0.007 0.006 0.045 8.0 7 1.4
Fri COct 04 14:34:41 1996

Figure 6.6: SUMMARY OUT

This SUMMARY .OUT file shows that al nine vectors have fixed
ambiguities solutions. Refer to PNAV manual for more detailed explanation
of each field.

12. Toview the Vector file, in Menu 4.0 POST MISSION DATA ANALYSIS,
select D) CONVERT VECTOR OUTPUT and select to convert ALL FILES.
Then press <ESC> to back to Menu 4.0. Select E) VIEW FILES, then select
F) VECTOR FILES. Refer to Section “O-file conversion to ASCII.
(CONVOFIL.EXE).
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Option B) Sequencing by Files (Kinematic)

Selecting this option will bring up the batch matrix, typically:

Menu 1.2.@8. PNAU FILE BATCH DATA PROCESSING

BASE-ROUER: 2 3 4

BNBS5A%4.898 1 @11 J @811 J 8dd
J a1l J oadd
J a1l

<ESC> Exit <F1> DOS Shell <F3> Option {CR> Select <FiB> Gontinue

Figure 6.7: Batch matrix for sequencing by file

The batch-processing matrix is followed by the list of active control keys.
<ESC> Exit Command
Press <ESC> to exit to the PNAV Overview Menu.

<F1> DOS Shell Command

Press <F1> to shell out to DOS; type EXIT<ENT ER> at the DOS prompt to returnto
PNAV.

<CR> Select Command

To select aB-file pair for processing, use the arrow keys to move the cursor to the
desired intersection, and press <ENTER> to display the [1; to deselect a pair, press
<ENTER> to remove the (0.

Do not usethe <DEL ETE> key to deselect a B-file pair from processing.
Pressing <DELETE> removesthe [] from thethe screen, but PNAV will still
processthe B-file pair.
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<F3> Option Command

To edit the Post-processing Options code (and other Post-processing options) for a B-
file pair, move the cursor to the desired intersection, and press <F3>; observe, the
PNAV POST-PROCESSING OPTIONS FOR [ACTIVE PAIR] MENU described
below.

<F10> Continue Command

When you are satisfied with the selections on Menu 1.0, press <F10> to continue
processing as described later in this section.

Batch-Processing M atrix

BASE/ROVER, thefirst column, lists up to ten B-file names (stored in the
LOGTIMESfile), corresponding to rows 1 through O of the batch-processing matrix.

CAUTION

PNAV can batch-process a maximum of ten B-filesat onetime. If morethan
ten B-filesexist in the current directory, WinPrism will not create the
LOGTIMES and PROJFILE.KIN filesand will display an error message. | f
thishappens: move some of thefilesto another directory, and processthefiles
in each directory separately; or combine some of thefilesviathe TOOL S/
EDIT FILETOOL/Join 2 or MoreFilesfunction, and processthe combined
files. (For details on combining files, see the WinPrism Tools User’s Guide.)

The labels 2 through 0 across the top of the screen, identify the columns of the batch-
processing matrix.

Each intersection of matrix row and column identifies the B-file pairs to process: O
means process the pair, blank means do not process. For example, if the intersection
of row 1 and column 3 is blank, then do not process.

By default, PNAV selects all combinations for processing.

Next to each [0 blank (process/no process) field is a three-digit default Post-
processing Options code.

First digit: EXECUTION MODE Parameter

0-FORWARD PROCESSING (only, the default) g
1-FORWARD AND BACKWARD PROCESSING %

Second digit: PROCESSING MODE Parameter
0-NAVIGATION &
1-SURVEY

2-RELATIVE NAVigation
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The Relative Nav M odeisnot tested and not supported in thisrelease.

Third digit: FIX AMBIGUITIES Parameter
0-FIX AMBS: No (float ambiguity, default for single-frequency data)
1-FIX AMBS: Yes (fixed ambiguity, default for dual-frequency data)

Default Processing M ode

According the the site namesin the LOGTIMESfile, PNAV classifiesthe B-filesinto
the following categories:

« Control File: has a static control site (knowness = 0) occupied throughout the
data collection period.

« Static File: has one static site with knownz<s

« Multistatic File: has occupied two or more static sites during the data
collection period, e.g. data collected in a kinematic or "stop-and-go" survey.

« Moving File: has no static sites (always moving).

Thesefile categories are based on the site namein the LOGTIMESfile. Any site name beginning
with " ?" istreated asmoving; otherwiseit isa static site. It isthereforeimportant to verify that the
sitenamesin LOGTIMESare correct in order to processthe data properly. (For details, seethe
Process User’s Guide, Program Reference chapter, Edit Logtime Option section.)

From the file category for each B-file, PNAV automatically determines the default
PROCESSING MODE for each pair of B-files and displays it in the second digit of
the processing code. The decision table is:

Table 6.4: Processing modes for different file categories

Filel File2 Processing Mode
Static Static or Multistatic SURVEY
Static Moving NAVIGATION
Multistatic Multistatic SURVEY
Multistatic Moving NAVIGATION
Moving Moving RELATIVE NAV
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PNAYV Post-Processing Options for [Active
Pair] Menu

When you press <F3>in Menu 1.2.0, PNAYV displays, typically:

PHAU POST-PROCESSING OPTIONS FOR BNBSS5A%4.8%@ AND BKINCA?4.878

EXECUTION PROCESSING PROCESSING DATA FIX
MODE MODE PARAMETERS TO PROCESS AMBS

FORWARD  NAUIGATION STATIC GCrA—Code Only Ho
FUD+BWD  SURUEY WALKING _ PLi—Code Only
RELATIVE WAV AUTOMOBILE  PL2—Code Only
SHIP All Codes
AIRCRAFT GrA-Code+Carrier
PL1-Code+Carrier
PLZ-Code+Carrier
All Ohservahles

FORWARD SURUVEY AUTOMOBILE All Ohservahles

<ESC> Abort <F3> Set All <CR»> Select <F1@> Accept

Figure 6.8: PNAV Post-Processing Option Screen

The top row lists the B-file names corresponding to the intersection containing the
cursor on Menu 1.2.0, the menu options appear in the middle, and the bottom linelists
the active control keys.

Thissubmenu only lets you modify a subset of the processing parameter s available. If you want to
modify other Kalman filter parametersor Runtime parametersused in processing, you must do so
via PNAV Overview Menu Option E) PNAV UTILITY before you elect to continue processing from
Menu 1.0.

<ESC> Abort Command
Press <ESC> to abort any changes in this menu and return to Menu 1.0.
<F3> Set All Command

Press <F3> to apply the highlighted option setting to all B-file pairs selected for batch
processing; observe a prompt of the form:

Set "option" to [selection] for all pairs [Y/ N ?
For example, if EXECUTION MODE FWD+BWD is selected, with <F3>, PNAV
prompts:
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Set "EXECUTION MODE" to [FWD+BWD] for all pairs [Y N ?
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Type Y (es) or N(0).

Only the highlighted option will be set for all; the other optionson the menu will be left unchanged.

<CR> Select Command
To select another configuration, highlight the desired option, and press <ENTER>.
<F10> Accept Command

Press <F10> to accept the current configuration for the current processing session and
return to Menu 1.2.0.

Execution Mode

corresponds to the first digit of the Post-processing Options code on Menu 1.0., i.e.
FORWARD is 0-FORWARD PROCESSING (only, the default)
FWD+BWD is 1-FORWARD AND BACKWARD PROCESSING

Both modes can provide centimeter-level accuracy with good quality, full-
wavelength, dual-frequency data. However, the results from FORWARD
PROCESSING aone will contain one or more "holes' (periods when the solution
accuracy is meter-level due to unresolved ambiguities). FORWARD AND
BACKWARD PROCESSING will help to fill these holesin the results by solving for
the ambiguities in both directions, maximizing the number of data points with

resol ved ambiguities and good solutions. The disadvantage of FORWARD AND
BACKWARD PROCESSING isthat it takes at |east twice aslong to process the data
as FORWARD processing alone.

Processing M ode

corresponds to the second digit of the Post-processing Options code on Menu 1.0.,
based on the file category decision described above, i.e.

O-NAVIGATION
1-SURVEY
2-RELATIVE NAVigation

The Navigation Mode is used when the epoch-by-epoch position solutions are desired
relative to the Base receiver from the entire trajectory of the Roving receiver. Survey
Mode is used when the primary interest isin vector solutions from the Base receiver
to one or more survey points, asin akinematic or fast static survey. Relative Nav
Mode is used when the relative positions of two moving Rovers are desired.
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All modes will output the JHile (relative position in ENU or XY Z coordinates) and
the C-file (Rover position in WGS-84 coordinates). The Survey Mode will also
output vector solutionsin an O-file to stations with avalid site ID.

The Survey Mode is suitable for measurements collected from a kinematic-type or a
fast-stati c-type survey. The Survey Mode pays attention to the Rover's site name
during processing while the Navigation Mode and Relative Nav Modesignoreit. A
"?' asthefirst character of the site name indicates that the Rover is moving while any
other character represents a stationary site.

CAUTION

If you are processing in Survey Mode, it isvery important that:

The Rover isstationary while thefirst character in the sitenameisa
character other than " ?

Different siteshave different site namesin the LOGTIMESfile; edit
LOGTIMES, if necessary. For details, seethe Process User’s Guide, Program
Reference chapter, Edit Logtime Option section.)

Data processing is unpredictable if these conditions are not met.

% The Relative Nav Modeisnot tested and not supported in thisrelease.

Processing Parameters

Allows you to choose among PNAV's several motion parameter settings (i.e., the
Kaman filter parameters) for the type of vehicle on which the Rover antennais
mounted; the defaultis AUTOM OBILE. Y ou should choose the Rover Motion
Dynamics that match the fastest motion dynamics you experienced while collecting
the Rover data. (For details on setting the Kalman filter parameters, see: (1) Overview
Menu Option D) PNAV Utility chapter, Option A) Modify Default Parameters: Menu
5.1.0 section; and, (2) the Setup Menus chapter, <Alt-K> Kalman Setup Menu
Command section, Kalman Filter System Parameters paragraph.)

Data to Process

The data types displayed reflect only the data types common to both B-files of the
active pair. In the typical PNAV POST-PROCESSING OPTIONS FOR [ACTIVE
PAIR] menu described in this section, the DATA TO PROCESS fields show all the
receiver datatypes and combinations that PNAV can process. The default is the most
common data type contained in both selected B-files.

If available, All Observables generally provides the best results.
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(such asthe MD-XI1) will display only C/A-Code Only and C/A-Code+Carrier.

% PNAV will not process L 2 codeless data. Therefore, data from a dual-frequency codelessreceiver
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Thisdisplay may vary for different active pairs, if the various B-filesin the current directory each
contain different types of data. For example, if the current directory contains B-filesB_TG3A92.232,
B1111A92.232, and BSSSSA92.232, and filesB_TG3A92.232 and B1111A92.232 are Z-X || data, and
file BSSSSA92.232 is SCA data then the DATA TO PROCESS list for B_TG3A92.232 and
B1111A92.232 contains all eight types from C/A-Code Only to All Observables. However, the other
two pairs B_TG3A92.232 to BSSSSA92.232 and B1111A92.232 to BSSSSA92.232 will have only two
types: C/A-Code Only and C/A-Code+Carrier.

Fix AMBS

fix ambiguity to integers. For All Observables, the default is Y es; otherwise the
default is No. If you are processing dual-frequency full-wavelength (P-code) data
with good PDOP, and the baseline length is less than 10 kilometers, select Yes.
Otherwise, we recommend that the ambiguities not be fixed. This option corresponds
to the third digit of the Post-processing Options code on Menu 1.2.0,, i.e.:

0-FIX AMBS: No (float ambiguity)
1-FIX AMBS: Yes (fixed ambiguity)

Use SMTHCOR

use the pseudo-range smoothing corrections from the B-files. We recommend using
the default (No) when processing code and carrier and Y es when processing code
only.

Do not attempt to use smoothing corrections on data collected from a Ashtech
Dimension receiver because B-files from these receivers do not contain
smoothing corrections.

Continue Processing

1. Press<F10>inMenu1.2.0.

2. PNAV will then automatically batch-process the selected B-file pairs
(according to the settings of the Kalman filter parameters and Runtime
parameters from the PNAV UTILITY option and the POST-PROCESSING
OPTIONS selections in Menu 1.0) in the following order of file categories:
SURVEY, NAVIGATION, RELATIVE NAV.

3. Within each category, the DATA TO PROCESS types common to each
selected pair are processed in the reverse order displayed, i.e. All
Observablesto C/A-Code Only.
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4. Within each common data type, the pair including the fewest static sitesis
processed first.

5. Among pairs containing the fewest static sites, the pair with acontrol siteis
processed first.

Processing Results Screen

Selecting <F10> from Menu 1.2.0 initiates data processing. The processing results
are displayed in the Processing Results Screen. In this screen:

e The top line summarizes your selections from Menu 1.2.0 PNAV BATCH
PROCESSING, <F3> OPTIONS submenu, e.g.:

BATCH SURVEY FORWARD BASE: BSSSPA92.232 ROVER B _TG3A92.232 1 of 1
* The upper display is the verbose or concise processing results window.

e The lower display area is the message log window.

e The bottom line lists the command keys active for this scEE®GEXit, F1,
Resetf2 Cls,F3 Graph,F4 Toggle, and-9 Menu.

All these display elements are explained in the following paramgraphs.
ESC Exit Command

To exit processing and return to the PNAV Overview Menu:
1. Press <ESC>.
2. PNAV prompts:

Ternminate Processing (Y/N)?
3. IfyoutypeYes, PNAV exits processing and returns to the PNAV Overview
Menu.

4. If you typeNo, PNAV continues data processing.
F1 Reset Command

Press <F1> to reset the Kalman filter.

Resetting the Kalman filter parametersin mid-processisfor experienced
PNAV usersonly.
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F2 Cls Command

Press <F2> to clear the Processing Results Screen.
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F3 Graph Command

Press <F3> to switch to the graphics display window during processing. Thisisa
graphical representation of the Rover position with respect to the Base and/or
waypoints from the PNAV.WAY file (if any) in the current directory. For details see
the Graphics Display Window chapter.

F4 Toggle Command

Press <F4> to toggle between the verbose and concise versions of the Processing
Results Screen during processing.

F9 Menu Command

Press <F9> to suspend processing and return to the PROCESSING SETUP MENU
screen; in that screen, press <F9> (Process) again to resume processing. In the
PROCESSING SETUP MENU screen, you can change parameters for the current

processing session.

Changing parametersin mid-processisfor experienced PNAV usersonly.
Pressthe <Alt-?> keysto access the various Setup Menus. For details, seethe
Reference: Setup Menus chapter.

Processing Status Line

Thetop line lists the current processing status:
« PROCESSING MODE (NAVIGATION, SURVEY, RELATIVE NAV)
e Processing Direction (FORWARD, BACKWARD)
« BASE/ROVER B-file Names
e Progresst{ of m: nth pair of totalm pairs)
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Verbose Result Display

The Processing Results Screen can be viewed in either verbose or concise format. The
verbose format displays more information about the data processing than does the
concise format. A typical Verbose Result Display would be:

MAR. 31. 1994 %: ?: 8.8@ (GPS)> 378548.88 FPDOP:
N: 392 7°48 @AA3358 W: 77°12'54.194978"
N: 39° 7'48.883358" W: 77°12'54.194%278"

ROVER POS: 2?77 N: 39° ?'53.41411@" W: 77°12°'53.2558 12 H
H 22 _556 N: 157. 618 U: A.1580 u: -0.008 v: 8

PROC STATUS: SUS: 1?7 4 28 6 % 12 26 23 21 % DONE: {1807°%
ELEV: 67 15 15 17 51 32 38 64 29 Li FIX: ¥
RESID a7 m GHIZ: a.06 WL FIX: ¥

Li RESIDUAL: -@B.84 -B.61 -A.62 6.6 -0.80 -0.82 -9.62 0.61
L2 RESIDUAL: .87 B8.83 -A.A4 B.A1 0.82 -A.61 -8.60 B.08

378544.88 Changes in fixed L1 ambiguities:
378544.88 Changes in fixed WL ambiguities:

ESC Exit F1 Reset F2 Cls F3 Graph F4 Toggle F? Menu

Figure 6.9: Processing Results Screen

Time
Thefirst linein the Verbose Result Display lists the date, GPS time for the current

epoch being processed, the PDOP, and (on the far right) a continuously updating
epoch counter.

Base Site

The second line displays the base site name, and the geodetic latitude, longitude and
elipsoidal height in meters for the Base Station. These are the ground mark
coordinates.

_RBS Site

Thethird line displaysthe geodetic latitude, longitude and ellipsoidal height in meters
for the Remote Base Station.
 The _RBS site is the same as the BASE SITE, if you are processing in
Survey Mode, and the _RBS site is not in the PROJFILE.KIN file. (For
details on editing PROJFILE.KIN, see tReocess User’s Guide, Program
Reference chapterEdit Project Option section.).
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« The _RBS site is the same as the Base site, if you are processing in
Navigation Mode, and the _RBS site is not in the PNAV.POS file.

« The _RBS site is always the same as the Base site, if you are processing in
Relative Nav Mode.

ROVER POS, Rover Position (second section)

The first line displays the Rover's geodetic position (latitude, longitude and
ellipsoidal height in meters) for the current epoch being processed.

The second line displays the Rover's delat, deltaNorth, deltaUp (ENU) position
vector (in meters) with respect to the _RBS site.

The second line also displays the Rover's velocity veatav {(n meters/second)
where

u is the Rover's velocity in the east direction,
v is the velocity in the north direction, and
w is the velocity in the up direction.

The third line displays the respective one-sigma position RMS error values below
each element of tHENU anduvw display on the second line.
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PROC STATUS, Processing Status (third section)

Table 6.5: Processing Status

Item Description
SVsS shows the satellites being used in the processing at the current epoch. The refer-

ence satellite (i.e., the satellite with the highest elevation angle) is shown as the
first satellite in the list.

CHI2 (chi-square) | isagoodness-of-fit solution quality indicator. In general, a CHI2 value less than
1.0isgood. See the chapter Program Input and Output Data Files for details.

RESID isthe averaged post-fit carrier-phase residual (in meters). RESID provides an
indication of how good the computed Rover position is. A RESID value under
0.02 metersis good. If the RESID islarger than 0.02 meters, the Rover position
may still be good if the RESID is below the RESID threshold. See the chapter
Program Input and Output Data Files for details.

% DONE shows the percentage of data processed.

L1FIX indicates the status of the L1 double-difference phase ambiguities. Y means the
L1 ambiguities have been fixed.

WL FIX indicates the status of the wide-lane double-difference ambiguities (using both
L1 and L2 frequencies), which exist for dual-frequency carrier measurements. Y
means the ambiguities have been fixed.

L1 RESIDUAL and L2 RESIDUAL (fourth section)

indicate the L1 and L2 post-fit phase residuals for each of the double differences
formed.

When the data being processed represents mor e than eight satellites, the data
display fieldsfor theselines are closer together and accurateto only two
decimal placesinstead of three.

]
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Concise Result Display

TIME: MAR.31.1994 9:22:20.88 (GPS> 379340.88 SITE: 7777

LATITUDE: 39e P 53 .@77564" N EPOCH: 251
P70 120 55.732962" W % DONE:
H 118.315 K AMBIGUITY FIXED:
17 1 28 6 7 12 26 21 RHS:
6@ 19 15 13 53 38 25 34 CHI-SQUARE:
1.8

PHASE RESIDUAL:

390 7' 53.877584" N . {m2
770 12 55.732938" U 0.084 <(md>
116.253 H {epoch?
- ]
379348.88 Changes in fixed L1 ambiguities:
379348.88 Changes in fixed WL ambiguities:

ESC Exit F1 Rezet F2 Cls F3 Graph F4 Toggle F? Menu

Figure 6.10: Concise Result Display Screen

The Concise Result Display is a succinct presentation of the same parameters
displayed in the Verbose Result Display. All of these parameters are described above
for the Verbose Result Display.

Thefirst line of thiswindow shows the date and current GPS time of the measurement
data being processed.

Shown on the left-hand side of the display is the latitude, longitude and height of the
Rover in WGS-84 coordinates, the satellites (SV'S) being used in the processing (the
reference satellite is shown as the first satellite in the list), and the PDOP of the
current epoch.

The right-hand side of the display gives the epoch counter, the percentage done, the
L1 and WL ambiguities fixed flags, the RM S value (in meters), the chi-square value,
and the phase residual. (The RMS value is the square root of the sum of the squared
one-sigmaerror values of each position component displayed on the verbose display.)
The bottom line shows a graphical representation of the percentage of processing
completed.

M essage L og Window

The Message Log Window appearing at the bottom of the display in both verbose and
concise modes, scrolls messages about the current status of PNAV processing (such
as when the ambiguities have been fixed and when cycle-slips occur). These
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messages are saved in the L-file. (For a description of thisfile, see the chapter
Program Input and Output Data Files.).

End of Processing

After batch processing is complete, PNAV returnsto the Overview Menu. PNAV has
now automatically created the following new files: the J-file, containing the Rover's
delta ENU positions with respect to the _RBS site; the C-file, containing the Rover’s
WGS-84 positions, a M essage L og File (L-file), containing the status messages of
processing, plot filesthat graphically show the trgjectory and velocity of the Rover, as
well as various statistics. If you processed in the Survey Mode, PNAV also created
the O-file, containing alist of the baseline vector solutions.

To create interpolated photogrammetry files (photo-files), see the chapter Reference:
Overview Menu Option D) Post Mission, section Option A) Photogrammetry.

For a description of the above files, see the chapter Program Input and Output Data
Files.)
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This option accesses a series of menus through which you can process the collected
receiver measurement data from individua sets of B-files, E-files, and S-fileslocated in
the current directory. The first time you run PNAV and choose Option C) DATA
PROCESSING, PNAYV initializes the settings for Execution Mode, Processing Mode and
Rover Motion Dynamics with factory default settings and proceeds to Menu 3.0
PROGRAM EXECUTION MODE AND ROVER DYNAM I CS where you can accept
or change these settings for the first processing session. In subsequent processing runs, as
long as MODE.PMT remainsin the current directory, PNAV will retrieve the current
settings for EXECUTION MODE, PROCESSING MODE and ROVER MOTION
DYNAMICS from thisfile.

Menu 3.0 Program Execution Mode and Rover
Dynamics

From the PNAV Overview Menu, select Option C) DATA PROCESSING, and observe
typically:

Menu 3.8. PROGRAM EXECUTION MODE AMD PARAMETERS

EXECUTION MODE: PROCESSING MODE: PROCESSING PARAMETERS:

FORUARD PROCESSING NAUIGATION STATIC
FORWARD AND BACKWARD SURUEY WALKING
RELATIUE NAU AUTOMOBI LE
SHIP

AIRCRAFT

FORWARD AND BACKWARD NAUIGATION AUTOMOBILE

<ESC> Exit <Fi> DOS Shell <CR> Select <FiB> Accept and Continue

Figure 7.1: Menu 3.0 Execution Mode and Parameters

In this screen you can select: EXECUTION MODE, PROCESSING MODE and ROVER
MOTION DY NAMICS; the current selection in this menu appears below the choices for
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each category. This example shows the factory defaults: FORWARD PROCESSING,
NAVIGATION, and AUTOMOBILE. The bottom line lists the active control keys.

<ESC> Exit Command
Press <ESC> to exit to the PNAV Overview Menu.
<F1> DOS Shell Command

Press <F1> to shell out to DOS; type EXIT<ENTER> a the DOS prompt to return to
PNAV.

To select another configuration, highlight the desired option, and press <ENTER>.

Press <F10> to Accept the current configuration and Continueto Menu 3.1 PNAV
DATA PROCESSING OPTIONS.

Execution Mode

The choices are FORWARD PROCESSING (the default) and FORWARD AND
BACKWARD. Both modes can provide centimeter-level accuracy with good quality,
full-wavelength, dual-frequency data. However, the results from FORWARD
PROCESSING aone will contain one or more "holes' (periods when the solution
accuracy is meter-level due to unresolved ambiguities). FORWARD AND
BACKWARD processing will help to fill these holes in the results by solving for the
ambiguities in both directions, maximizing the number of data points with resolved
ambiguities and good solutions. The disadvantage of FORWARD AND
BACKWARD processing is that it takes at least twice as long to process the data as
FORWARD PROCESSING alone.

Processing M ode

The choicesare NAVIGATION (the default), SURVEY, and RELATIVE NAV.

The Navigation Mode is used when only the epoch-by-epoch position solutions are
desired relative to the Base receiver from the entire trajectory of the Roving receiver.
Survey Mode is used when the primary interest isin vector solutions from the Base
receiver to one or more survey points asin akinematic or fast static survey. Relative
Nav Mode is used when the relative positions of two moving Rovers are desired.
(Relative Nav Mode is a specia case of Navigation Mode in which the Base receiver
ismoving instead of stationary.)

All modes will output the Jile (relative position in either XY Z or ENU coordinates),
the C-file (Rover position in WGS-84 coordinates), and optionally an R-file. The
Survey Mode will also optionally output vector solutionsin an O-file for stationswith
avalid siteID.

The Survey Modeis suitable for processing data collected from a kinematic-type or a
fast-static-type survey. The Survey Mode pays attention to the Rover’s site name
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during processing while the Navigation Mode ignoresit. A "?" asthefirst character of
the site name indicates that the Rover is moving while any other character represents

astationary site.

If you are processing in Survey Mode, it isvery important that:

« The Rover is stationary while the first character in the site name is a
character other than "?.

» Different sites have different site names in the LOGTIMES file; edit
LOGTIMES, if necessary. For details, see Bnecess User’'s Guide,
Program Reference chapterEdit Logtime Option section.)

Data processing is unpredictable if these conditions are not met.

The Relative Nav M odeisnot tested and not supported in thisrelease.

Rover Motion Dynamics
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allows you to choose among PNAV's several motion parameter settings (i.e., the
Kalman filter parameters) for the type of vehicle on which the Rover antenna is
mounted; the default KUTOMOBILE. You should choose the Rover Motion
Dynamics that match the fastest motion dynamics you experienced while collecting
the Rover data. (For details on setting the Kalman filter parameters, s8etipe

Menus chapter< Alt-K> Kalman Setup Menu Command section Kalman Filter

System Parameters paragraph.)
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Menu 3.1. PNAV Data Processing Options

Menu 3.1. PHAV DATA PROCESSING OPTIONS

BASE FILE: ROVER FILE: DATA TO PROCESS: FIX AMBS: USE SMTHCOR:

BSSSPA%2.232 BSSSPA%2.232 GsA—Code Only No No
B_TG3A92.232 B_TG3n9%2.232 PLi-Code Only Yes Yes

PL2-Code Only

All Codes

G/A-Code+Carrier

PL1i-Code+Carrier

PLZ-Code+Carrier

All Ohservahles

B_TG3n%2.232 BSSSPAD2.232 A1l Ohservahles

{ESC>» Exit {F1> DOS Shell {CR> Select {F1@> Accept and Continue

Figure7.2: Menu 3.1 - PNAV Data Processing Options

The current sel ection appears bel ow the option menus. The bottom lineliststhe active
control keys.

<ESC> Exit Command
Press <ESC> to exit to Menu 3.0.

<F1> DOS Shell Command

Press <F1> to shell out to DOS; type EXIT<ENTER> at the DOS prompt to return to
PNAV.

<CR> Select Command
To select another configuration, highlight the desired option, and press <ENTER>.
<F10> Accept and Continue Command

Press <F10> to Accept the current configuration and Continue; PNAV then performs
the preliminary processing.

Base File

The default is the first B-filein the current directory. Select the file known to be the
Base, i.e., the stationary site.
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Rover File

The default is the second B-file in the current directory. Select the file known to be
the Rover.

Data to Process
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The data types displayed on Menu 3.1 reflect only the data types common to both the
selected BASE FILE and the selected ROVER FILE.

PNAV will not processL 2 codelessdata, therefor e, data from a dual-frequency
codeless receiver (such asthe MD-XI1) will display only C/A-Code Only and
C/A-CodetCarrier.

FIX AMBS

Fix ambiguity to integers. The defaultis Yes, if DATA TO PROCESSIisAll
Observables; for al other DATA TO PROCESS the default is No. If you are
processing dual-frequency full-wavelength (P-code) data with good PDOP, and the
baseline length isless than 10 kilometers, select Y es. Otherwise, we recommend that
the ambiguities not be fixed.

USE SMTHCOR

Use the pseudo-range smoothing corrections from the B-files. We recommend using
the default (No) when processing code and carrier and Y es when processing code

only.

Do not attempt to use smoothing corrections on data collected from a Ashtech
Dimension receiver because B-files from these receivers do not contain
smoothing corrections.

Preliminary Processing

1. After you press <F10>in Menu 3.1, PNAV then:

a. Runs COMNAYV.EXE to generate a COMMON.NAYV (ephemeris) file
if it does not already exist.

b. Synchronizes the time tags of the first common epochs of the two
selected B-files.
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2.

c. Determinesthe data sampling interval and the total number of epochsto
process.

If you are processing in Survey Mode, PNAV reads the Base station position
and the other site's preliminary position from the project file
(PROJFILE.KIN) in the current directory and proceeds to the Setup Menus.

If you are processing in Navigation Mode, PNAV reads the Base station and
waypoint positions from the Site Position File PNAV.POS (if any) in the
current directory.

a. |f the Base station coordinate does not exist in the PNAV .POSfile,
PNAV calculates an averaged pseudo-range position and then displays:

No Base coordinatesin the list.

The averaged BASE coordinates based on the B-filefollowed by the site
name of the B-file selected as the Base, the averaged latitude, longitude
and RMS, and then asks if you want to use these coordinates.

b. If you answer No, and there are no entries in the PNAV.POSfile,
PNAYV creates a site position template with the four-character site name

" "for later editing.

In Navigation M ode, you must add the Base coor dinatedatatothe PNAV.POS
file (in the <Alt-P> Position Setup Menu; otherwise PNAV will not continue
processing the data.

c. If youanswer Yes, PNAV usesthe average site position as Base
coordinates.

Thisaveraged position isarough estimate (10-50 meter accuracy) and will not
provide precise WGS-84 results. Therefore, a precise Base station coor dinate
should be entered whenever possible. This precise Base coordinate can be
entered by editing PNAV.POSin the <Alt-P> Position Setup Menu. For
details, see the Setup Menus Chapter.

d. InNavigation Mode, PNAV then checks whether the selected Baseis
really astationary site.

e. If thesiteisstationary, PNAV proceeds to the PROCESSING SETUP
MENU screen.
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f. If itisnot stationary, PNAV prompts:
You probably have chosen a wong B-file as the BASE
station.
Do you want to continue [Y/N?

g. If youanswer Yes, PNAV then proceeds to the PROCESSING SETUP
MENU screen.
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Processing Setup Menu Screen

The menusin this screen allow you to:
« Edit various parameter and position files:

e Run-Time Parameters file
« Site Position file (in Navigation Mode only)
«  Waypoint Navigation file
* Rover Antenna Offset file
e Simulation file
« Kalman Filter Parameters file

e Change the menu display attributes.
e Save any changes for use in subsequent processing sessions.

1. After you press <F10> in Menu 3.1, and PNAV completes the preliminary
processing, observe:

Attribute Kalman Fosition RunTime WayPoint File Other

PNAU SET UP MENUS

Using Alt-7? as prompted on top of this window

to activate the parameter editing menus.

ESC Exit Fi DOS Shell Fi8B Continue

Figure 7.3: Processing Setup Menu Screen
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when processing in Navigation Mode or Relative Nav Mode, or;

Attribute Kalman RunTime WayPoint File Other

PNAU SET UP MENUS

Using Alt-? asz prompted on top of thisz window

to activate the parameter editing menus.

ESC Exit Fi DOS Shell FiB Continue

Figure7.4: Survey Mode Screen

when processing in Survey Mode.
2. Toquit processing at this point, exit the PROCESSING SETUP MENU
screen, and return to the PNAV Overview Menu, press <ESC>.

3. To specify the parameters for the current processing session, press the <Alt-
?> keysto access the various Setup Menus. For a description of these menus,
see the Setup Menus chapter.

Critical parameters are the Base station position and the antenna height.

4. Onceyou have set the parameters as desired, press <F10> to Continue.

Processing Results Screen

Selecting <F10> from the PROCESSING SETUP MENU screen initiates data
processing. The processing results are displayed in the Processing Results Screen. In
this screen:

e The top line summarizes your selections from Menu 3.0 PROGRAM
EXECUTION MODE AND ROVER DYNAMICS and Menu 3.1 PNAV
DATA PROCESSING OPTIONS, e.g.:

FORWARD NAVI GATI ON PROCESSI NG BASE: B_TG3A92. 232
ROVER: BSSSPA92. 232

e The upper display is the verbose or concise processing results window.
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e The lower display area is the message log window.

e The bottom line lists the command keys active for this scEe®@EXit, F1,
Resetf2 Cls,F3 Graph,F4 Toggle, and-9 Menu.

All these display elements are explained in the following paragraphs.

- If you set to Yesthe parameter Iteration During Static Site (in the <Alt-R> RunTime Setup Menu,
<f4> More[Quality Assurance Parameter s| popup menu), PNAV overlaysthe processing results
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screen (both verbose and concise ver sions) at appropriate timesduring processing with a Static Site
Iteration Window. Thiswindow is for information only and requires no action on your part.

The bottom line of the Processing Results screen lists the command keys active for
this screen:

ESC Exit Command

To exit processing and return to the PNAV Overview Menu:
1. Press <ESC>.
2. PNAV prompts:
Term nate Processing (Y/N)?

3. Ifyoutype Yes, PNAV exits processing and returns to the PNAV Overview
Menu.

4. If you typeNo, PNAV continues data processing.
F1 Reset Command

Press <F1> to reset the Kalman filter.

Resetting the Kalman filter parametersin mid-processisfor experienced
PNAV usersonly.

F2 Cls Command
Press <F2> to clear the Processing Results Screen.
F3 Graph Command

Press <F3> to switch to the graphics display window during processing. This is a
graphical representation of the Rover position with respect to the Base and/or
waypoints from the PNAV.WAY file (if any) in the current directory. For details see
the Graphics Display Window chapter.
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F4 Toggle Command

Press <F4> to toggl e between the verbose and concise versions of the Processing
Results Screen during processing.

F9 Menu Command

Press <F9> to suspend processing and return to the PROCESSING SETUP MENU
screen; in that screen, press <F9> (Process) again to resume processing. In the
SETUP MENU screen, you can change parameters for the current processing session.

Changing parametersin mid-processisfor experienced PNAV usersonly.

Press the <Alt-?> keys to access the various Setup Menus. For details, see the Setup
Menus chapter.

Processing Status Line

Thetop line lists the current processing status:
« PROCESSING MODE (NAVIGATION, SURVEY, RELATIVE NAV)
e Processing Direction (FORWARD, BACKWARD)
« BASE/ROVER B-file Names
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Verbose Result Display

The Processing Results Screen can be viewed in either verbose or concise format. The
verbose format displays more information about the data processing than does the
concise format. A typical Verbose Result Display would be:
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AUG. 18, 1992 23: 1: A.@A (GPS)> 255668.88 FPDOP:
_TG3 N: 37°22°23.55522@" W: 121°59°'51.234918"
N: 37022'23.555228" W: 121°59'51.234918" H

ROVER PO8: HYDL N: 37“25‘24.811;37"

W: 122% 4'43.9182
—7281.212 N: 5563.301 U: = 158 u: y:

—@. 681

PROC STATUS: SUS: 17 28 26 3 23 21 % DONE: 217a%
ELEV: 66 13 32 63 55 16 Li FIX: ¥
RESID: 8.811 m GHIZ: a.84 WL FIX: ¥

L1 RESIDUAL:= -B8.821 a.83% —8.8a8 a.0848 a.a77
L2 RESIDUAL: —B8.848 A.858 —B8.847 8.834 -B8.818

255578.8@ Eliminating SU#16 at an elevation of 18 1@.
255608.08 update nav .... NavGtr=4, BlkCtr=4. TotNav=b

ESC Exit F1 Reset F2 Cls F3 Graph F4 Toggle F? Menu

Figure 7.5: Verbose Processing Display

Time
Thefirst linein the Verbose Result Display lists the date, GPS time for the current

epoch being processed, the PDOP, and (on the far right) a continuously updating
epoch counter.

Base Site

The second line displays the base site name, and the geodetic latitude, longitude and
elipsoidal height in meters for the Base Station. These are the ground mark
coordinates.

RBS Site

Thethird line displaysthe geodetic latitude, longitude and ellipsoidal height in meters
for the Remote Base Station.
 The _RBS site is the same as the BASE SITE, if you are processing in
Survey Mode, and the _RBS site is not in the PROJFILE.KIN file. (For
details on editing PROJFILE.KIN, see tReocess User’s Guide, Program
Reference chapterEdit Project Option section.).
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« The _RBS site is the same as the Base site, if you are processing in
Navigation Mode, and the _RBS site is not in the PNAV.POS file. (You can
designate a different _RBS site as one of the waypoints in the

« The _RBS site is always the same as the Base site, if you are processing in
Relative Nav Mode.

ROVER POS, Rover Position (second section)

The first line displays the Rover's geodetic position (latitude, longitude and
ellipsoidal height in meters) for the current epoch being processed.

The second line displays the Rover's delat, deltaNorth, deltaUp (ENU) position
vector (in meters) with respect to the _RBS site.

The second line also displays the Rover's velocity veatar (n meters/second),
where:

u is the Rover's velocity in the east direction,
v is the velocity in the north direction, and
w is the velocity in the up direction.

The third line displays the respective one-sigma position RMS error values below
each element of tHENU anduvw display on the second line.

== Befor e processing begins, you can change the ENU format to an XY Z format by setting the ENU
Coor dinate parameter to Noin the
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PROC STATUS, Processing Status (third section)

Table 7.1: Processing Status Fields

Item

Description

shows the satellites being used in the processing at the current
epoch. The reference satellite (i.e., the satellite with the highest ele-
vation angle) is shown asthefirst satellite in the list.

CHI2 (chi-square)

is a goodness-of-fit solution quality indicator. In general, a CHI2
value less than 1.0 is good. See the chapter Program Input and Out-
put Data Files for details.

RESID

is the averaged post-fit carrier-phase residual (in meters). RESID
provides an indication of how good the computed Rover positionis.
A RESID value under 0.02 metersis good. If the RESID islarger
than 0.02 meters, the Rover position may still be good if the RESID
is below the RESID threshold. See the chapter Program Input and
Output Data Filesfor details.

% DONE

shows the percentage of data processed.

L1FIX

indicates the status of the L1 double-difference phase ambiguities.
Y means the L1 ambiguities have been fixed.

WL FIX

indicates the status of the wide-lane double-difference ambiguities
(using both L1 and L2 frequencies), which exist for dual-frequency
carrier measurements. Y means the ambiguities have been fixed.

L1 Residual and L2 Residual (fourth section)

indicate the L1 and L2 post-fit phase residuals for each of the double differences

formed.

When the data being processed r epresents mor e than eight satellites, the data display fieldsfor these
lines are closer together and accurate to only two decimal placesinstead of three.

DELION (units)

Deltaionosphere is the ionosphere residual estimate. The units value corresponds

automatically to the current scale. Thislineisblank if residual ionosphere is not

modeled.

If you selected, in the <Alt-R> RunTime Setup Menu:
* Yes forModel lonospheric Delay, or,
e Automatic forM odel lonospheric Delay, and the baseline is greater than 15

kilometers,

Data Processing
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thisline displays, for each double difference, adata pair of the form x.x]y.y, where the
first number is the estimate and the number after "|" is the one-sigma RM S value.

When the data being processed represents mor e than eight satellites, the data display fieldsfor this
lineinclude only the estimate, not the RM S value.

Concise Result Display

TIME: AUG.19.1992 @: 5:18.88 (GPS> 259518.88 SITE: HYD2

LATITUDE:= 370 25' 24.848829" N EPOCH: 178
122° 4' 51.348712" W # DONE: 24.8 »
—28.347 M AMBIGUITY FIXED: Li:z ¥ WL: ¥
26 17 3 21 28 RMS: @869 (md>

%9762 46 41 26 GHI-SQUARE: a.82§

PHASE RESIDUAL: a.@812 (m>

261048.88 Changes in fixed L1 ambhigui
261848.88 Changes in fixed WL ambigui

ESC Exit F1 Reset F2 Cls F3 Graph F4 Toggle F? Menu

Figure 7.6: Concise Result Display

The Concise Result Display is a succinct presentation of the same parameters
displayed in the Verbose Result Display. All of these parameters are described above
for the Verbose Result Display.

Thefirst line of thiswindow showsthe date and current GPS time of the measurement
data being processed.

Shown on the left-hand side of the display is the latitude, longitude and height of the
Rover in WGS-84 coordinates, the satellites (SV'S) being used in the processing (the
reference satellite is shown as the first satellite in the list), and the PDOP of the
current epoch.

The right-hand side of the display gives the epoch counter, the percentage done, the
L1 and WL ambiguities fixed flags, the RM S value (in meters), the chi-square value,
and the phase residual. (The RMS value is the square root of the sum of the squared
one-sigmaerror values of each position component displayed on the verbose display.)
The bottom line shows a graphical representation of the percentage of processing
completed.
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In the Survey Processing Mode only the concise Result Display adds, to the lower
half of the screen, the averaged position solution (STATIONARY SITE
SOLUTION) for each site occupied during the survey. For example, in the following
display the Rover has occupied site HY D2 for 18 epochs and its averaged position is
given along with the corresponding RMS error and phase residual (in meters):
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TIME: AUG.19.1992 @: @:58.88 (GPS> 259258.88 SITE: 7777

LATITUDE:= 370 25' 24.392549" N EPOCH: 284
122° 4' 47_289698" W # DONE: #
H —28.168 M AMBIGUITY FIXED: H WLz ¥
26 17 3 21 28 RMS:
38 63 ;8643 25 GHI-SQUARE:

Cm>
PHASE RESIDUAL:

370 25’ 24.048828" N
122° 4' 51.348863" W - »
—-21.968 M Cepoch)
28x
. 1
25935@.88 Changes in fixed L1 ambiguities:
252358.88 Changes in fixed WL ambiguiti

ESC Exit F1 Reset F2 Cls F3 Graph F4 Toggle F? Menu

Figure 7.7: Concise display for survey mode

M essage L og Window

The Message Log Window scrolls messages about the current status of PNAV
processing (such as when the ambiguities have been fixed and when cycle-dips
occur). These messages are saved in the L-file. (For a description of thisfile, seethe
chapter Program Input and Output Data Files.) .

End of Processing

After the data processing is complete, PNAV returnsto the Overview Menu. PNAV
has now created two new files: the J-file, which contains the Rover’s delta ENU
positions or delta X, Y, Z with respect to the _RBS station, and the C-file, which
contains the Rover's WGS-84 positions. Depending on your settingsin the <Alt-F>
File Setup Menu prior to processing, PNAV also creates, optionaly:
e aMessage Log File (L-file) which contains the status messages of
processing and/or
* aRover Trajectory File (R-file) similar to the R-files created by the
KINSRVY program of the GPPS software.
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The default isto create the L-file and not to create the R-file.

If you processed in the Survey Mode, PNAYV also created by default afile containing
alist of the averaged site positions that were occupied, called the O-file unless you
disabled Vector Solution Filein the <Alt-F> File Setup Menu.

For a description of the above files, see the chapter Program Input and Output Data
Files.)
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8

Choosing the POST MISSION option in the Overview Menu, accesses a Post Mission
menu which allows you to:

» Interpolate collected photogrammetry data.

« Create graphical plot files from rover trajectory output files (J-files) for
subsequent viewing.

« Compare two navigation solutions (J-files or C-files).
e Convert binary O-files to ASCII files.
* View a number of different output files.

Post Mission

Menu 4.0 Post Mission Data Analysis

Select from the PNAV Overview Menu, Optiex) POST MISSION; observe:

IS[=] B3

Menu 4.8. POST MISSION DATA ANALYSIS

A> PHOTOGRAMMETRY

B> CREATE PLOT FILE

C> COMPARE NAU SOLUTIONS
D> CONUERT UECTOR OUTPUT

E> UIEW RESULT

{ESC> Exit {F1> DOS Shell {CR.A._.E> Select and Continue

Figure 8.1: PNAV Overview Menu - Option D

The options are followed by the active control keys.
<ESC> Exit Command

Press <ESC> to exit to the PNAV Overview Menu.
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<F1> DOS Shell Command

Press <F1> to shell out to DOS; type EXIT<ENTER> at the DOS prompt to return to
PNAV.

<CR,A - E> Select and Continue Command

Pressthe letter for the desired option, or highlight it and press <ENTER>.
Option A - Photogrammetry

This option generates J* @- and C* @-files interpolated to the precise time tag of any
photogrammetry filesin the current directory. A photogrammetry file (photo-file) is
an ASCI|I file containing precise time tags and site names. If the current directory
contains one or more photo-files, and corresponding PNAYV output J-files and C-files,
selection of this option will interpolate the position datain the J-file and C-file to the
appropriate time tags in the photo-file and store the resultsin a J* @-file and a C* @-
file. (For adescription of these files, see the chapter Program Input and Output Data
Files.)

Select Photo-File for Interpolation Menu

1. InMenu4.0, select A) PHOTOGRAMMETRY.
2. If PNAYV finds photo-files in the current directory, observe, typically:

IS[=] B3

SELECT PHOTO-FILE FOR INTERPOLATION: PHOTO.DAT

PHOTO.DAT

{ESC> Exit {F1> DOS {F3> Edit {CR> or {(F1@> Select and Continue

Figure 8.2: Menu 4.0 - Option A, Photogrammetry File Selection

Thismenuliststhephoto-filesinthecurrentdirectory foryour selection.
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3. If PNAYV finds no photo-filesin the current directory, it briefly displays an
appropriate error message and returns to Menu 4.0.

<ESC> Exit Command
Press <ESC> to exit Menu 4.0.
<F1> DOS Command

Press <F1> to shell out to DOS; type EXIT<ENTER> at the DOS prompt to return to
PNAV.

<F3> Edit Popup Menu

This option specifies the maximum time span in which interpolation will take place
(default is 10 seconds). If the time span in the J-file or C-fileislarger than thisvalue,
PNAV will not produce @-files.

1. Press<F3>; observe the default popup screen:

o
Q
a
=
8.
o
=]

SELECT PHOTO-FILE FOR INTERPOLATION: PHOTO.DAT

PHOTO.DAT

fAcceptabhle Time Span: JBA.8 (sec)

<F1@> fAccept <ESC> Ahort

<ESC> Exit <F1> DOS <F3> Edit <CR> or {FiB> Select and Continue

Figure 8.3: <F3> Default Pop-up Menu

2. Typeinthe desired value.
3. Press<F10> to Accept any change and remove the popup.
4. Press<ESC> to Abort any change and remove the popup.

<CR> or <F10> Select and Continue Command

1. IntheSELECT PHOTO-FILE FORINTERPOLATION Menu, highlight the
desired file, and press <ENTER> or <F10> to select it.
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2. PNAYV performs alinear interpolation between the selected photo-file and
the datain the J-file and C-file; observe, typically:

5 PNAY I9[=1 B3

PHOTOGRAMMETRY INTERPOLATION (C_RUZ@?95_.289>

W
W

18-16/95
18-16/95
18-16-95
18,1695
18-16-95
18,1695
18-16-95
18-16-95%
18-16/95
18-16-95%
18-16/95
18-16-95%
18-16/95
18,1695
18-16/95
18,1695
18-16-95

19:12:81.614256
19:12:07.196819
19:12:12.551841
19:12:17_ 6140885
19:12:22 856912
19:29:54_735868
19:30:00.822485
19:3@:05.351549
19:30:10.422082
19:3@:15.499914
19:38:21.231548
19:38:27.829615
19:38:32.716471
19:30:38.491149
19:30:44.231744
19:38:49 799885
19:33:87.674468

EZXXZXZIZIIZTIZIZIIIIIX

39.9418672
39.9420948
39.9422783
39.94244608
39.742635%
39.9373757
32.9374%14
376632
378869
381508
384848
388445
321961
-9395326
39.93978288
39.9480933
37.8697165

83.5127681
83.5877865
83.5827777
83.4980934
83.4932118
83.5454874
83.5485845
83.5356452
83.5389728
83.5263222
83.5218%8%
83.5158192
83.5186%88
83.5@55341
83.5004599
83.4955551
83.4190274

1687.867
1686.344
1682.206
1682_ 418
167%.325
1674552
1673.9%6
1678.554
1678.811
1671 .658
1672.8%3
1669.52%9
1668.943
1667.948
1672.685
1673.953
1678.934

followed by:

155588.872833
1555085 566498
155518.816288
155516.1774308
155521 .614256
155527 1960819
155532.551841
155537.614@885
155542856912
156594.735868
156688.022485
156685.351549
156618.422082
156615.499914
156621.231548
156627.0829615
156632.7164%1

Figure 8.4: Photofile Screen

26518. 4088
26929 581
27327.735
27734 _326
28150.684
28583 _926
29885.773
29486 . 736
29824.567
2535@.158
2576%.883
26192.573
26592.495
2699@.553
27438.317
27889.537
28328.554

18861 .158
10845473
18881 .364
10989 487
18933.926
10959196
18977.575
18998.194
1181%.281
18435.204
18448.053
18467.131
18491.96%
10521 .181
18558.267
10598.298
18637.332

1368.374
1362.316
1368.122
1378604
1375.217
1372493
1368.356
1368.568
1365.474
13668.702
1368.145
1356.7083
1356.9608
1357.887
1358.242
1355.679
1355.892

~]00G000 G0 GRG0 G000 DGR GO G0 GO G0 GO GD

Figure 8.5: Select Photofile

3. PNAYV then returns to the Select Photo-file for Interpolation menu.

4. Whenyou are finished, press <ESC> to exit to Menu 4.0. POST MISSION
DATA ANALY SIS and press <ESC> again to exit to the Overview Menu.

The current directory will now contain a new J* @-file and a new C* @-file named
after the input J-file and C-file, respectively. These files arein exactly the same
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format asthe J-file and C-file except the dataisinterpolated to the photo-file time tags
and there are more digits in the time tag. (For a description of thesefiles, see the
chapter Program Input and Output Data Files.)

Option B - Create Plot File

This option generates plot files from all the J-filesin the current directory. The plot
files graphically show the trajectory and velocity of the Rover, as well as various
statistics, specifically:

« Plots of the horizontal and vertical trajectories and speeds of the Rover.

» Plots of the PDOP and satellites used.

* RMS position errors.

« Post-fit phase residuals.

e Chi-square values.

« Interpolated data based on the photo-file's time tags-represented as circles on
the plots.
You may inspect this file via the RESIDUAL PLOTS function in the PROCESS/
RESULTS screen.
This option requires at least one J-file in the current directory. If a J*@-file exists, the
interpolated positions from that file will be marked with a circle.

1. In Menu 4.0, sele®) CREATE PLOT FILE; observe, typically:
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ASHTECH PNAU: CREATE PLOT FILES

1. Making plots based on file JTG3S5SPA.BUD.
Scanning data file JTG3ISSPA_BUD ..
Creating plot file PTG3ISSPA_BUD ...

No Interpolated photo—files to plot.

2. Making plots based on file JIG3SSPA_FUD.
Scanning data file JTG3SSPA.FUD
Creating plot file PTG3SSPA_FUD ...

Mo Interpolated photo—files to plot.

3. Making plots based on file JTG3ISSPA.232.
Scanning data file JTG388Pn.232 ...
Creating plot file PTG3ISSPA.232 ...

No Interpolated photo—files to plot.

Figure 8.6: Create Plot File Screen

2. PNAV automatically makes a plot file from any J-file in the current
directory.
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3. When plot file creation is complete, PNAV returns to Menu 4.0. POST
MISSION DATA ANALYSIS.

4. Theplotfile generated is described in the chapter Program Input and Output
Data Files.

Option C - Compare NAV Solutions

This option generates aplot file that comparestwo PNAV solutions (J-files or C-files)
in the current directory. Y ou may inspect the plot file viathe RESIDUAL PLOTS
function in the PROCESS/RESULTS screen.

The plot file from the J-file comparison contains the following plots versus Seconds
of Week.

« East Difference and corresponding RMS values (meters).

* North Difference and corresponding RMS values (meters).

« Up Difference and corresponding RMS values (meters).

« East Velocity Difference and corresponding RMS values (meters/second).
* North Velocity Difference and corresponding RMS values (meters/second).
e Up Velocity Difference and corresponding RMS values (meters/second).

e Phase residuals (meters).

e Post-fit Chi values (dimensionless).

The plot file from the C-file comparison contains the same information as the plot file
from the J-file comparison, except:

e No corresponding RMS values.
* No phase residuals.
e No post-fit Chi values.

This option also produces an optional ASCII Result file (*.DIF file) with the above
information in tabular form.
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Compare J-File Menu

1. In Menu 4.0, select C) COMPARE NAV SOLUTIONS; observe,
typically:

<ESC»> Exit <F1> DOS <F3> Select <F5> Param <F18> Continue
J-FILES FOR SELECTION

o)

(=]

Q

<

JIG3ISSPA.BUD JTG3ISSPA.FUD JTG3SSPA.232 a'
2

=]

<ESC> Exit {CR> Select

Figure 8.7: Compare NAV Solutions

The J-FILESFOR SELECTION arealists al the Jfiles n the current directory. By
default, PNAV isready to compare the first two Jfiles and place the result in a plot
ile called PNAVCOMP.PLT.

2. Tochangeafilenameinthe COMPARE J-FILE area, <TAB>toit and
type as desired.

3. Toseect alilefromthe J-FILES FOR SELECTION area, press <F3>
Select, highlight the desired file, and press <KENTER>.

Compare C-File Menu

To compare C-files:
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1. Inthe COMPARE J-FILE menu, accessthe <F5> Param popup menu (fully
described later in this section):

<ESG> Exit <F1> DOS <F3> Belect <F5> Param <F18> Gontinue

J-FILES FOR SELECTION

JTG3SSPA . BUD
Compare J-files: 4
Max difference East:
Max difference North:
Max difference Up:
Max diff East Uel:
Max diff North Uel:
MHax diff Up Vel:
Output Result Every:
Save result to file: N
Result file name: PNAUCOMP .

Figure 8.8: Compare J-File Menu

2. Select Compare J-files: No.
3. Press <F10> accept the selection.
4. Observe, typicaly:

<ESC»> Exit <F3> Select {F5> Param <Fi8> Gontinue
C-FILES FOR SELECTION
CSSSPAY2.BYD CSSSPAYZ . FYD CSSSPA%2.232

<ESC> Exit {CR> Select

Figure 8.9: Compare J-File Selection Screen

5. Tochange any file namein the COMPARE C-FILE area, <TAB>toit and
type asdesired. (PNAVCOMP.PLT isthe default comparison plot file
name.)

6. Toselect aC-filefromthe C-FILESFOR SELECTION area, press <F3>
Select, highlight the desired file, and press <ENTER>.
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<ESC> Exit Command

With the cursor in the JJC-FILES FOR SELECTION area, press <ESC> to moveto
the COMPARE J/C-FILE area. Inthe COMPARE J/C-FILE area, press<ESC> to
exit Menu 4.0.

<F1> DOS Command

Press <F1> to shell out to DOS; type EXIT<ENTER> at the DOS prompt to return to
PNAV.

<F5> Param Popup Menu
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To set Parameter limits for the comparison, with the cursor in the COM PARE J/C-
FILE area, press <F5>; observe the default popup screen:

<ESC» Exit <F1> DOS {F3» Select {F5> Param <{F1@> Continue
C-FILES FOR SELECTION
CSSEPAY2 _BUD

Compare J-files:

Max difference East:

Max difference North:

Max difference Up:

Max diff East Uel:

Max diff Nowth Uel:

Hax diff Up Uel: -

Output Result Every: (zec)
Save result to file: N

Result file name: PNAUCOMP.DIF

<ESC> Abort {F18> Accept

{ESC>» Exit {CR>

Figure 8.10: Param Pop-up Menu Screen

where Compare J-files: No if <F5> is pressed from the COMPARE C-FILE area.
1. To change a parameter, highlight it and type in the desired value.

2. To savethe comparison to atabular ASCII Result file, set Saveresult to
file Yes.

3. To changethe Result file name, type as desired.

4. Press<F10> accept the selection and return to the COMPARE J/C-FILE
area.

<F10> Continue Command

1. Press<F10> to perform the comparison.
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2. If the selected comparison plot file name (or the optional Resultsfile)
already existsin the current directory, PNAV prompts, typically:

=] E3

COMPARE SOLUTIONS: CSSSPA92.BUD vs. CSSSPA92Z.FUD

File PNAUCOMP.PLT exist. [Qlverwrite or [Qluit 7

<ESC> Exit

Figure 8.11: Overwrite Plot File Prompt

3. Type O to continue the comparison.

4. PNAV then reportsits progress epoch-by-epoch, and, when finished,
restores the COM PARE J/C-FILE menu.

5.  Compare another pair of files, or press <ESC> to return to Menu 4.0.

6. PNAVCOMP.PLT and the optional *.DIF file generated are described in the
chapter Program Input and Output Data Files.

Option D - Convert Vector Output

This options allows you to convert Ashtech binary O-filesto ASCII V-files. PNAV
will automatically scan for any O-files in the working directory and convert them. If

no files are found, in an error message is displayed and the program returns to the
Post Mission menu.
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Option E - View Results

This option allows you to view anumber of types of PNAV output files. Y ou will see
ascreen like the onein Figure 8.12.

Menu 4.5.8. UIEW DATA PROCESSING RESULTS

SNWINPRISMATUTORNKIN

A> SUMMARY FILES SUHMARY . OUT
B> PARAMETER FILES PHAU .=

G> TRAJECTORY FILES g

D» POSITION FILES G,

E» VECTOR FILES U=,

F» PLOT FILES P,

G» LOG FILES

H> GENERIC FILES

o
Q
a
=
8.
o
=]

<ESC> Exit <(F1»> DO§ <{F3> Graph <F4> Tmplate <F5> ChDir <CR,A..H> Select

Figure 8.12: View Results Screen - Option E

Thefiletypes are summary files, parameter files, trajectory files, position files, vector
files, plot files, log files and generic files which allows you to view any test filein the
current directory. Next to each selection is afilter that will be applied to the filesin
the current directory. Selecting one of the options will take you to afile selection
screen, typically like that shown in Figure 8.13.

Choose File To Be Uiewed
FILE TO UIEW: Cxe_
SNWINPRISMNTUTORMKIN
CKINCA%4_BS5_ CKINEA?4_BSS CKINDA?4._BSS

{ESC> Exit {F1> DOS Shell {CR> or {(F1@> Select

Figure 8.13: File Option Screen

Post Mission 129



Y ou may navigate through alist of available files using the arrow keys or mouse.
Pressing <Enter> or <F10> will open the file for viewing.
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PNAV Utility

This option accesses a menu through which you can modify the default processing
runtime and Kaman filter parameter settings in the Default Parameters file
(PNAVPMT.DFT) and run other utility functions.

Menu 5.0 PNAV Utility

Select from the PNAV Overview Menu, Option E) PNAV UTILITY; observe:

- (O] %]

Menu 5.8. PNAU UTILITY

MODIFY DEFAULT PARAMETERS

T
4
>
<
<

<

B-FILE UTILITY

C-FILE UTILITY

DELETE TEMP FILES

ABOUT FPNAV

<ESC> Exit <F1> DOS Shell <CR.A..E> Select and Continue

Figure9.1: PNAV Utility Screen

The options are followed by the active control keys.
<ESC> Exit Command

Press <ESC> to exit to the PNAV Overview Menu.
<F1> DOS Shell Command

Press <F1> to shell out to DOS; type EXI T<ENTER> at the DOS prompt to return to
PNAV.

<CR,A,B,C,D ,E> Select and Continue Command

Press the letter for the desired option, or highlight it and press <ENTER>.
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Option A - Modify Default Parameters:
Menu 5.1.0

If you want to modify the full set of runtime and Kalman filter parameters for batch
processing, you must do so in this menu before you select Overview Menu Option B)
BATCH PROCESSING. (Inthe BATCH PROCESSING menus you can access only
asmall subset of the parameters available.) The modification is associated with each
ROVER DYNAMICS selection. Making changes in one rover dynamics will not
affect the other dynamics.

In Menu 5.0, select A) MODIFY DEFAULT PARAMETERS,; observe:

D] x|

Menu 5.1.8. MODIFY DEFAULT PARAMETERS

A> STATIC

B> WALKING

C> AUTOMOBILE
D» SHIP

E> AIRCGRAFT

{ESC>» Exit <(F1> DOS Shell {(F3> Name {(F5> Default {CR.A..E> Select and Cont.

Figure 9.2: Modify Default Parameters Screen

These options correspond to the ROVER MOTION DY NAMICS displayed in the
PNAV POST-PROCESSING OPTIONS (<F3> command) submenu accessed via
Overview Menu Option B) BATCH PROCESSING menu and in MENU 3.0.
PROGRAM EXECUTION MODE AND ROVER DYNAMICS accessed via
Overview Menu Option C) DATA PROCESSING. The bottom line lists the active
control keys.

<ESC> Exit Command
Press <ESC> to exit to Menu 5.0.
<F1> DOS Shell Command

Press <F1> to shell out to DOS; type EXIT<ENTER> at the DOS prompt to return to
PNAV.
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<F5> Default Command

To restore the runtime and Kalman filter parameters for all rover dynamicsto their
factory default settings:

1. Press<F5>; PNAV then reports:
Using factory default paraneters - OK
2. When you press any key, PNAV proceeds with the restoration.

M odify Default Parameters Setup Menu Screen

— Thefirst timeyou accessthisscreen, PNAV copiesthe current contentsof the Default Parametersfile
(PNAVPMT.DFT) to aread-only Factory Default Parametersfile called PNAVPMT.FAC from

which it can restore the default settingswhen you press <F5>.

To modify the runtime and Kalman filter parameters, highlight the desired option
(STATIC, WALKING, AUTOMOBILE, SHIP, or AIRCRAFT), and then press
<ENTER>; PNAYV then displays the appropriate MODIFY DEFAULT
PARAMETERS Setup Menu Screen, e.g., for option A) STATIC, observe:

T
4
>
<
<
<

M=l

Kalman RunTime

MODIFY DEFAULT PARAMETERS FOR STATIC DYNAMICS

Using Alt-? as prompted on top of thisz window
to activate the parameter editing menus.

ESC Exit Fi DOS Shell Fi@ Save

Figure 9.3: Modify default parameters for static processing

1. To specify the default parameters for al subsegquent runs of Overview Menu
Option B) BATCH PROCESSING or Overview Menu Option C) DATA
PROCESSING, press the <Alt-K> Kalman or <Alt-R> RunTime keysto
access the corresponding Setup Menus. For a description of these menus, see
the Setup Menus chapter.
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2. Onceyou have set the parameters as desired, press <F10> to Save themin
the Default Parametersfile (PNAVPMT.DFT); PNAV prompts:

Are you sure you want to save the changes [Y/N].
Type Yesor No.
3. ToexittoMenu5.1.0, press <ESC>; PNAV prompts:
Are you sure you want to quit [Y/N].
Type Yesor No.

Option B - B-File Utility

In Menu 5.0, select B) B-FILE UTILITY; observe:

PNAU B-FILE UTILITY

CHANGE SITE NAME_

ELIMINATE SUS

READ NAU SOLUTION

MODIFY NAU SOLUTION

MERGE B-FILES

{ESC>» Exit {F1> DOS Shell {CR.A..D> Select and Continue

Figure 9.4: B-file Utility Screen

The options are followed by the active control keys.
<ESC> Exit Command
Press <ESC> to exit to Menu 5.0.

<F1> DOS Shell Command

Press <F1> to shell out to DOS; type EXIT<ENT ER> at the DOS prompt to returnto
PNAV.

<CR,A..E> Select and Continue Command

Pressthe letter for the desired option, or highlight it and press <ENTER>.
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Option A - Change Site Name

This option changes all the siteidentifiersin a selected B-fileto asingle site ID. This
isuseful to indicate amoving receiver for trajectory (navigation) data.

We do not recommend changing the site name for survey data wher e unique site namesare
important for post-processing analyss.

TheB-FilesFor Selection arealistsall the B-filesin the current directory. By default,
PNAYV isready to modify the first B-file.
1. Press<F5> Param; observe the popup, typically:

CHANGE B-FILE SITE NAME:

B-Files For Selection

T

pa

>

<

BKINCA?4.8%8 BNBSSA?4.8%78 BKINEA?4.08%8 BEKINDA%4.8%8 g
;?

{ESC>» Exit {F5> Param {CR,.F1@> Continue

Figure 9.5: <F5> Param Pop-Up Screen

2. Typethe desired four-character Overwrite site name, e.g., ?FLT.
Thefirst timeyou select the CHANGE SITE NAME option, thesite|D isblank. PNAV savesthelast
entry you accepted in the popup to the PNAVFILE.PMT and usesit in subsequent runs.

3. Press <F10> to accept the change and remove the popup or <ESC> to abort
the change.

4. If accepted, PNAV displaysthe new nameinthe CHANGE B-FILE SITE
NAME field.

5. Highlight the desired file where you want to change the site ID, and press
<ENTER> or <F10> to continue the name change.
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6. PNAYV then prompts, typically:

CHANGE B-FILE SITE NAME: BASE

B-Files For Selection

BKINCA%4.87%3 BNBESA%4.898 BKINEA?4.0898 BKINDA%4 . 898

Backup BKINCA%4.898 to BKINCA?4.BAK. Continue [Y-N1 ? N0

YES HO

{ESC> Exit <F5> Param {CR.F18> Continue

Figure 9.6: Change Site ID

7. Whenyou pressany key, PNAV displays aspinner until finished; the current
directory then contains the B* .BAK file with the site ID before renaming
and the selected B-file with the renamed site ID.

8. If you attempt to rename the site ID for a B-file while a corresponding

B*.BAK file existsin the current directory, PNAV notifies you and cancels
the operation.

9.  When finished, press <ESC> to exit to the PNAV B-FILE UTILITY menu.
Option B - Eliminate SVs

This option eliminates one or more satellites and associated data from a selected B-
file. Inthe PNAV B-FILE UTILITY screen, select B) ELIMINATE SVS.
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1. TheB-FilesFor Selection arealists al the B-filesin the current directory.
By default, PNAV isready to eliminate SVs from the first B-file.

Press <F5> Param; observe the popup, typicaly:

ELIMINATE SUS FROM A B-FILE: @ @ 8@ 8 8 @ 8 8 8 @

B-Files For Selection
BKINCA?4.6898 BNBS5A%4.6898 BKINEA?4.8798 BKINDA?4.6898

Eliminate SUs from B—file @ @ 8 0 0 0 @ @ @ @

<ES8C> Abort <F18> Accept

{ESC> Exit {F5> Param {CR.F1@> Continue

T
4
>
<
<

<

Figure 9.7: <F5> Param Pop-up Screen

2. Typeinthe Eliminate SVsfrom B-file fields the PRN numbers of the
satellites to eliminate, starting with the first slot. (The factory default is0.)
For example, if SVs 3 and 13 are to be eliminated, this specification would
look like:

ELIMINATE SUS FROM A B-FILE: @ 8@ 8@ @ 8 @ 8 8 @ @

B-Files For Selection
BKINCA?4.898 BNBS5A%4.898 BKINEA?4.0898 BEKINDAT4.898

Eliminate SUs from B-file 313 @ 8 8 8 8 8 @ @

<ES8GC> Abort {F18> Accept

{ESC>» Exit {F5> Param {CR,.F1@> Continue

Figure 9.8: Eliminating SVsfrom aB-file

PNAV Utility 137



Thefirst timeyou select the ELIMINATE SVSoption, the ELIMINATE SVSFROM A B-FILE
fieldsareall zero. PNAV savesthelast entry you accepted in the popup to the PNAVFILE.PMT and
usesit in subsequent runs.

3. Press <F10> to accept the change and remove the popup or <ESC> to abort
the change.

4. If accepted, PNAV displaysthe PRNsinthe ELIMINATE SVSFROM A
B-FILE field.

5. Highlight the desired file where you want to eliminate SV's, and press
<ENTER> or <F10> to continue the name change.

6. PNAV then prompts, typically:

5PNAY 19 [=] B3

ELIMINATE SUS FROM A B-FILE: 3 13 @ 8 8 @ 8 8 8 @

B-Files For Selection
BKINCA?4.898 BNBS5A%4.6898 BKINEA?4.8798 BKINDA?4.6898

Backup BKINCA?4.998 to BKINCA?4.BAK. Continue [¥/N1 ? N

YES NO

{ESC> Exit {F5> Param {CR.F1@> Continue

Figure 9.9: Prompt for backing-up B-file

7. Whenyou press any key, PNAV displays aspinner until finished; the current
directory then contains the B* .BAK file containing the satellites and data
before eliminating and the sel ected B-file minus the eliminated satellites and
data

8. If you attempt to omit SVsfrom aB-file while a corresponding B*.BAK file
existsin the current directory, PNAV notifies you and cancels the operation.

9.  When finished, press <ESC> to exit to the PNAV B-FILE UTILITY menu.
Option C - Read NAV Solution

This option reads the raw navigation (receiver) solution (navx, navy, navz,
navxdot , navydot ,navzdot inther awnav structure) from a selected B-fileto
create a C-file or Jile with the same format as the PNAV output C-file or Jile.
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PNAV Utility

For details on the B-file structures, see the Tools User’s Guide.

Inthe PNAV B-FILE UTILITY screen, select C) READ NAV SOLUTION

TheB-FilesFor Selection arealistsall the B-filesin the current directory. By default,
PNAYV isready to read the solution from the first B-file.

1. Press<F5> Param; observe the popup, typicaly:

READ POSITION FROM B-FILE REF SITE COORD: N B 8 B.0686800
E B B P.9888A

B.888 <M>

B-Files For Selection

REFERENCE SITE POSITION

Latitude: N 8  B.80888
Longitude: E 8. BeBBE
Ellipsoidal Height: a.888 <m>

<ESC> Ahort <F18> Accept

{CR.F18> Continue

{ESC> Exit <{F5> Param

Figure 9.10: Read NAV Solution

2. Typethe desred REFERENCE SITE POSITION inthe Latitude,
Longitude, and Ellipsoidal Height (in meters) fields. If no positionis
entered (L atitude = L ongitude = 0), PNAV will create aC-file. If aposition
isentered, PNAV will create a C-file and a J-file, using this position as the
reference station. (The Jile will contain the relative position with respect to
this reference site position.)

Thefirst timeyou select the READ NAV SOLUTION option, the REF SITE COORD and

REFERENCE SITE POSITION fieldsareall zero. PNAV  savesthelast entry you accepted in the
popup to the PNAVFILE.PMT and usesit in subsequent runs.

3. Press <F10> to accept the change and remove the popup or <ESC> to abort

the change.

4. If accepted, PNAV displaysthe new position in the REF SITE COORD
fields.

5. Highlight the desired file, and press <ENTER> or <F10> to read the
position.
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6. PNAYV displays aspinner until finished. The file name of the resulting J-file
or C-filein the current directory is formed by replacing the first character of
the B-file name with J or C and the extension by .UTL.

7.  When finished, press <ESC> to exit to the PNAV B-FILE UTILITY menu.
Option D - Modify NAV Solution

This option replaces the raw navigation (receiver) solution (navx, navy, navz,
navt,navxdot , navydot ,navzdot , navt dot inther awnav structure) ina
selected B-file with the post-processed solution from aselected PNAV C-file. Thisis
useful for subsequent PNAV processing in the Relative Nav Mode.

For details on the B-file structures, see the Tools User’s Guide.

The Relative Nav M odeisnot tested and not supported in thisrelease.

Inthe PNAV B-FILE UTILITY screen, select D) MODIFY NAV SOLUTION;
observe, typicaly:

5 PNAV I [=1 £

SELECT GC-FILE TO COMUERT: ALL FILES v

ALL FILES GC—file Output Selection .

MON-DAY ¥R HR:HIN:SEC

Coordinate: LAT/LONAHT in Degree
Quality

Uelocity

Create Plot File

<ESC> fAbort {Pglp PgDn> Format {F1@8> fAccept

{ESC» Exit <F1> DOS <F3> Format <F5> Filter <CR> or {F1@> Select & Process

Figure 9.11: Modify NAV Solution

The B-Files arealists all the B-files in the current directory and the C-Files arealists
all the C-files. By default, the MODIFY B-FILE arealiststhe first B-file (with the
cursor) and the first C-file.

1. Toselect adifferent B-file to modify:
a. Typeinthe desired file name, or
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b. Press<F3> Select to move the cursor to the B-Files area, highlight the
desired file, and press <ENTER> to return the cursor to the B-file field
inthe MODIFY B-FILE area.

To select adifferent C-file to modify the selected B-file:
a. Typeinthe desired file name, or
b. Press<F3> Select to move the cursor to the C-Files area, highlight the
desired file, and press <ENTER> to return the cursor to the C-file field
inthe MODIFY B-FILE area.
When satisfied with your selections, press <F10> Continue.
PNAYV displays a spinner until finished; the current directory then contains:
acopy of the unmodified selected B-file called X* .BAK and the modified B-
file. In the modified B-file:
A special message is added to ther awheader structure:
rawhead. spare = "POST- PROCESSED NAV SOLUTI ON'.
If the C-file has agood position for a given epoch, that position replaces the
original navigation solution in ther awnav structure (navx, navy, navz,
navxdot ,navydot ,navzdot )andnavt andnavt dot inr awnav are

zeroed out; otherwise, the navigation solution is unchanged and navt and
navt inrawnav are nonzero.

- In subsequent processing in the Relative Nav M ode, when PNAYV finds the special messagein the B-
file header, it treatsall epochsin the B-filewith non-zero navt and navt inr awnav asbad

epochs and ignores them.

5. When finished, press <ESC> to exit to the PNAV B-FILE UTILITY menu.
Option E - Merge B-files

COMBFILE.EXE combines all available B-files in current directory to reduce
number of working B-files. It combines B-files according to time span in each B-files
and the RCVR ID in the Sfile.

COMBFILE.EXE isan example.

a DOS prompt

PNAVFILE.EXE selections

PNAV main menu / E) PNAV UTILITY / B) B-FILE UTILITY / E)
MERGE B-FILES

The original B-files will be backed up to X-files.

PNAV Utility

—— It isadvisable to backup the original raw data files before running this program to prevent any lost
of original raw data.
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The COMBFILE.LOG file shows how the B-files were combined. The following
COMBFILE.LOG isan example:

Found the following 9 B-files in this directory:

Name type
B_ASHA94.131  L1CP_L2P
B0002C94. 131  L1CP_L2P
B0O003B94. 131  L1CP_L2P
B0003C94. 131  L1CP_L2P
B0004B94. 131  L1CP_L2P
BO005A94. 131 L1CP_L2P
B0O005B94. 131  L1CP_L2P
BO006A94. 131  L1CP_L2P
B0006C94. 131  L1CP_L2P
Creating file B_ASHA94. 131
... Appendi ng B_ASHA94. 131
... Appendi ng B_ASHA94. 131
Creating file BO006A94. 131
... Appendi ng BO006A94. 131
... Appendi ng BO006A94. 131
Creating file BOO05A94. 131
... Appendi ng BO005A94. 131
... Appendi ng BO005A94. 131
They have been nerged into
Name type
B_ASHA94.131  L1CP_L2P
BO006A94. 131  L1CP_L2P
BO005A94. 131  L1CP_L2P

start end interval
322270 323210 10.0
324320 324940 10.0
323440 324020 10.0
324260 324920 10.0
323420 324020 10.0
322670 323220 10.0
323290 324020 10.0
322300 323220 10.0
324280 324940 10.0

with file BO0O05B94.131: K
with file B0003C94.131: OK
with file B0004B94.131: OK
with file B0O006C94. 131: K
with file BO003B94.131: K
with file B0002C94.131: OK
the following 3 B-files:
start end interval
322270 324920 10.0
322300 324940 10.0
322670 324940 10.0

It shows that 9 B-files were combined into 3 B-files

B_ASHA94. 131 + B0O005B94. 131 + B0003C94. 131 -> B_ASHA94. 131
BO006A94. 131 + B0004B94. 131 + BO006C94. 131 -> BO006A94. 131
BO005A94. 131 + B0O003B94. 131 + B0002C94. 131 -> BO005A94. 131

Figure9.12: COMBFILE
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The antenna parameters from each S-file will be combined into a D-file to retain the
antenna parameters, site description, meteorological data, etc. For example,
D_ASHA94.131 contains information from site_ ASH, 0005 and 0003.

C 322270. 000000

ZS B _ASH 0.0000 0.1737 0.0000 A +00 +00 00 0000
C 323210. 000000

ZS E

C 323290. 000000

ZS B 0005 1.8900 0.1737 0.0000 B +00 +00 00 0000
C 324020. 000000

ZS E

C 324260. 000000

ZS B 0003 2.0610 0.1737 0.0000 C +00 +00 00 0000
C 324920. 000000

ZS E

Figure 9.13: Antenna Parameters

Program options
Type COMBFILE -H will display the following on-line help.

3
P
>
<
S
<

COVBFI LE [ option]

-h or /h display this nessage.

-f or /f do not fake the |ast epoch of each B-file.

By default, the site IDof the | ast epoch of each B-file will be changed
to “??7?7?" for rapid static processing.

-n or /n ignore the receiver number during the file merging.

-s or /s check the site ID between B-files during merging.
-f by default, the site ID of last epoch of each pre-combined B-file will be

renamed as ??7??, if it is not already ????. This allows PNAV to handle the
data processing more smoothly. -f will turn off this logic.

-n by default, COMBFILE.EXE checks the RCR field in the S-file for the
receiver ID. If that field is not empty, it will be used to combine B-files

with the same receiver ID into the same B-files. -n will turn off this logic.

-s with -s option, if the site ID of the last epoch of a B-file matches the
site ID of the first epoch of another B-file, then these two B-files will be
combined.

Figure 9.14: |COMBFILE-H

Option C - File Filtering

In menu 5.0, select “C-FILE UTILITY” from the PNAV Utility menu.
This will bring you to a screen containing a menu of all available c-files in the current
directory.
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Make a file selection by moving the cursor to the desired file, press <CR> or <F10>
or click the mouse. The filtered file will be named after the selected C-file with the

first character being changed to ‘W'.

There are two filtering options, one is <F3> to specify the output file format, the other

is <F5> to specify the Filter parameters:

<F3> Output File Format

5 PNAY 19[=] 3

SELECT C-FILE TO CONUERT:

ALL FILES C—file Output Selection

MON-DAY YR HR:MIN:SEC

Coordinate: LAT/LON/HT in Degree

Guality
Uelocity
Create Plot File

<ES8GC> Abort {Pglp-PygDn> Format

<ESC» Exit <(Fi1> DO§ <F3> Format <F5> Filter <{CR> or {FiB> Select & Process

ALL FILES -

{F18> Accept

Figure 9.15: C-File Output Selection

Time can be chosen from:

Table 9.1: Time Format in C-File

Format

Example

MON/DAY/YR HR:MIN:SEC

10/04/96 15:23:12.00

GPS WEEK/SEC

873487392

Coordinate can be chosen from:

Table 9.2: Coordinate Formats in C-File

Format Example
LAT/LON/HT in Degree N 37.432423423 W 121.8543543534  -14.8130
LAT/LON/HT in Deg/Min N 37 22.474892 W 12159.543543  -14.813

LAT/LON/HT in Deg/Min/Sec

N 37 2221.05436 W 1215950.36578 -14.8130

WGS ECEF XYZ

-2689135.98577

-4303964.49021  3850320.36326
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Use <PgUp> or <PgDn> keys to make the selections.
<F5> Filter Parameters

Thefilter looks at a selected C-file, and writes a W-file containing all the epochs that
passed the filter criteria. The criteriaare applied with alogical AND operator,
meaning that only epochs that pass al of the filter criteria are written to the output
file. Press the F5 to bring up the Filter Parameters dial og, containing the following

fields:

Site ID mask

Any epochs which are not at this site are removed. Default valueis , which lets

all site names through the filter.
@____ Any epochs whose site ID first character is not *?’ will be written to
the new file.
?____ Any epochs whose site ID first character is ‘?’ will be written to the
new file.

T
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Number of SVs

Any epochs with no less than this number of SVs will be written to the new file.
Default value is 0.

PDOP

Any epochs with a PDOP no greater than this value will be written to the new file.
Default value is 9999.99.

Std Dev

Any epochs with a position standard deviation of smaller than or equal to this value
will be written to the new file. Default value is 9999.999.

Solution Type

It specifies the range of solution. For example, “0 to 0” means solution with fixed
ambiguities will be written to the new file.

The following are valid inputs:
-1 predicted solution
Solution with fixed ambiguities
1 Solution with float ambiguities
Kalman filter reset
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Average Static Site

Thereisachoice betweenY (yes) and N (no). If you select Y, values are averaged for
any particular non-kinematic (?7???) site name. For instance, all epochs with site name
0001 averaged, all with 0002 are averaged, etc. In the resulting file, thisis viewed as
all epochsfor that site being compressed into one line. Y ou will notice that the time
tags in the file are no longer at the epoch interval of the input data files.

In many cases, the RM Svaluein the averaged site tendsto be optimistic.

Option D - Deleting Temporary Files

During processing PNAV creates a number of temporary filesfor its own use. In
previous versions, there was no option for deleting these after processing had
finished. PNAV allows you to delete some or all of thesefiles. To do this:

1. Select PNAV Utility option from the main menu.
2. Select the Delete Temp Files from the PNAV Utility menu.
Y ou will be prompted with alist of file name templates, and to choose Y es, No or All.

e To delete files one by one, choose Yes.
* To keep files and exit this window, choose No.
* To delete all files and exit the window, choose All.

This is a convenient method of clearing up the temporary files if you have no further
need for them.

Option E - About PNAV

Displays the current PNAYV version number. Press any key to return to Menu 5.0.
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Setup Menus

These menus allow you to:
e Edit input parameter files:

* Run-Time/Kalman Filter Parameters file (PNAV.PMT) or Default
Parameters file (PNAVPMT.DFT).

e Site Position file (PNAV.POS - in Navigation Mode and Relative Nav Mode

only).
* Waypoint Navigation file (PNAV.WAY).

« Rover Antenna Offset file (PNAV.PNT - in Navigation Mode and Relative
Nav Mode only).

e Simulation file (PNAVSIM.SIM).

e Change the menu display attributes (color, etc. - in the Configuration file,
PNAV.CNF).

e Save any changes for use in subsequent processing sessions.

The Relative Nav Modeisnot tested and not supported in thisrelease.

Setup Menu Summary

£
S
=
g

You access Setup Menus with <Alt-?> hot-key commands. <Alt-?> means to hold the
<ALT> key while pressing the second key, e.g. <Alt-A> means hold the <ALT> key a
press <A>.

The following <Alt-?> Setup Menus are available via Overview Menu Option B) BATCH
PROCESSING and Overview Menu Option C) DATA PROCESSING only:

<Alt-A> Attribute: edit display attributes (related to the PNAV.CNF file).
<Alt-F> File: DISPLAY, FILE, AND OUTPUT SELECTION--set output
data interval, select verbose/concise result display, turn on/off PNAV output files.

<Alt-O> Other: PROCESSING EPOCHS and MATCH SITE ID (related to the
PNAVSIM.SIM file) and ROVER ANTENNA OFFSET (related to the PNAV.PNT file).

ROVER ANTENNA OFFSET applies only when processing in Navigation Mode or Relative Nav M ode;
for Survey Mode, antenna height isin the LOGTIMESfile and is edited viathe EDIT LOGTIME screen.
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<Alt-P> Position: edit Base station coordinates and antenna offsets when processing
in the Navigation Mode.

- Thismenu isnot available when processing in the Survey M ode because siteinformation isin thefile
called PROJFILE.KIN (edited viathe EDIT PROJECT [EDIT SITE] screen) rather than in the

PNAV.POSfile.

<Alt-W> WayPoint (related to the PNAV.WAY file).

The following <Alt-?> SETUP MENUS are avail able via Overview Menu Option A)
BATCH PROCESSING, Overview Menu Option B) DATA PROCESSING or
Overview Menu Option D) PNAV UTILITY:

<Alt-K> Kalman: Kalman Filter System Parameters and Kalman Filter Measurement
Noise Parameters (related to the PNAV.PMT and PNAVPMT.DFT files).

<Alt-R> RunTime: Run-Time Parameters (related to the PNAV.PMT and
PNAVPMT.DFT files). In this Setup Menu, <F3> accesses a popup menu for more
run-time parameters, and <F4> accesses a popup menu for quality assurance
parameters.

Routes to Setup Menu

Setup Menus are available via Overview Option B) BATCH PROCESSING,
Overview Option C) DATA PROCESSING, or Overview Option E) PNAV
UTILITY.

To set the runtime parameters and Kalman filter parameters for BATCH
PROCESSING, use Overview Menu Option E) PNAV UTILITY/MODIFY
DEFAULT PARAMETERS. We do not recommend that you use the F9 M enu
command to set these parameters in mid-processing.

(For details on the following summary procedures, see the appropriate chapter.)
Summary Procedure: Overview Menu
Option C - Data Processing

The defaults in the Setup Menus are adequate for most processing. However, when
processing in the Navigation Mode, be sure that the correct Base station coordinate
and antenna heights have been entered.
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In most of these Setup Menus, press <ESC> to abort any changes to parameter
settings and return to the PROCESSING SETUP MENU screen or press <F10> to
accept changes and return.

Any changes to parameter settings are effective in the current processing session
when accepted via <F10>.

If you want to use any changes in subseguent processing sessions other than the
current one, save them via the <Alt-F> File Setup Menu.

Whilein the Alt-K, Alt-P, Alt-R, and Alt-W Setup Menus, you can press the
appropriate <Alt-?> combination to switch to another Setup Menu in this group
without exiting to the SETUP MENU screen. PNAYV automatically saves any changes
made in the current Setup Menu when you switch to another Setup Menu.

Mid-process parameter modification isfor expert use only. Until you become
proficient, set the parameterswhen the PROCESSING SETUP MENU screen
appear s befor e processing.

From the DATA PROCESSING option, you can reach al the Setup Menus as
follows:

1. Menu 3.0. PROGRAM EXECUTION MODE AND ROVER DYNAMICS.
Menu 3.1. PNAV DATA PROCESSING OPTIONS.

Preliminary processing.

PROCESSING SETUP MENU screen.

Continue processing.

6. F9 Menu, PROCESSING SETUP MENU screen, F9 Process.

Summary Procedure: Overview Menu
Option E - PNAV Utility

This option allows you to modify the default values of the runtime and Kalman filter
parameters for subseguent use in Batch Processing or Data Processing. In these Setup
Menus, press <ESC> to abort any changes to parameter settings and return to the
MODIFY DEFAULT PARAMETERS SETUP MENU screen or press <F10> to
accept changes and return. From the PNAV UTILITY option, you can reach the
corresponding Setup Menus as follows:

1. Option A) MODIFY DEFAULT PARAMETERS.
2. Menu5.1.0. MODIFY DEFAULT PARAMETERS.
3. MODIFY DEFAULT PARAMETERS SETUP MENU screen

ok~ wDn
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<ALT-A> Attributes Setup Menu Command

This Setup Menu allows you to change display (color and flash) attributes for the
SETUP MENU screen. If you have a monochrome display, you may have to change
the screen attributes in order to see the cursor.

1. To change menu attributes, press <Alt-A>; observe, typicaly:

iMormal Text >
enu Selection
Prompt Fields
enu Boxes

{E>rror delay: 38008

op of this window
<F1% Flazh Attrib iting menus.

{Arrows> Change Attrib
<TAB> Change Fields

<F1@> Accept Changes

{Esc> fAbort Changes

Edit menu attributes

Figure 10.1: Attributes Setup Menu

2. Toselect afield type, press <TAB> to enclosein "<>" brackets the name of
the desired field in the upper right area of the menu.

To change color, highlight the desired color combination in the left area.
Toggle flash on and off with <F1>.

Press <ESC> to exit the Setup Menu and abort any changes.

Press <F10> to exit and use any changes in the current processing session.

S e

<ALT-F> File Setup Menu Command

This Setup Menu allows you to select:
« Verbose/concise for the default processing display in the current session,
« which parameter files to save for use in subsequent processing sessions,
< which optional output files to generate in the current session, and
« the output data interval for the output files in the current session.
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Although you can save changesto the parameter settingsin the PNAV.PMT file from the <Alt-F>
File Setup Menu, they will not apply the next time you run PNAV.EXE without command-line
options. Each time you run PNAV without options, it resets PNAV.PMT to the default parameter
settings. AsPNAYV takesyou through Menu 3.0, 3.1, preliminary processing, and the SETUP MENU
screen, you must re-edit PNAV.PMT to restorethedesired processing configuration. If you want to
use a set of non-default parametersrepeatedly, you should run PNAV with a command line option;
see the Command Line Options chapter for details.

General Procedure

1. For output selections, press <Alt-F>; observe, typically:

5PNAY 19 [=] 3

Attribute Kalman BunTime WayPoint File Other

DISPLAY. FILE. AND OUTPUT SELECTION

Output Data Interval (seconds>

Uerboge Dizplay Mode 25 Lines

Conf iguration File CPHAU.
Run-TimesKalman Filter Parameters File CPNAU .
Site Position File CPROJFILE.
Waypoint Navigation File CPNAU .
Message Log File C(LTG335PA.
Rover Trajectory File CRTG3ISSPA.
Uector Solution File COTG3ISSPA.

<Esc> Abort <CR> Select <F18> Accept and Save Files

a
»
-
-
-
-
-
-

Ezc Abort CR Select F1@ Accept and Save Files

Figure 10.2: Files Setup Menu
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"B means that the item is ON (selected for saving), while a blank means that the
item is OFF (deselected from saving).

Any changesto this menu will be effective in the current processing session as soon asyou press
<F10>.

If you select the Configuration File for saving and then press <F10>, settingsin this
menu will be saved to the PNAV.CNF filein the current directory along with the
menu attributes from the <Alt-A> Attribute Setup Menu. The next time you run
PNAV, with or without options, the settingsin this menu will be retrieved from the
PNAV.CNF filein the current directory.

2. Totogglethe Verbose Display M ode on and off, highlight it and press
<ENTER>.

3. Toselect or deselect afile, highlight it and press <ENTER>.
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4. To changethe Output Data I nterval, highlight it and type in the desired
value.

5. Press <ESC> to exit the menu without saving any PNAV .* files.

6. Press<F10> to exit the menu and save the selected PNAV .* files.

Output Data Interval

allows you to select theinterval of the datain the C, J, and R-files. An Output Data
Interval of O seconds (default) produces output data files with the same datainterval
astheinput files (i.e. if the datawas recorded at a one-second interval, the output data
will also be at aone-second interval.)

Verbose Display Mode

ON (default) selectsthe Verbose Result Display asthe default initial display window,
while OFF selects the concise Result Display. These displays are described in the
corresponding sections of the Overview Menu Option C) DATA PROCESSING
chapter. The 25 Lines display field shows the default display mode; to toggle it to 43/
50 Lines, highlight Verbose Display M ode, and press <PageUp>/<Page Down>.

During data processing, you can press <F4> to toggle between the ver bose and conciseresult display.

For details on the following files, see the chapter Program | nput and Output Data Files.

Configuration File, Run-time/Kalman Filter
Parameters File, and Waypoint Navigation File

arethe PNAV input parameter files; the default for each of these filesis ON.
Site Position File

P*.* isPNAV.POS (as shown in the example) when you are processing in
Navigation Mode or Relative Nav Mode and PROJFILE.KIN (kinematic project
file) when you are processing in Survey Mode; the default for thisfileis ON.

Message Log File (L-file)

isan optional output datafile following the standard file-naming convention,
Lxxxyyys.ddd. The L-file (default ON) is a message log file recording the data
processing events and status.
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Rover Trajectory File (R-file)

isan optional output datafile following the standard file-naming convention,
Rxxxyyys.ddd. The output R-file (default OFF) has aformat which is compatible
with the R-file generated by the GPPS KINSRV'Y program.

Vector Solution

isan optional output datafile following the standard file-naming convention,
Oxxxyyys.ddd. When you are processing in the Survey Mode, the O-file (default ON)
provides "averaged" Rover site positions. The O-file is compatible with the output of
the GPPS KINSRVY program. Selection of the O-file in Navigation Mode or
Relative Nav Mode is disabled.

<ALT-K> Kalman Setup Menu Command

This Setup Menu allows you to modify Kalman filter system parameters and Kalman
filter measurement noise parameters. Theinitial settings are from the Default
Parameters file (PNAVPMT.DFT) and depend on the ROVER MOTION
DYNAMICS selected via Overview Menu Option C) DATA PROCESSING or
Overview Menu Option E) PNAV UTILITY. If you access thismenu via DATA
PROCESSING, PNAV saves any changesto the Run-Time/Kaman Filter Parameters
file (PNAV.PMT) for usein the current processing session. If you access this menu
viaPNAV UTILITY, PNAV saves any changes to the PNAVPMT.DFT file. (The
factory default values are listed with the PNAV.PMT file in the chapter Program
Input and Output Data Files, section Program Control Input Files.)

Do not change these parameters from the factory default values unless you
have a basic knowledge of Kalman filter theory and applications.
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General Procedure

1. Toedit Kaman filter parameters, press <Alt-K>; observe typicaly:

M=l

Attribute Kalman RunTime WayPoint File Other
Kalman Filter System Parameters

States (=) gCo) MACs>» Milo>» M2(o>»
H Component: a.a -BBe+B8 9299 5]
¥ Component:
Z Component:
Multi-—path:
Ionospheric Delay:

-BBe+B@ 299 .
-B8e+B@ 799%.
-58e +00 58
-58e—-B1 1.
-BBe-@5 999.
-B8e-B5 999.

Li Ambiguity:
WL Ambiguity:

et |
= IE®
@

Kalman Filter Measurement Noise Parameters
Li P-Code L2 P-Code GCA—Code
Pseudo—Range <(metersi: 3.808 3.808 5.88

Carrier Phase (cycles>: - - A.8 <dinitial phase weight)>
Doppler <Hz>: a.1 5 B.88 (phase weight decay>

Esc Abort F1B fAccept

Figure 10.3: Kalman Filter Parameters

This Setup Menu comprises two sections: Kalman Filter System Parameters and
Kalman Filter Measurement Noise Parameters.

2. Tochange aparameter field, highlight it and then type in the desired value.
3. Press<ESC> to exit the Setup Menu and abort any changes.

4. Press<F10> to exit the Setup Menu and use any changes in the current
processing session.

Kalman Filter System Parameters

Column: States

is the number of states.
Column: 1(s)

isthe correlation time (tau) in seconds.
Column: To(s)

is the oscillation period in seconds.
Column: q(o)

is the process noise density (RM S value); the units depend on the state
category.
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Column: M0(0),M1(0),M2(0)
istheinitial state estimation RMS; the units depend on the state category.
Column: Q(0)

isthe additional process noise in the position state.

Each row represents a state category. In the following tabulations of
recommended parameter settings, "na" (not applicable) means PNAV
ignores the parameter setting.

Row: X Component, Y Component and Z Component

are the minimum set of state parameters. They consist of position/velocity/
acceleration in WGS-84 XY Z coordinates, if ENU Coordinate in the <Alt-R>
RunTime Setup Menu is set to No; they correspond to the local geodetic ENU
direction, if ENU Coordinatein the <Alt-R> RunTime Setup Menu is set to Yes.
The proper Kalman filter parameter settings for X, Y, Z components depend on the
setting of the Rover Motion Dynamics parameter in Menu 3.0 (via Overview Menu
Option C) DATA PROCESSING). The default settings are:

Table 10.1: Data Processing Default Settings

Rover Motion
Dynamics States | 1(s) | To(s) q(o) MO,M1,M2(c) | Q(o) Remark

Static all 0 0 <1.0e-3 | M0=999 na
M1,M2=na

Walking (low al 2 0 0 1.0 M0=999 na

dynamic rover) M1=100
M2=na

Automobile al 2 0 0 1.0 M0=999 na

(medium M1=100

dynamic rover) M2=na

Ship X,Y=2 0 0 X,Y=3.0 | M0=999 na | Set ENU Coordinate

Z=1 Z=1.0 |M1=100 inAlt-Rto’Y’

M2=na

Aircraft (high al 2 0 0 5.0 M0=999 na

dynamic rover) M1=100
M2=na
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where:
d(o) unitsare:
meters/(sec) V2 if States=1
meters/(sec)¥? if States = 2
meters/(sec)®? if States =3
MO(o) isin meters
M1(o) isin meters/sec
M2(0) isin meters/sec?
Row: Multi-path

is for modeling pseudo-range multi-path when M odel M ulti-path in the <Alt-R>
RunTime Setup Menu is set to Yes, PNAV ingnores the settings when Model Multi-
path is set to No. Normally multi-path has periodic pattern and is larger for lower-
elevation satellites. Recommended settings are:

Table 10.2: Multipath Settings

States 1(9) To(s) q(o) MO,M 1(o)

2 100 120-300 0.1 55

where:
q(o) isin meters/(sec)®?
MO(o) isin meters
M1(o) isin meters/sec

For expert useonly. When Model Multi-path in the <Alt-R> RunTime Setup
Menu isset to Yes, more RAM isrequired, data processing is slowed, and the
solution may berobust.

Thisrelease of PNAV does not consider elevation-dependent multi-path.

Row: lonospheric Delay

isfor modeling residual double-differenced ionospheric delay when, in the <Alt-R>
RunTime Setup Menu:

* Model lonospheric Delay is set Yes, or,

PNAYV Software User’s Guide



* Mode lonospheric Delay is set toAutomatic and the baseline length is
longer than 15 kilometers.
PNAYV ignores the settings when Model lonospheric Delay is $¢0td his
residual ionosphere is spatially correlated. Generally its magnitude follows
the 1-3 parts-per-million (ppm) rule. Recommended settings are::

Table 10.3: lonospheric Delay Settings

States (9 To(s) q(o) MO(o)
1 100 na 0.15 M0=1.5
where:
g(o) is in ppm

MO(o) is in ppm
Row: Ambiguity

is for modeling carrier phase integer ambiguity. PNAV always disjhlays
Ambiguity as long as it is processing carrier phaseAmbiguity is displayed only
for dual-frequency observable&'L Ambiguity (wide-lane) is displayed only for
dual-frequency observables and then only wikeamm Wide-lane Ambiguity in the
<Alt-R>. RunTime Setup Menu is set to Yes. This integer ambiguity is a constant.
PNAYV ignores all the ambiguity settings when Use Carrier Phase in the <Alt-R>

RunTime Setup Menu is set to No. Recommended settings are:: ¢
Table 10.4: Ambiguity Settings %
States 1(9) To(s) q(o) MO(o) Z
1 0.0 na 1.0e-5 MO = 999
where:

g(o) is in cycles
MO(o) is in cycles

Kalman Filters M easurement Noise Parameters

These parameters instruct the Kalman filter to apply proper weight to different
measurements.
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We recommend the following parameter settings when processing data collected in a
low multi-path environment:
L1 P-Code L2 P-Code CA- Code
Pseudo- Range (neters): 3.003.0030. 00
Carrier Phase (cycles):0.050.050.0 (initial phase weight)
Doppl er (Hz):0.100.100.00 (phase wei ght decay)

For observation with high multi-path, increase these values by afactor of 2 or 3,
especialy the Pseudo-Range noise.

In the menu, Carrier Phase noise and Doppler noise for CA-code and L1 P-code
share the same entry field; i.e., editing Carrier Phase noise and Doppler noise under
the L1 P-Code column will also edit those for CA-code. On the other hand, two
entries under the CA-Code column are for initial weighting of carrier phase, once a
cycle-slip is detected. The carrier phase noise will be amplified by the following
formula, if these parameters are non-zero:

amplificationfactor = 1+ (initiaIphaseweight)(phaseweightdecayn [Samp'e‘)ermd)

where n is the number of epochs since cycle-slips occurred. This amplification factor

convergesto 1 if phase weight decay < 1.0. A graphical representation of this
amplification factor is shown below.

PHASE NOISE AMPLIFICATION FACTOR

(amplification_factor - 1) / initial_phase_weight

100 200

n * sample_period (sec)

9703

Figure 10.4: Phase Noise Amplification Factor
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<ALT-O> Other Setup Menu Command

This Setup Menu allows you to:
« modify the starting and ending epoch to process,
e process only data matching specific site identifiers, and

- edit the Rover antenna offset values (for Navigation Mode and Relative Nav
Mode only).

General Procedure

1. To edit other parameters, press <Alt-O>.
2. For Navigation Mode and Relative Nav Mode, observe typically:

Attribute Kalman Fosition BunTime WayPoint File Other

PROCESSING EPOCHS MATCH SITE ID ROUVER ANTENNA OFFSET

BASE: Slant:

ROVER: Radius:
Uertical:
HI:

Start Epoch: L4130,
End Epoch: 261280.88
Firet Common Epoch: 2541308.0808
Last Common Epoch: 261286.88
Sample Period: 18.68
Total Epochs: 7i6

<ESG> Abort <{F18> Accept

TaTatntalal
N
N Nt

£
S
=
g

Ezc Abort F1@ Accept

Figure 10.5: <Alt-O> Setup Menu - Navigation

Setup Menus 159



160

3. For Survey Mode, observe typically:

Attribute Kalman RunTime WayPoint File Other

PROCESSING EPOCHS MATCH SITE ID

Start Epoch: 254138 .88 BASE:
End Epoch: 2612808 .88 ROUER:

First Common Epoch: 254138.6868
Last Common Epoch: 1
Sample Period:

Total Epochs:

<ESC> Abort <F18> Accept

Esc Abort FiB Accept

Figure 10.6: <Alt-O> Setup Menu - Survey

4. To change a parameter field, highlight it and type the desired value.
5. Press<ESC> to exit the Setup Menu and abort any changes.

6. Press<F10> to exit and use any changes in the current processing session;
changesto the PROCESSING EPOCHS and MATCH SITE ID fieldswill be
saved to the PNAVSIM.SIM file, and any changes to the ROVER
ANTENNA OFFSET fields will be saved to the PNAV.PNT file.

Processing Epochs

Thefirst two fields allow you to edit the starting and ending epoch to process (in
seconds of week). The remaining fields display the available common epochs
between the B-files selected to process. The default isto process all of the common
data, i.e.:

e  Start Epoch data is the same && st Common Epoch.
* End Epoch is the same lBast Common Epoch.

e Total Epochsis the total epochs available.

« SamplePeriod displays the data recording interval.

A legal value for the starting and/or ending epoch to process is a time tag which is
within the common epoch in seconds of the week. If you enter a narrower interval,
Total Epochs changes to display the selected epoch to process.
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Match Site D

To selectively process only data with specific site identifiers, type the desired four-
character IDsin the BASE and/or ROVER fidlds; if "----" (the default), all data
regardless of site ID are processed.

= Only the data satisfying both the PROCESSING EPOCHS and MATCH SITE ID masksis
processed. For example, if Start Epoch is 137000, End Epoch is 139000, and ROVER is SSSS, only

the data between 137000 and 13900 matching rover site|D " SSSS" is processed.

Rover Antenna Offset

It is often important to take the Rover antenna height into account during processing.
Enter the antenna offset here (in meters). Enter either the measured SLANT
HEIGHT and the RADIUS of the antennaor the VERTICAL height of the antenna;
PNAV automatically computes HI (height-of-instrument) from these values.

- Thisappliesto Navigation Mode and Relative Nav Mode only. For Survey Mode, edit the Rover
antenna offset viathe PROCESS/EDIT LOGTIME screen. When processing in Navigation Mode,

PNAV will use only thisvalue for the Rover during processing.

<AL T-P> Position Setup Menu Command

This Setup Menu is disabled if you are processing in the Survey Mode. In the
Navigation Mode or Relative Nav Mode, <Alt-P> allows you to:

« Edit site and position data for the selected Base station.
« Enter a position for the Remote Base Site (_RBS).

% PNAV will not begin processing until a valid Base station exists.

e Add waypoint positions to PNAV.POS that you can select as waypoints in
the

£
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== PNAV does not usethe _RBS site antenna offset in navigation computationsif the_RBSsiteis
different from the Base site.
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General Procedure

1. To edit site positions, press <Alt-P>; observe typically:

5 PHAY I8 [=] 3
Attribute Kalman Position RunTime WayPoint File Other
9]
1P| AY POINT 1.6315
38.3137 B.1328)
a.8880
1.6262

[37R25023 39126 37423164239 —2693538 7567
ﬂ ﬂ E 4771976 ﬂ 122879922155 —4297213.1891

3854886 . 4877

18.6955 [E M ETETETE]
1 5555

I——

Esc Abort Pglp-PgDn Hext F3 Hew F6 Delete FiB Accept

Figure 10.7: <Alt-P> Setup Menu

2. To select other sites from the PNAV .POS file, press the <PAGE UP> or
<PAGE DOWN> key.

3. Tocreateanew site and add it to the sitelist, press <F3>, and then typein a
new name for an existing site entry.

4. To delete the displayed site from the site list, press <F6>.

5. To change a position parameter value, highlight it and type in the desired
value.

6. Press<ESC> to abort any changes for the current site.

7. Press <F10> to accept any changes for the current site for use in the current
processing session.

PNAV will not automatically save any changesto the PNAV.POSfile; usethe <Alt-F> File Setup
Menu as described earlier in thischapter.

Site
This data entry field initially displays the site name of the BASE SITE, or the site
name of each WAY POINT.

Sometimes a Base site may display asa waypoint. Thiswill not affect any processing results.
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Remote Base Station

If you enter aspecial Site namecalled " RBS' (Remote Base Station), PNAV will
compute the Rover's relative position with respect to the  RBS site which will appear
on the Processing Results Screen and will be saved into the Jile. If an _RBS site
does not exist in the PNAV .POS file, PNAV will use the Base station as the Remote
Base Station.

with an already-known position, so any antenna offset associated with this site is meaningless, and

== If it isa site other than the Base, _RBSis supposed to be a permanent mark or some fixed station
PNAYV ignoresit during processing.

Waypoints

Waypoint coordinates entered in this Setup Menu are accepted for use in the current
processing session when you press <f10>. Y ou should first enter the waypoint
coordinates in this Setup Menu (or from the <f1> Edit option of the <Alt-W>
Waypoint Setup Menu), and then set up your route in the <Alt-W> WayPoint Setup
Menu.

RMS

represents the RM S position error of a particular site. If the Base station’s position is
precisely known, enter a small number (or 0.0).

== If you have any previous knowledge of the sitesthe Rover occupied, you may enter them herewith
their appropriate RM Svalues.

£
S
=
g

Antenna Offset

Enter (in meters) either the measured slant height and the radius of the antenna or the
vertical height of the antenna; PNAV automatically computes height-of-instrument
from these values.

Lat/Lon

If you type anything but N or Sin thefirst field of Latitude and W or E in the first
field of Longitude, PNAV will not let you leave that field until you make avalid
entry. Latitude and longitude can be entered as either degrees, minutes and seconds,
or as decimal degrees. If latitude, longitude, and height are not available, then a
station position can also be entered as WGS-84 earth-centered, earth-fixed cartesian
coordinates (XY Z).
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Geoidal Height [and] Mean Sea L evel
are disabled in thisrelease.

<Alt-R> RunTime Setup Menu Command

This Setup Menu alows you to modify runtime parameters. Theinitial settings are
from the Default Parameters file (PNAVPMT.DFT). If you access this menu via
Overview Menu Option C) DATA PROCESSING, PNAV saves any changes to the
Run-Time/Kalman Filter Parametersfile (PNAV.PMT) for use in the current
processing session. If you access this menu via Overview Menu Option E) PNAV
UTILITY, PNAV saves any changesto the PNAVPMT.DFT file. (Thefactory default
values are listed with the PNAV.PMT file in the chapter Program Input and Output
Data Files, section Program Control Input Files.)

General Procedure

1. To edit run-time parameters, press <Alt-R>; observe:

Attribute Kalman Fosition RunTime WayPoint File Other

Ezsc Abort F3/F4 More F1B Accept

Figure 10.8: <Alt-R> Setup Menu

These parameters are automatically set to the options specified in Menu 3.0
and Menu 3.1.

2. To ater aparameter, highlight it and type in the desired setting.

= Since some parametersareinterrelated, PNAV will check theinterrelation, and display a warning
message describing the automatic effect of setting the parameter. Press any key after viewing the

message, and continue editing parameters.
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3. To edit more run-time parameters, press <F3> or <F4>.

4. Press<ESC> to exit the Setup Menu and abort any changes.

5. Press<F10> to exit the Setup Menu and use any changes in the current
processing session.

Static Site

If the Rover remained stationary during the entire data collection period, set this
parameter to Y es. Otherwise, set it to No. If you change the setting at thislevel,
PNAV will automatically modify, to the appropriate settings, the Kalman Filter
System Parameter sin the <Alt-K> Kalman Setup Menu and warn you with a

message.
ENU Coordinate

flag specifies output format of the relative position between the Base receiver and the
Rover receiver.

If the flag is Y es (the default), then:
« the X, Y, and Z component in the

« the relative position on the Verbose Results Display and in the J-file will be
in the east, north, up (ENU) format.

If the flag isNo, then the relative position format will be displayed in XYZ Earth-
centered Earth-fixed (ECEF) format.

Use Doppler

allows you to specify whether to use the doppler measurements during processing.

Using doppler measurementsin PNAV processing will increase the velocity
estimate accuracy. However, since doppler measurements for Sokkia
receiversare averaged doppler (not instantaneous doppler), the velocity
estimate for nonlinear Rover motion may not be as accurateasthe RM S
velocity errors(in the J-file) imply.

Use Carrier Phase

allows you to specify whether to use carrier phase during processing, or to only use
the pseudo-ranges during processing. If you set this paraméter RNAV
automatically sets thlo certain other parameters that require carrier phase.
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Use C/A Pseudo-Range

allows you to specify whether to use the C/A pseudo-range during processing. If
Menu 3.1 PNAV DATA PROCESSING OPTIONS (via Overview Menu Option C)
DATA PROCESSING) shows C/A-Code Only or C/A-Codet+Carrier asthe only
Datato Process, PNAV uses C/A pseudo-range regardless of this setting.

Form LC Observable

allows you to specify whether to form the L C observables during processing. Use this
option if you have dua-frequency data, and the baseline separation between the Base
and the Rover exceeds 100 kilometers. If you set this parameter to Yes, PNAV
automatically setsto No the Form Widelane Ambiguity parameter and the Fixing
Ambiguity parameter. Y ou must also set the following parameters manually when
Form LC ObservableissettoY.

» Kalman Filter Measurement Noise Parametersin the <Alt-K> Kalman
Setup Menu. When Form LC Observable is Yes, PNAV treats the LC
observables as if they are C/A pseudo-range and carrier phase, and therefore
you must change associated C/A code parameters. Since the LC observables
are usually two to three times more noisy, the measurement noise should be
increased.

The recommended parameter settings are:
Pseudo-Range (meters): 30
Carrier Phase (cycles): 0.15
e Quality Assurance Parametersin the <Alt-R> RunTime/F4 submenu

e Increase thiMaximum Allowed Aver age Phase Residual to 0.04 meters or
higher.

* Increase thdlaximum Allowed Chi2 Valueto 10.
Smooth Pseudo-Range
defaults toNo.

Thisparameter isdisabled in the current release; if you attempt to enter Yes, PNAV will display the
following message until akey is pressed:

Flag is disabled. Will set to "N". OK
Reset Ambs on Static Site

If No (the factory default), obey the setting stored in the LOGTIMES file when
processing in the Survey Mode. (PNAYV ignores this parameter for Navigation Mode
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and Relative Nav Mode.) Reset Ambiguitieson Static Siteisthe sameasRESET in
the PROCESS/EDIT LOGTIME screen, SI TE popup. If you set the parameter Yesin
the <Alt-R> RunTime Setup Menu, PNAV resets all ambiguities on the static site
regardless of the LOGTIMES file setting.

Model Multi-path

specifies whether to model pseudo-range multi-path during processing. The default is
No.

For expert use only. When Model Multi-path isset to Yes, more RAM is
required, data processing is slowed, and the solution may not berobust.

Model 1onospheric Delay

specifies whether to model ionospheric delay during processing. If Automatic (the
default), use the model if the baselineis 15 kilometers or more, and do not use the
model if the baselineislessthan 15 kilometers. If Y es, always use the model. If No,
never useit.

Model Tropospheric Delay
specifies whether to model tropospheric delay during processing. The default is Yes.
Form Wide-Lane Ambiguity

allows you to specify whether to form the wide-lane ambiguity during processing,
and requires dual-frequency carrier phase data.

Fixing Ambiguity

allows you to specify whether to attempt to fix ambiguities during processing.
Use Unhealthy SVs

allows you to specify whether to use any unhealthy satellitesin processing.
Use Pseudo-Range Every: 0.0 (seconds)

indicates that pseudo-range measurement will be processed at every epoch interval
(default). Any non-zero value X.y means process the pseudo-range measurement
every x.y seconds. A large pseudo-range sample interval means less processing time
and less multi-path effect on the processing results, but alonger timeto fix
ambiguities.
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Mask Angle

removes all satellites below the specified elevation from processing (default is 10
degrees).

SVsto Omit from Processing
allows you omit individual satellites from processing (default is none omitted).
SVsto Omit as References

allows you omit individual satellites from use as a reference satellite (default is none
omitted).

Use Smooth Correction from B-file

allows you to specify whether to use the pseudo-range smoothing in the B-file.
PDOP Mask

Datawill not be processed during periods where the PDOP exceeds the PDOP mask.
More Run-time Parameters, <F3> Command

To edit more run-time parameters, press <F3>; observe the popup submenu:

5 PNAY IM[=1 B3

Attribute Kalman FPosition RunTime WayPoint File Other

More Run—time Parameters

Integer Ambiguity Fixing Parameters:

Search Algorithm: 8 PDOP Mask: 28
Maximum to Search: 188888 Search Range: 3
Algorithm 1 Parameters:

Li Ambiguity Min RM8: 8.2 Ratio: 5.8

L2 or WL Ambiguity Min RM8: 1.8 Ratio: 2.8
fAilgorithm 2 Parameters:

Absolute Contrast Cut: B.818 Contrast Cut: 99.8 2

Pseudo-range Smoothing Parameters:
Leaky Filter: M Constant: 5}
ist—order Kalman Filter pB: B6.088 g B.888 »:  B.808

<ESC> fAbort <F1@> ficcept

Esc Abort F1B fAccept

Figure 10.9: Edit Run-Time Parameters

These parameters are used to control when and how PNAYV finds and fixes
ambiguities.
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Integer Ambiguity Fixing Parameters

These parameters affect the integer ambiguity fixing algorithm.
Sear ch Algorithm
There are three search algorithms. Type 1; type 2 for LC2 search and type 3 (default)

for the MinQF search. If Search Algorithm is2:

* whenLowest RATIO in the O-file is greater than 95% (by default), the
solution is a fixed solution.

« whenLowest RATIO is 95% or less, the solution is a float solution.

Maximum to sear ch

Maximum number of combinations to search at once; the defa@9@O0.

PDOP Mask

PNAV will attempt to fix ambiguities only if the PDOP is equal to or less than the
PDOP Mask.

Sear ch Range
specifies the number of integer steps to search around the approximated solution.
Algorithm 1 Parameters

L1 Ambiguity - Min RMS

The RMS value of the ambiguity state must be under this value before PNAV will
attempt to fix the ambiguities for the particular observablg.(To increase the
reliability of the ambiguity fixing algorithm, you may wish to lower these values. The
drawback of lowering the Min RMS is that you significantly increase the time
necessary to fix ambiguities.

L1 Ambiguity - Ratio

This is a cutoff value for the particular observall&)(for the ratio between the Chi-
square increment of the best set of ambiguity integers and that of the second best set
of integers. This ratio must be greater than the number set in this parameter for the
ambiguities to be fixed. To increase the reliability of the ambiguity fixing algorithm,
you may wish to increase the ratio.

L2 or WL Ambiguity - Min RMS

The RMS value of the ambiguity state must be under this value before PNAV will
attempt to fix the ambiguities for the particular observallé (or L2). To increase
the reliability of the ambiguity fixing algorithm, you may wish to lower these values.
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The drawback of lowering the Min RM S is that you significantly increase the time
necessary to fix ambiguities.

L2 or WL Ambiguity - Ratio

Thisisacutoff value for the particular observable (WL or L2] for the ratio between
the Chi-sguare increment of the best set of ambiguity integers and that of the second
best set of integers. This ratio must be greater than the number set in this parameter
for the ambiguities to be fixed. To increase the reliability of the ambiguity fixing
algorithm, you may wish to increase the ratio.

Algorithm 2 Parameters
Absolute Contrast Cut

The absolute contrast cut-off isameasure of how well the particular integer set agrees
with the float solution. If the ambiguity Absolute value is below this value, then the
ambiguities will not be fixed to integers.

Contrast Cut

The contrast cut-off is a measure of the contrast between the best set of integers and
the next best set. If the ambiguity Contrast is below this value, then the ambiguities
will not be fixed to integers.

Algorithm 3 Parameters

Ambiguities search method 3 is an enhanced ambiguities search method over method
1 and method 2. By default, PNAV uses method 3. Y ou can access method 3 via
ALT-R/F3 screen, or “Other Run-Time Parameters” section of PNAV.PMT file.

PDOP Mask

PDOP mask to fix integer ambiguities.
Default: 20 for L1/L2
Default: 7 for L1

L1 Ambiguity Min RMS

Minimum RMS to start fix L1 ambiguities.
Default: 0.2 (for L1 only)

Ambiguity search will be initiated if the RMS in the ambiguity states are less than this
value.

L1 Ambiguity Ratio

L1 ambiguities fix ratio
Default: 5.0
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See below
L2 or WL Ambiguity Ratio
L2/WL ambiguity fix ratio
Default: 2.0 for L1/L2
Default: 3.0for L1
The minimum of ambiguity fixing contrast is determined based on smaller of this
value and L1 ambiguity Ratio.
Contrast Cut

Contrast cut for ambiguity search method 2.
Default: 99.0%

The ambiguity fixing contrast threshold is afunction of this value. The higher the
number is, the more reliable the ambiguitu fixing would be, with atrade-off of longer
timeto fix.

Constant

Leaky filter smoothing constant.
Default: 0
It isused to scale number of measurements. For test purpose only, suggest not change
it.
Pseudo-Range Smoothing Parameters
Leaky Filter

isdisabled in thisrelease. If you attempt to enter Yes, PNAV will display the
following message until akey is pressed:
Flag is disabled. Will set to "N". OK

Constant
1st-order Kalman Filter

are disabled in thisrelease. If you attempt to enter avalue, PNAV will display the
folowing message until akey is pressed:
Parameter is not used. Will set to 0. OK
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Quality Assurance Parameters, <F4> Command

To edit Quality Assurance Parameters, press <F4>; observe the popup submenu:

5 PNAY I9[=] B3

Attribute Kalman FPosition RunTime WayPoint File Other

Quality A ance Parameters

8cale Measurements by Baseline Length: [ ] ppm
Maximum Allowed Average Phase Residual: 0.825 {(meters>
Maximum Allowed Chi2 Ualue: 5 .80

Maximum Lost Prediction Period:
Weight Pzeudo-Range by Elevation:

w
=
-1}
=

{secl
98,Eleu
Weight Carrier Phase by Elevation: 908-Elev
Independent Solution for Each Run:

RAIM via Autonomous Position Computation:
RAIM for Double Difference Ranges:
RAIM for All Observahles:

<ES8C> Abort {F18> Accept

ZIZCZTITZ

Esc Abort F1@ fAccept

Figure 10.10: Quality Assurance Parameters

Scale M easur ement by Baseline L ength

allows you to scale the measurement (in ppm [parts-per-million]) based on the
baseline length to accommodate the unmodel ed baseline-length-dependent error,
mainly unmodeled ionospheric delay. If you selected, in the

e Yes forModel lonospheric Delay, or,

« Automatic forM odel onospheric Delay, and the baseline is greater than 15
kilometers,
PNAYV will ignore this parameter during processing.

Maximum Allowed Aver age Phase Residual

allows you to set a threshold (in meters) to detect incorrectly fixed ambiguities or
unfixed cycle-slips. The formulas for computing the average phase residual and
residual threshold are explained in Bregram Input and Output Data Files chapter,
J-file section Chi? and Averaged Carrier Phase Residual (RESID) paragraph. If the average
phase residual exceeds the residual threshold, PNAV will reset the Kalman filter or adjust the
integer ambiguity and refix it to integersif possible.

When processing data in a high multi-path environment, or if the Form L C Observable run-time
parameter isset to Yes, increase the Maximum Allowed Average Phase Residual value to 0.03 meter
or higher. However, leave this parameter low enough that small cycle slips can be detected. Use the
aver aged post-fit carrier-phase residual from the J-file to adjust this parameter.
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Maximum Allowed Chi2 Value

serves the same function as Maximum Allowed Average Phaseresidual in this
release. To compute the Chi?, see the chapter Program Input and Output Data Files.

Maximum L ost Prediction Period

allows you to specify how far ahead (in seconds) the Kalman filter should predict the
position, in case the receiver tracked less than four satellites or completely lost lock
(e.g. went under a bridge). This parameter is used with the Rover Motion Dynamics
parameter setting in Menu 3.0. The factory default values are:

Table 10.5: Maximum Lost Prediction Period

Rover Motion Dynamics | Maximum L ost Prediction Period (sec)

Static 60
Ship 60

Walking, Automohile 30

Aircraft 15

Weight Carrier Phase by Elevation [and] Weight Carrier Phase by
Elevation
allow you to down-weight the observations of satellites with low €elevation angles.

This decreases the effect of low-€levation satellites which usually contain the highest
multi-path errors at the cost of reducing the geometric strength.

Type Yesto enable elevation down-weighting. Type No to disable elevation down-
weighting. Next to the Y/N fields for the two parameters are the weighting function
display fields. The available weighting functions are:

e 90/Elev for 90/elevation angle in degree, the default, and
e 1/sin(Elev) for 1/sin (elevation angle in radius).
Both weighting functions level off at 5 degrees.

To toggle between the choices, highlight the desired paraividield and press
<PAGE UP> or <PAGE DOWN?>. The following graph shows an example of the two
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weight-function curves; 90/Elev isthe top curve, and 1/sin(Elev) is the bottom curve

DOWN WEIGHT FUNCTION vs. SATELLITE ELVEVATION

20
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=
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0 10 20 30 40 50 60 70 80 90
ELEVATION (degrees) 9702

Figure 10.11: Weighting Observables by Elevation

If down-weighting is enabled, during processing, PNAV multiplies the Kalman Filter
M easurement Noise Parameters (in the <Alt-K> Kalman Setup Menu) by the selected
weighting function.

Set Weight Pseudo-Range by Elevation to Yeswhen processing data collected in a sever e multi-path
environment, such asaforest or urban area.

Independent Solution for Each Run

allows you to specify an independent solution for each processing run.

e If No (the default), use the current KNOWNess setting in the LOGTIMES
file (set via the PROCESS/EDIT LOGTIME screen) for each processing run.
If the knowness is less than 2, the coordinate from the PROJFILE.KIN file
will be incorporated into the position solution. This is useful for static
initialization.

e If Yes, ignore the KNOWNess setting for all sites (except the control site,
knowness 0) in the LOGTIMES file.

RAIM via autonomous position computation
Default: Y
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Before processing each epoch of data, the C/A psuedo-ranges in the base B-file are
used to compute the autonomous position. The psuedo-range residual s are checked,
and problematic satellites will beisolated if it is able to do so (RAIM). Same process
appliesto therover B-file. This epoch of datawill only be used if both base B-file and
rover B-file can compute autonomous position correctly.

This option is useful to detect huge psuedo-range error (> 1000 meters) possibly
existed in the psuedo-range measurements.

RAIM for double difference psuedo-range

Default: N

RAIM will be performed on the doubly differenced psuedo-ranges. It detects, and
isolatesif possible, and psuedo-ranges errrros which is greater than 5 meters.

RAIM for All Observables

RAIM will be performed on al doubly differenced psuedo-ranges and carrier phases.

It detects, and isolates if possible, any double difference psuedo-ranges errors which

is greater than 5 meters, and double difference carrier phase error which is greater

than a values that is specified as “maximum allowed average phase residual”’ (default
0.025 cm + 1.5ppm).

<Alt-W> Waypoint Setup Menu Command

Waypoint navigation is primarily for graphics display purposes; it does not affect
actual position computation or output files. This Setup Menu enables you to create or
change the Waypoint Navigation file (PNAV.WAY) and thereby add waypoint
references to the Graphics Display Window described iRé¢feence: Graphics

Display Window chapter.
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theground mark. To correct for the Rover antenna slant height, edit the ROVER ANTENNA

== This Setup Menu and the graphicsdisplay assumethe Altitude position coor dinateto be the height of
OFFSET in the <Alt-O> Other Setup Menu.
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General Procedure
1. To edit waypoints, press <Alt-W>; observe, typicaly:

Attribute Kalman FPosition RunTime WayPoint File

AUTO SWITCH NEAREST

EXZZIEIIIIZ
[ =T Y P

1
2
3
4
5
6
?
8
2
a
seaee

F3 MavMode F? LogSite FiB fAccept

Figure 10.12: <Alt-W> Setup Menu

2. Inthis Setup Menu:
e The top row lists the curreMap Mode and Nav Mode.

e The number of waypoints in PNAV.WAY appears to the right of the
Site label.

e A window lists up to ten of the waypoint names and positions contained
in the PNAV.WAY file.

e The row labeled** displays the current position of the Rover. Before
processing begins, this position is identical to the first waypoint in the
list.

e The active function keys are listed on the right side and along the
bottom of the screen.

3. If the PNAV.WAY file contains more than the ten waypoints this window
can accommodate, PNAYV displays ? under the last site number in the
window.

4. You can use the arrow keys to scroll through the list a line at a time, or press
<PAGE UP> or <PAGE DOWN?> to scroll a "page" at a time.

5. As you scroll down, PNAYV displays ? over the first site number in the
window.

Usage of the active function keys is described below.
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Changing a Waypoint Name

To change the name of an existing site in the waypoint list, highlight it in the Site
column, and type afour-character site name over the existing name.

<ESC> Abort Command: Cancel Any Changes
Press <ESC> to abort any changes and return to the SETUP MENU screen.
<F10> Accept Command: Accept Any Changes

Press <F10> to save any changes in the PNAV.WAY file, use them in the current
processing session, and return to the SETUP MENU screen.

<F1> Edit Command

== The Edit function isdisabled in Survey Mode. (PROJFILE.KIN isedited viathe PROCESS/EDIT
PROJECT screen.)

To Edit existing positionsin the PNAV.POS file (for Navigation Mode or Relative
Nav Mode):

1. Highlight the desired Site field.
2. Press <F1> to access the <Alt-P> Position Setup Menu

3. Edit the selected site as described in the <Alt-P> Position Setup Menu
Command section of this chapter.
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% In the Alt-P menu, only function keys <F10> and <ESC> arevalid.

4. Press<ESC> to abort any changes and return to the <Alt-W> WayPoint
Setup Menu.

5. Press <F10> to save any changes for that site and return to the <Alt-W>
WayPoint Setup Menu.

<F2> Insert Command

To add a new waypoint position anywhere in the waypoint list:
1. Highlight the Site field before which you want to insert a waypoint.

2. Press<F2>to create anew waypoint lineitem and increment the site number
of any subsegquent waypoint lines.

3. Typeinafour-character site name.

4. If the entered site name and its position already exist in the Site Position file
(PNAV.POS in Navigation Mode or Relative Nav Mode) or the kinematic
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Project File (PROJFILE.KIN in Survey Mode), PNAV automatically
displays the position when you enter the site name.

5. If PNAV does not find the entered site, it supplies zero coordinates.
<F3> Append Command

To add awaypoint position to the end of the waypoint list:

1. Press<F3>to send the cursor to the end of thelist and create a new waypoint
line item and site number.

2. Typeinafour-character site name.

3. If the entered site name and its position already exist in the Site Position file
(PNAV.POS in Navigation Mode or Relative Nav Maode) or the kinematic
Project File (PROJFILE.KIN in Survey Mode), PNAV automatically
displays the position when you enter the site name.

4. If PNAV does not find the entered site, it supplies zero coordinates.
<F4> Flip G/<F5> Flip Y<ESC> Commands

To exchange the No. line item order of adjacent waypoaints, highlight the desired Site
field, and press <F4> Flip G or <F5> Flip ¥ .

<F6> Del Command

To Delete an existing waypoint position, highlight the desired Site field, and press
<F6>.

<F7> Map Ctr Command

When the graphics display isin Map Mode FIXED MAP (seethe*"F2 MapM ode
command below), the plot will be centered (by default) around the averaged
coordinate of all waypoints. To explicitly specify a map center, highlight waypoint in
the Site column, and press <F7> to select/deselect it.

<F9> L ogSite Command

During processing in Navigation Mode or Relative Nav Mode only, you can log a
current Rover position as a position in the PNAV.POS file and as a waypoint in the
PNAV.WAY fileasfollows:
1. Inthe PROCESSING SETUP MENU screen, press <F10> to begin
processing.
2. When the Rover is at the desired point in its trgjectory, in the Processing
Results Screen (i.e., the Verbose or concise Result Display), press <F9> to
interrupt processing and return to the PROCESSING SETUP MENU screen.
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3. Press<Alt-W> to access the WayPoint Setup Menu.

4. PNAV displays, inthe*** row, the Rover Site ID and position when you
interrupted processing, typically:
? *** TG N 37 22 23.22136 W121 59 48.29596 0.775 (m
{ <ESC> Abort ?

5. Highlight the Site field before which you want to log a waypoint.

6. Press<F9> (LogSite) to access a modified <Alt-P> Position Setup Menu
displaying the position of the desired point; observe, typically:

5 PNAV I [=1 3

fAttribute Kalman Position BRunTime WayPoint File Other
= .

> WAY POINT 1.6315
38.3137

B7R25023.39126 [37.42316423% —2693538.7567
H ﬂ E 4771976 ﬂ [122.879922155 —4297213 1891

3854806 . 4877
18.6955

Ezc Abort F1@ Accept

Figure 10.13: <Alt-P> Position Setup Menu

7. Changethe Site field from $$$$ to a valid site name other than an existing
site name in the PNAV.POSfile.

8. Press<F10> (Accept) to save the position to PNAV.POS and return to the
WayPoint Setup Menu.

9. Press<F10> (Accept) to save the position to the PNAV.WAY file and return
to the Processing Setup Menu.

10. Press <F9> to resume processing.
~F1 NewList Command

To create anew list based on the position list (the PNAV.POS file for Navigation
Mode and Relative Nav Mode or PROJFILE.KIN for Survey Mode), press <CTRL-
F1>.
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A"F2 MapMode Command

The map modes for graphics display are AUTO SWITCH (auto scaled map) and
FIXED MAP (fixed area map). Press <CTRL-F2> to toggle the initial graphics
display map mode between the default AUTO SWITCH and FIXED MAP.

After processing begins, <F2> toggles between these map modesin the graphics display.

AUTO SWITCH Mode

By default, the graphics display automatically zooms in and out to accommodate both
the current Rover position and the waypoint navigation target (waypoint center). The
waypoint center is determined by the Navigation Mode selected viathe "F3

NavM ode command described below.

FIXED MAP Mode

The graphics display covers the area that includes all waypointsin the PNAV.WAY
file and is kept unchanged during data processing. The map is centered around the
average position of all the waypoints, unless a specific waypoint center is selected by
the <F7> Map Ctr command described above.

After processing begins, the graphics display does not automatically zoom in and out; you use the
<PAGE UP/DOWN> and <CTRL-PAGE UP/DOWN> keysto zoom.

AF3 NavM ode Command

The Navigation Modes that specify the waypoint navigation target (waypoint center)
inthe AUTO SWITCH Map Mode are BASE (to Base), NEAREST (the default), and
HEADING FOR. Press <CTRL-F3> to cycle among them to determine the initial
Navigation Mode in the graphics display.

After processing begins, <F3> cycles among these navigation modes in the graphics display.

BASE Mode
The waypoint navigation centre (target) is aways the Base station.
NEAREST Mode

The waypoint navigation center (target) is the waypoint which is closest in distance
from the current Rover position.
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HEADING FOR Mode

The waypoint navigation center (target) isthe waypoint which is within £45° of the
current Rover position and course-over-ground vector and is closest in distance to the

current Rover position.
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Graphics Display Window

The graphics display window displays the calculated trajectory of the Rover as the input
datais processed. It comprises ahorizontal trajectory plot, avertical offset plot, and atext
information panel.
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Figure 11.1: Graphic Display Window
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Help Panel

Press H while in the graphics display window to toggle between the text information
panel and the help panel.

H: Help on/off.

F1: Reset.

F2: Change Map
Mode.

F3: Change Hawv
Mode.

F5: Show_ the SUs
skuplot.

F&: Show position)
large chars.

F7: Show wvertical
plot.

F8: Ehow position|
error ellipse|

F2: Redraw.
~F9: Reverse
Uideo.
PgUp-Pghln:
ABQBB/"PgDn:
hange Hap
Scale.

al
ESC: Exit.

Figure 11.2: Help Panel

Graphics Window Control

The valid command keys in this display mode are:

Table 11.1: Graphics Window Function Keys

Key Function

H: Help on/off. Toggle between help panel and text information panel; default off.

F1: Reset. Reset Kalman filter.

F2: Change Map Mode. Toggle between Fixed Map and Auto Switch.

F3: Change Nav M ode. Cycle among To Nearest, To Base, and Heading For; default To
Nearest.

F5: Show the SVs skyplot. Toggle ON/OFF; default off.
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Table 11.1: Graphics Window Function Keys

Key Function
F6: Show position in large chars. Toggle ON/OFF; default off.
F7: Show vertical plot. Toggle ON/OFF the vertical offset plot; default on.
F8: Show position error ellipse. Toggle ON/OFF; default off.
Fo: Redraw. Redraw the whole screen.
Fo: Rever se Video. Switches to white background, black graphics.
PgUp/PgDn: ~PgUp/"PgDn: Change Map Scale. Zoom in and out in Fixed Map Mode.
ESC: Exit. Exit the graphics display window and return to the verbose or concise result display.

Horizontal Trajectory Plot

This plot displays the Rover trgjectory in the horizontal plane parallel to the earth's
surface. Theinitial display scaling depends on the Map Mode setting in the <Alt-W>
WayPoint Setup Menu or in the PNAV.WAY file, either automatic (Auto Switch
mode) or manual (Fixed Map mode).

Rover Trajectory

The current Rover position is represented by a blinking triangle-with-happy-face.
Any previous rover positions along the trajectory are represented by a square dot,
solid line, or a diamond dot, depending on the map scale and the position history.

Scale I ndicator

Thered bar drawn along the East-West (L ongitude - X) axis starting at the leftmost
units marker, typically defines the current linear distance scale reference for the X-
axis and the North-South (L atitude - Y) axis; in this example, al distancesin all
directions on the current display are proportional to the 100-meter bar.
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Figure 11.3: Scale Indicator

Circular Grids

are automatically equal (or proportional) in radius to the scale indicator.
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Absolute Coordinates

The Longitude axisitself is always calibrated in East Longitude degrees (0 to 360)
and the L atitude axisis always North L atitude degrees (-90 to 90). Y ou can calculate
the approximate absol ute coordinates of a point on the plot using the formulas on the
X and Y the axial legends. In these formulas, the variable scale is the number you
read from the axis.

The accuracy of the calculation will depend upon the scale of the plot.

M or e accur ate absolute coor dinates are displayed in the text infor mation panel.

Reset, F1 Command

Press <F1> to reset the Kaman filter.

Change Map Mode, F2 Command

After processing begins, use the <F2> function key to toggle between the available
Map Modes. Auto Switch and Fixed Map.

Auto Switch Mode

By default, the plot is automatically scaled to display, at a minimum, the Rover
position currently being calculated, a reference waypoint, and the Base siteif it is
within the mapping area.

Scaling

The plot scale changes automatically to accommodate the Rover position and the
current waypoint. The screen scales are automatically adjusted and the screenis
redrawn according to the new scales, if either:

1. Current Rover position is outside the screen, or,
2. Rover position nears a new waypoint for more than two epochs.

In case 1, the new screen covers more physical area, and in case 2, the screenis
zoomed in. The graphics display automatically zoomsin and out to accommodate
both the current Rover position and the waypoint navigation target (waypoint center).

Waypoint Center (Waypoint Tar get)

The plot is centered around a waypoint which is determined:
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< Initially, by the Navigation Mode setting in the <Alt-W> WayPoint Setup
Menu or in the PNAV.WAY file, or,

e After processing begins, by the <F3> function key command, described in
the next section.

FIXED MAP Mode

If the initial Map Mode is FIXED MAP, the graphics display covers the area that
includes all waypoints in the PNAV.WAY file and is kept unchanged during data
processing. The map is centered around the average position of all the waypoints,
unless a specific waypoint center is selected by the <F7> Map Ctr command in the
<Alt-W> WayPoint Setup Menu. After processing begins, you use the <PAGE UP/
DOWN> and <CTRL-PAGE UP/DOWN> keys to zoom in and out.

Change NAV Mode, F3 Command

After processing begins, use the <F3> function key to cycle among these navigation
modes in the graphics display: To Nearest, To Base, and Heading For. These
navigation modes are the criteria used to determine the waypoint center (waypoint
target).

To Base Mode
The waypoint navigation center (target) is always the Base station.

To Nearest Mode

The waypoint navigation center (target) is the waypoint which is closest in distance to
the current Rover position.

Heading For M ode

The waypoint navigation center (target) is the waypoint which is with&? of the
current Rover position and course-over-ground vector and is closest in distance to the
current Rover position.
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For example:

TIME: (GPE) 220

JUN_23. 1992
23:31:10.0

SITE: 2222
POSITION: (HGE84)>

37025 23.7628"N

122°04' 43.6339"H
-29.4%92 H

VELOCITY:

20G: 0.000 kn/hf

COG: 0.000 °Tr

AGD: s

=

TO: AAAA o 2z

D H 4.676 M

CTD 263.040 °

SOLUTION INFO:
cA PL P2 L1 L2
6 6 6 6

~
n
u
u
]
U
T
-
-
=]
=]
=]
Q
-
~
L
-
n
o
w
+
-
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o
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o
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o
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T
3
+
-
+
n
-

LIFI¥: ¥ 11.3
MLFIX: ¥ 11.3
RME : 0.028 m
RESD: 0.007 m
CHIZ2: 0.078
C:MIMPRI SMNTUTOR
- 7008 KB
2
Longitude [237.9210+scales100001 {(degrees) PHAY
oy 1993-96
ASHTECH Inc.

EXIT HELP

Figure 11.4: Waypoint Navigation Screen

The waypoint isidentified by its site name and number in the list in the PNAV.WAY
file; if the PNAV.WAY file contains no additional waypoints, the center isalwaysthe
Base position. The Base site and other waypoints are also displayed if they are within
the mapping area. The Base site is denoted by a different color from that of
waypoints.
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Show SVS Skyplot, F5 Command

Press <F5> to toggle on and off an overlay of the approximate azimuth and elevation
of the satellites used in processing, typically:

| ————— |
TIHME: {GPE) 304

JUN_23. 1992
23:32:34.0

EITE: 27777
POSITION: (HI
37°25'24.12
122°04' 47,32
—28.74
VELOCITY:
G2 8.
COG: 264.
D:
TO: CHSX

TD: 2.11
CTD: Z270.20

SOLUTION INFO:
CA PL P2 L1 LZ
3 3 & 3

-
n
u
u
]
U

T

-

-

=]

=]

Q

-

~
L

-
n
u
]
+

I

o

<

o

@

-
L'}

T
J

-

-

-
L

-

LIFIX: ¥ 809.0
HLFIX: ¥ 809.0
BM3 0.030 n
BESD: 0.004 n
CHIZ: 0.025
: CINHINPRIZMA\TUTOR
6656 KB
2
Longitude [237.919%9+scales10001 {(degreesl PNAU
£y 1993-96
ASHTECH Inc.

EXIT HELFP

Figure 11.5: SVs Skyplot

The scales are: clockwise from North, 0 to 360 degrees for azimuth; and 0 to 90
degrees from the edge of the plot to the center for elevation.

When the skyplot symbol for a particular satellite label alternates between, typically,
and, tracking was continuous during the epoch; if the symbol remains steady, tracking
was lost during the epoch.
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Show Position in Large Characters,
F6 Command

Press <F6> to toggle on and off atext overlay on the graphical trajectory plot of the
current rover position in degrees, minutes, and seconds. Observe, typically:

Figure 11.6: Show Position in Large Characters

Latitude is on thefirst line, longitude on the second, and ellipsoidal height on the
third.

Vertical Offset Plot: Show Vertical Plot,
F7 Command

This plot shows on avertical ruler the current Rover vertical position with respect to
the waypoint navigation target (center). Press <F7> to toggle this plot on and off. The
scale is automatically adjusted to accommodate the current Rover position.

Show Position Error Ellipse, F8 Command

Press <F8> to toggle on and off an overlay of the horizontal error ellipse and vertical
error bar on the vertical offset plot.

Text information Panel

This comprises three sections: Navigation Information, Satellite Information, and
Solution Information.
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Navigation Infor mation

Table 11.2: Navigation Panel Fields

Field Description
TIME (GPS): [Epoch counter on the upper right corner] [Date and time of current
epoch in next two lines)
SITE: [current site name]
POSITION: (WGS84) |[current rover position]
VELOCITY: SOG: [Speed over ground (km/hr), blank=0.0]
COG: [Course over ground (°s from true north), blank=0]
AGD: [Angle of descent (°s from local horizon), +=rising, blank=0]
TO: [First four digits: current waypoint target (center) site name]
[Fifth digit: current Map Mode]
0 = Fixed Map
1 = Auto Switch
[Sixth digit: current Navigation Mode]
0 =To Base
1=To Nearest
2 = Heading For
DTD: [3-D distance to destination (m)]
CTD: [Course to designation (°s from true north)]

Satellite Information

Table 11.3; Satellite Panel Fields

Field

Description

SVS:

[Total number of satellites used for processing]

PDOP:

[Position dilution of precision]
[Next four lines show the satellite PRN number and its cofre-
sponding elevation. The reference satellite is marked with dif-
ferent color.]

Graphics Display Window
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Solution Information

Table 11.4; Solution Panel Fields

Field Description

CAP1P2L1L2 [Number of observablesin each dot at current epoch]

L1FIX: [L1 ambiguity fix status, Y -fixed, N-not fixed]

WLFIX: [WL ambiguity fix status, Y -fixed, N-not fixed; if Form Wide-lane
Ambiguity is Yesin the <Alt-R> RunTime Setup Menu] or

L2FIX: [L2 ambiguity fix status, Y-fixed, N-not fixed; if Form Wide-lane Ambi-
guity isNo]

RMS: [RMS error of current position

RESD: [Averaged carrier phase residual (m) at current epoch

CHIZ: [Chi? at current epoch]

[Next two lines show the first 18 characters of the current working direc-
tory and free disk space available in KB.]

Sometimes, the text information area will be redrawn to indicate that the Kalman filter isreset.
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Command Line Options

This chapter explains command line options provided by the PNAV program. Along with
customized PNAV .PMT files, the command line options allow you to control PNAV
execution outside the bounds of Overview Menu Option C) DATA PROCESSING Menu
3.0, Menu 3.1. and the Setup Menu commands.

Theseoptionsareintended for experienced PNAV usersonly; becomefamiliar
with the previous chapters before using the command line options.

General Procedure

1. Running PNAV with command line options requires that the control input files
(PNAV.PMT, PNAV.CNF, PNAV.POS [for Navigation Mode and Relative Nav
Mode], PNAV.PNT, PNAVSIM.SIM, PNAV.WAY, PROJFILE.KIN [for
Survey Mode]), and LOGTIMES [for Survey Mode]) already exist in the current
directory.

a. For Survey Mode, before running PNAV, create and edit the
PROJFILE.KIN and LOGTIMESfileviaPrism/PROCESS/EDIT PROJECT
and Prism/EDIT LOGTIME, respectively, or the GLOG.EXE, ELOG.EXE
and ESITE.EXE programs if running from the Dos prompt.

b. RunPNAYV from the WinPrism/PROCESS/M ANUAL/Kinematic screen to
initially create and edit the control files using the <Alt-?> Setup Menu
commands, and use <Alt-F> to create/save the parameters into appropriate
files.

c. Perform subsequent editing either inside PNAV (using the <Alt-?> Setup
Menus) or by using your favorite ASCI| text editor (except for the binary
PNAV.CNF, PROJFILE.KIN, and LOGTIMES files). These control input
files are described in the chapter Program Input and Output Data Files.

2. Run PNAV with appropriate command line options described below.

In the following command descriptions, theinput file name fnameisthe simulation file PNAVSIM.SIM.

The Relative Nav Mode is not tested and not supported in this release.
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HELP

Type PNAV ? to obtain the following help message:

4 D05 Command Line

COMMAND LIME USAGE: PNAU [options]

~h or ? Display this message.

fname Post—processing mode and "fname" specifies the file
*#_8IM containing input parameters. NOTE: A command
line should start with these two option

fname o 1ng CA pseudo—range and CAL1 c

fname o seudo—range and PL1 c » phase only.

fname o i wo-range and PL2 ¢ » phase only.

fname o rrier phase from CA channels.

fname Post—processing survey mode.

fname Furward/hackward processing in one command.

fname Relative navi ions/rendezvous mode.

fname Forward proce ng and smoothing with existing backward
processing re llt“(PNnU _BAC.SMSOH.

fname Backward Post—processing mode. Ahove options can be
appended. MOTE: the option order "-rsd" is important.
Automatically overwrite all output files without prompt.

C:\WINPRISH>

Figure 12.1: PNAV Command Line Parameters

Command Syntax

PNAV -sd[suboption]...[suboption] fname

forward process simulation file fname with suboptions
[or]

PNAV -rsd[suboption]...[suboption] fname

backward process simulation file fname with suboptions

Forward Processing, -sd Option

To forward process data (without suboptions) in the order the data was collected in
the B-files, the minimum command is:

PNAV -sd fname

The-sd in forward processing must precede any suboptions.
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Backward Processing, -rsd Option

To backward process data (without suboptions) in reverse order from the way the data
was collected in the B-files, the minimum command is:

PNAV -rsd fname

% The-rsd in backward processing must precede any suboptions.

Process CA Pseudo-Range and CAL1 Carrier Phase
Only, Suboption a
Process datain C/A-code L1 slot only.
PNAYV -sda fname
[or]
PNAV -rsdafname
Process PL 1 Pseudo-Range and PL1 Carrier Phase
Only, Suboption 1
Processdatain P-code L1 dot only.
PNAYV -sd1 fname
[or]
PNAV -rsdl fname
Process PL 2 Pseudo-Range and PL2 Carrier Phase
Only, Suboption 2
Process datain P-code L2 dot only.
PNAYV -sd2 fname
[or]
PNAV -rsd2 fname
ForcetoUse L1 Carrier Phase From CA Channels,
Suboption f

Use L1 carrier-phase from C/A-code slot to replace L1 carrier-phase in P-code slot.
PNAV -sdf fname
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[or]
PNAYV -rsdf fname
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Survey M ode Suboption k

Process datain Survey Mode, i.e., compute averaged position solution for static site.
By default (without k option) PNAV processes datain Navigation Mode.

PNAYV -sdk fname

[or]
PNAV -rsdk fname

Relative Navigation/Rendezvous M ode, Suboption n

PNAYV -sdn fname

[or]
PNAV -rsdn fname

The Relative Nav M odeisnot tested and not supported in thisrelease.

Automatic Backward and Forward Processing

PNAYV -sdm fname

Thisinstructs PNAV to automatically process backwards and forwards and contains
the results.

Overwrite Output Files

PNAYV -o fname

Instructs PNAV to overwrite all output files (SUMMARY .OUT, Jile, L-file, O-file,
C-file) without any prompts/user interactions.

Forward Processing and Smoothing,
Suboption g

PNAV -sdg fname

Forward and Backward Processing Proce-
dure

When you run PNAV through the menus, it automatically performs the forward and
backward processing. However, when you run PNAV through the command line, you
have the option to execute programs manually to accomplish forward/backward
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processing and smoothing i.e., without using the -m option above. The procedure is
summarized below for example B-files B111PA92.352 and BSSSPA92.352.

Table 12.1: Forward and Backward Processing Example

Step Command Files

1 PNAV-rsd day352.sim Create PNAVBAC.SMS, PNAV_BAC.IFO, Jile, C-file by
default; L-file, R-fileif requested.

2 PNAV -sdg day352.sim | Create Jfile, C-file by default; J*.SMS, C*.SMSfiles, L-file,
R-file if requested.

Forward and Backward Processing Files

Two temporary files are created during the backward processing, PNAV_BAC.IFO
and PNAV_BAC.SMS. PNAV_BAC.IFO stores the information for reading file
PNAV_BAC.SMSinreversedirection. PNAV_BAC.IFO isasmal file,
PNAV_BAC.SMSisalargefile. The general guideline to predict the file size for
PNAV_BAC.SMSis:

S=[20+ n(4n+14)] * Nepoch

where n istotal number of statesin the Kalman filter. Compute n by adding, from the
following table, the numbersin the right column that correspond to the characteristics
in the left column that apply to the data to be processed.

Table 12.2;: Kalman Filter States

Characteristic # of States
Static Site 3
Moving dynamics 6
L1 carrier phase m-1
L2 carrier phase m-1
Model ionospheric delay m-1
Model multi-path 2(m-1)
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where mis number of satellites. For example, suppose we are going to process data
with the following characteristics: tracks six satellites, moving dynamics, and L1 and
L2 carrier phase; then:

n=6+(6-1)+(6-1) = 16

and the file size for each epoch is:

20 + n(4n+14) = 20 + 16 * (4*16+14) = 1268 bytes

If we process 3600 epochs of data, the file size would be:
1268* 3600 = 4,564,800 bytes= 4.6 Mbytes
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13

Program Input and Output Data Files

This chapter describes in detail the general categories of input and output files used by
PNAV and their naming conventions and provides definitions for the file types, listing
them in alphabetic order. The categories and constituent files comprise:

S
o
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o
s
°
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I
B

Downloaded I nput Files

(downloaded from the receiver via Prism/ TRANSFER/DOWNLOAD)

B-file binary measurement file
E-file ephemerisfile
SHile site datafile

Photo-file  photogrammetry file

Prism/PROCESS Control Input Files

(created when PROCESS SURVEY TYPE KINEMATIC selected)
LOGTIMESfile
PROJFILE.KIN- kinematic project file (Survey Mode)

PNAV Control Input Files
(created during PNAV execution)

PNAV.CNF- configuration file

PNAV.PMT- runtime and Kalman filter parameter file

PNAV.POS- site position file (Navigation Mode and Relative Nav Mode)
PNAV.PNT- Rover antenna offset file

PNAVSIM.SIM- simulation file

PNAV.WAY - waypoint list
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Output Files

Jile - Rover relative position and velocity file
C-file - Rover position in WGS-84 coordinates file
R-file - complete Rover position file

O-file - vector solution file

L-file - data processing log file

A-file - acceleration file

@-file - interpolated files for time tags from photo-file

* SMSHile - backward processed or smoothed resultsfile
* FWD-file - forward processed resultsfile

* BWD-file - backward processed results file

Plot file - graphical plot file

SUMMARY .OUT- summary of processing results

Support Files

PNAVPMT.DFT and PNAVPMT.FAC- contain Kalman filter parametersfor various
dynamics

Miscellaneous Files

* IFO B-file or backward processing information file
COMMON.NAYV Common navigation file

MODE.PMT Menu 3.0 parameters

PNAVFILE.PMTPNAYV file parameters

VIEWFILE.LST View filetemplate

Download I nput Files Summary and Naming Conven-
tion

This section summarizes the downloaded files used as input by PNAV and describes
the naming convention. For a detailed description of each file type, see the
alphabetical list later in this chapter.
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Summary

The Prism/TRANSFER/DOWNLOAD function downloads the following file types
from Ashtech receivers:

B - binary measurement file.

E - ephemerisfile.

P - photogrammetry file or photo-file.
S-sitedatafile.

PNAV uses as input the B-file, E-file, Sfile, and possibly a photo-file. The Prism/
TRANSFER/DOWNLOAD function automatically names the files according to the
convention described below.

Naming Convention
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The format follows the DOS file-naming rules: up to eight characters for the body of
the file name, followed by a period and up to three characters for the extension. (If
you do not want the default names, simply overtype them when you run Prism/
TRANSFER/DOWNLOAD.) The conventionis:

tnnnnsyy.ddd
where:
t isthefiletype (B, E, P, S)

nnnn  isthelast four-character site name entered in the receiver or
overtyped when Prism/TRANSFER/DOWNLOAD runs

s is the session character (0-9, A-Z) in chronological order (for each
day).
vy isthe calendar year - 1900 (00-99).
ddd isthe day of the year (001-366) of the first record.
Examples:
Bnnnnsyy.ddd = BHILLAB89.304 = measurement datafile
Ennnnsyy.ddd = EHILLA89.304 = ephemerisfile
Pnnnnsyy.ddd = PHILLA89.304 = photogrammetry file

These are B-, E-, and photo-files for station HILL, collected on the 304th day of 1989
(Octaber 31st) and on the first session of that day.

% In some cases a photo-file is downloaded asthe file PHOTO.DAT.
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Program Control Input Files Summary

This section summarizes the program control input files used by PNAV. For a
detailed description of each file type, see the aphabetical list later in this chapter.

Four files control PNAV execution when processing in either Survey Mode or
Navigation Mode: PNAV.CNF, PNAV.PMT, PNAVSIM.SIM, and PNAV.WAY.. In
Navigation Mode, PNAV also uses the files PNAV.POS and PNAV.PNT. In Survey
Mode, it also uses the file PROJFILE.KIN and the LOGTIMES file. When it begins
automatic execution, PNAV uses the parameter settingsin the PNAV.CNF,
PNAV.PNT, and PNAV.WAY files. In Navigation Mode only, it also uses the
PNAV.POS and PNAV.PNT filesif they exist in the current directory; otherwise it
creates the files with default parameter settings. When PNAV displays the Setup
Menu screen you can edit the parametersin all these files except PROJFILE.KIN and
LOGTIMES using the appropriate <Alt-?> commands as described in the Setup
Menus chapter. Y ou can edit PROJFILE.KIN viathe PROCESSEDIT PROJECT
FILE screen and LOGTIMES viathe PROCESS/EDIT LOGTIME screen.

Output Files Summary and Naming
Conventions

This section summarizes the files output from PNAV and describes the naming
conventions. For a detailed description of each file type, see the alphabetical list later
in this chapter.

Summary

PNAV processes input B-files, E-files (and possibly photo-files) to generate the
following file types:

Table 13.1: PNAV Output Files

File Type Description
C-file ASCII filefor the Rover position in WGS-84 coordinates.
C*@-file ASCII interpolated C-file for time tags from a photo-file.
JHile ASCII filefor Rover relative position, velocity, and data processing information.
J@-file ASCII interpolated Jile for time tags from a photo-file.
A-file ASCII file containing the estimated accelerations in the E,N,U frame. Only cre-
ated if the state of any component in the ALT-K menu is set to 3.
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Table 13.1: PNAV Output Files (continued)

File Type Description

J*.BWD, C*.BWD, | contain the backward processing results when you run automatic FORWARD
A* .BWD and AND BACKWARD processing via Overview Menu Option B) BATCH
R*.BWD files PROCESSING or Option C) DATA PROCESSING.
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J*.FWD, C*.FWD, | contain the forward processing results when you run automatic FORWARD
A* .FWD and AND BACKWARD processing via Overview Menu Option B) BATCH
R*.FWD files PROCESSING or Option C) DATA PROCESSING.

J.SMS, C*.SMSand | are equivalent to the Jile, C-file, A-file and R-file when you run both forward

R*.SMSfiles and smooth processing through the PNAV command-line options.
L-file ASCII PNAV data processing message log file.

MODE.PMT file | contains saved parameters for Menu 3.0.

O-file binary vector solution file contains baseline vector solutions, compatible with
the O-file from the GPPS KINSRVY program.
Plot file graphical plot file contains PNAV dataprocessing results or acomparison of two
Jfiles or C-files. It can be viewed by the PROCESS/RESULTS/RESIDUAL
PLOTS function.

PNAV_BAC.SMSfile | binary file contains the backward processing results for smooth processing. Its
epoch index is stored in the PNAV_BAC.IFO file.

PNAVCOMP.DIF file | ASCII tabular comparison of two J-files or C-files.

PNAVFILE.PMT file | contains saved parameters used by the PNAVFILE.EXE program for Option D)
PNAV UTILITY/B-FILEUTILITY.

R-file ASCII file for the complete Rover position, compatible with the R-file from the
GPPSKINSRVY program.

SUMMARY .OUT file | ASCII summary of the results of processing. When SUMMARY .OUT results
from processing in the Survey Mode, it containsinput control parameters, vector
solutions, and statistics; from processing in the Navigation Mode or Relative
Nav Mode, it contains input control parameters only.

VIEWFILE.LST file | filetemplate for the view file (not applicable to PNAV-for-Prism)

* |FO B-file or backward processing information file which:

« Contains the average coordinates from the B-file and the B-file index (used
for reading data for backward processing), or,

¢ When named PNAV_BAC.IFO, contains the epoch index from the
PNAV_BAC.SMS file.

J*.SMS, C*.SM S, A*.SM Sand R*.SMSaretemporary files created when you run automatic
FORWARD AND BACKWARD processing via Overview Menu Option B) BATCH PROCESSING
or Option C) DATA PROCESSING; PNAV automatically renames these filesto the standard J-file,
C-file, A-fileand R-file and createsthe J*.BWD, C*.BWD, A*.BWD and R*.BWD backward
processing resultsfilesand the J*.FWD, C*.FWD, A*.FWD and R*.FWD foreward processing
resultsfiles. Forward and backward processing also gener ates other temporary files. For details, see
the section Forward/Backward Processing and Smoothing in the Command Line Options chapter.
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Naming Conventions

For J-, R-, O-, L-, A-, and Plot files, the conventioniis:
tbbbrrrs.ext
where:

Table 13.2: File Naming Conventions

Item Description

t isthefiletype (J,R, O, L, P, A)

bbb | isthelast three characters of the four-character site name from the Base station
B-file name.

rer the last three characters of the four-character site name from the Rover station
B-file name.

S is the session character (0-9, A-Z) in chronological order (for each day) except
for the J* @-file, whereit isalways"@".

isSMSfor J*.SMSfiles and/or R*.SMSfiles

is FWD for J*.FWD and/or R*.FWD files

isBWD for J*.BWD and/or R*.BWD files

21228

isthe day of the year (001-366) of thefirst record for J, J@-, P-, R-, O-, L-files

To avoid having duplicate files with this convention, it is important that the last three
characters of the four-character site name from the Base and Rover station B-file
names be unique. For example, if we have five stationsin a session, they should be
named:

0001, 0002, 0003, 0004, 0005

rather than

1000, 2000, 3000, 4000, 5000.
For J* @-files created by Overview Menu, Option D) POST MISSION/
PHOTOGRAMMETRY, the convention is that of the J-files, except that the session
character isalways @, i.e.:

Jbbbrrr@.ddd
For C-files resulting from Overview Menu Option C) DATA PROCESSING, the
convention isthat of theinput B-, E- and photo-files, except that the first character is
C ie:

Cnnnnsyy.ddd

For C-files resulting from Overview Menu Option B) BATCH PROCESSING, the
convention isthat of the input B-, E- and photo-files, except that the first character is
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C and the extension is the last three characters of the four-character site name from
the Base station B-file name.

For C*.SMSfiles or C* @-files created by Overview Menu, Option D) POST
MISSION/PHOTOGRAMMETRY, the convention isthat of theinput B-, E- and
photo-files, except that the first character is C and the .day extension is replaced by
.SMS or the session is replaced by @.
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A-File

During the data processing, if the “state” in any component in ALT-K menu is set to
3, a A-file will be created. This A-file contains the estimated accelerations. It has the
following format

The Acc_East, Acc_North, and Acc_Up are the accelerations in east, north, and up
direction. This shows a car is making a U-turn from east direction to west direction.
The Acc_Up is 0.0 is because the “state” in Up component is set to 2.

Ti me Ax Rns_ax Ay Rns_ay Az Rns_az
257506.00 -0.075 8.110 0. 202 8.110 0. 000 0. 000
For example,

Sec of week Acc_East Acc_North Acc_Up
257501. 00 0. 093 8. 110 0.013 8. 110 0. 000 0. 000
257502. 00 0. 055 8.110 0.032 8.110 0. 000 0. 000
257503. 00 0. 258 8. 110 0. 108 8. 110 0. 000 0. 000
257504. 00 0. 150 8.110 0.170 8.110 0. 000 0. 000
257505. 00 0.136 8. 110 0. 257 8. 110 0. 000 0. 000
257506.00 -0.075 8.110 0. 202 8.110 0. 000 0. 000
257507.00 -0.062 8.110 0. 245 8. 110 0. 000 0. 000
257508.00 -0.174 8.110 0.231 8.110 0. 000 0. 000
257509.00 -0.244 8.110 0.276 8. 110 0. 000 0. 000
257510.00 -0.435 8.110 0.383 8.110 0. 000 0. 000
257511.00 -0.596 8.110 0.292 8. 110 0. 000 0. 000
257512.00 -0.532 8.110 -0.370 8.110 0. 000 0. 000
257513.00 -0.473 8.110 -0.272 8. 110 0. 000 0. 000
257514.00 -0.534 8.110 -0.234 8.110 0. 000 0. 000
257515.00 -0.301 8.110 -0.579 8. 110 0. 000 0. 000
257516. 00 0. 096 8.110 -0.337 8.110 0. 000 0. 000
257517. 00 0.162 8.110 -0.301 8. 110 0. 000 0. 000
257518. 00 0.135 8.110 -0.130 8.110 0. 000 0. 000
257519. 00 0.113 8.110 -0.021 8. 110 0. 000 0. 000
257520. 00 0.073 8.110 -0.013 8.110 0. 000 0. 000

Figure 13.1: A-File
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B-File

isaraw binary measurement file, downloaded from areceiver, containing collected
pseudo-range, optional carrier-phase, and doppler measurement data. It contains
computed positionsfor every epoch, plus health flags indicating the confidence of the
measurements. Y ou can view thisfile and its structure format with the Prism/TOOL S/
EDIT FILETOOL function.

C-File

isan ASCII file containing a chronological listing of time, site, number of satellites,
PDOP, and position for every epoch. It is output from areceiver that isin Ranger
mode 2, or from PNAV processing.

When output from PNAV, thisfile lists the Rover’s position in WGS-84 coordinates.
Each linein the ASCII C-fileisarecord for asingle epoch. The C-file can be read
directly by Ashtech post-mission analysis software products. A typical record line
item is 103 characters long; the following example isfor asingle-record line, i.e,, a

continuous line beginning with SITE and ending with V_UP:

Ashtech, Inc. GPPS-2 Program PPDI FF- PNAV Version: 2.2.34M
Fri Oct 04 14:22:59 1996 Differentially Corrected: Y
BASE: _ASH 37 22 21.05436 N 121 59 50.36578 W -14.813 1.790 0.174 0.000

ROVR 1.890 0.174 0.000

SI TE MM DD/ YY HH MM SS SVs PDOP LATI TUDE LONG TUDE H
RVE FLAG V_EAST V_NORTH V_upP

0005 05/11/94 17:40:40.000000 8 1.3 N 37.37243600 W121.99740949 -15.533

9 9.303 2 0.000  0.000  0.000

0005 05/11/94 17:40:50.000000 8 1.2 N 37.37244426 W121.99740984 -15.412

7 5.710 1 0.000  0.000  0.000

0005 05/11/94 17:41:00.000000 8 1.2 N 37.37244218 W121.99741080 -16.245

Figure 13.2: C-File Header

where:

Table 13.3: C-File Header

Item Description

SITE isthe Rover site name.

MM/DD/YY and are the date and current GPS time of the current epoch.
HH:MM:SS

SVs is the number of satellites being used in processing the current epoch.
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Table 13.3: C-File Header (continued)

3

Item Description =1

Q

p=l

PDOP isthe position dilution of precision. g
oy

LATITUDE and are the geodetic coordinates of the Rover in decimal degrees. The prefix N is §
LONGITUDE north latitude, Sis south latitude, E is east longitude, and W is west longitude. 5
HI This height plus the antenna height (in the <Alt-O> Other Setup Menu, in the i

PNAV.PNT file, or inthe LOGTIMESfile) isthe ellipsoidal height of the Rover
antenna phase ceter in meters.

RMS= Equation Here
+ o isthe RMSerrorin the east position (m).

- oy isthe RMSerror in the north position (m).

- oy isthe RMSerror in the up position (m).

« 0ogx istheRMSerror in the earth-centered earth-fixed (ECEF) X-
position (m).

« ogy istheRMSerror in the ECEF Y-position (m).

« 04z istheRMSerror inthe ECEF Z-position (m).

FLAG 2 -Kalman filter reset. 1 -ambiguities-free solution. 0 -ambiguities-fixed solu-
tion. -1 missing measurement data based on Kalman filter predicted solution.

V_EAST is the eastward velocity of the Rover (m/s).

V_NORTH is the northward velocity of the Rover (m/s).

V_UP isthe upward velocity of the Rover (m/s).

C*@-FILE

contains the Rover's WGS-84 positions, interpolated to the precise time tag of the
input photogrammetry file. The format of the C* @-file is exactly that of the C-file
generated during the same processing session.

Common.NAYV File

isabinary file generated by the COMNAYV program. COMNAYV reads in each E-file
(ephemeris file) that has been recorded for a given session and generates acommon
ephemerisfile that will be used by other processing modules to compute accurate
satellite positions for agiven time.
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E-File

isabinary file, downloaded from areceiver, containing the GPS satellite ephemeris
data. It gives orbit parameters and satellite clock corrections and is used to compute
the satellite’s position. Y ou can view thisfile with the Prism/TOOLS/EDIT
FILETOOL function.

J-File

PNAV generates an ASCII J-file with the format specified by the setting of the ENU
Coordinate parameter in the <Alt-R> RunTime Setup Menu: East, North, Up (ENU)
or dX, dY, dZ WGS-84 Earth-centered Earth-fixed (ECEF). Both formats are relative
coordinate systems with respect to the _RBS site (which may be the Base Site). This
section describes these formats and discusses in detail the significance to output file
analysis of the parameters RESID and Chi?.

Each line in the JHileis arecord for asingle epoch. A typical record lineitem is 160
characterslong; each of the following examplesisfor asingle-record line, i.e., a
continuous line beginning with Time and ending with m/s. The column headings are
for reference only and do not appear in the listing.

East, North, Up (ENU) Format

(PNAYV default: Y ENU Coordinate parameter). The ENU epoch format is:

Ti nme PDOP E sE N sN U sU
305221.00 1.72 931.753 0.005 5186.942 0.006 535.991 0.013

u su \Y sV w sw RESID Chi2 SVs MS
-24.126 2.686 -58.503 2.686 0.521 2.687 0.008 3.693 6 1

where:

Table 13.4: J-File Fields, ENU Format

Item Description
Time is GPS seconds-of -week for the current epoch.
PDOP isthe position dilution of precision.
E isthe east distance from the Base or _RBS (m).
OF isthe RMS error in the east position (m).
N isthe north distance from the Base or _RBS (m).
oN isthe RMS error in the north position (m).
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Table 13.4: J-File Fields, ENU Format

Item Description
U is the up distance from the Base or _RBS (m).
oy isthe RMS error in the up position (m).
u isthe east velocity of the Rover (m/s).
oy isthe RMS error in the east velocity (m/s).
Y is the north velocity of the Rover (m/s).
oy isthe RM S error in the north velocity (m/s).
w isthe up velocity of the Rover (m/s).
Ow isthe RMS error in the up velocity (m/s).
RESID isthe averaged post-fit carrier-phase residual of the measurements (m).
Chi2 is a"goodness-of-fit" indicator of the solution.
SVs is the number of satellites used in data processing.
M/S isthe siteflag: 1 for moving or O for stationary.

Earth-centered Earth-fixed (ECEF) Format

To generate a JHilein the ECEF dX,dY,dZ format, set the ENU Coordinate flag to N
in the <Alt-R> RunTime Setup Menu. The ECEF epoch format is:

Ti me PDOP dx sdX dy Sdy dz sdZ
305221.00 1.72 145.562 0.010 321.449 0.005 334.219 0.014

VX sVx \A4 sWy vz sVz RESID Chi2 Svs MS
-12.227 1.342 -45.338 2.343 2.122 2.757 0.007
3.547 6 1

where:

Table 13.5: JFile Fields, ECEF Format

Item Description
Time isin GPS seconds-of-week for the current epoch.
PDOP isthe position dilution of precision.
dy isthe ECEF X distance from the Base or _RBS (m).
Ogx isthe RMS error in the ECEF X-position (m).
dy isthe ECEF Y distance from the Base or _RBS (m).
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Table 13.5: JFile Fields, ECEF Format

Item Description

Ogy isthe RMS error in the ECEF Y -position (m).

dz isthe ECEF Z distance from the Base or _RBS (m).

O4z isthe RMS error in the ECEF Z-position (m).

Vx isthe ECEF X velocity of the Rover (m/s).

Oyx isthe RMS error in the ECEF X velocity (m/s).

Vy isthe ECEF Y velocity of the Rover (m/s).

Ovy isthe RMS error in the ECEF Y velocity (m/s).

Vz isthe ECEF Z velocity of the Rover (m/s).

Oy, isthe RMS error in the ECEF Z velocity (m/s).
RESID isthe averaged post-fit carrier-phase residua of the measurements (m).

Chi2 is a"goodness-of-fit" indicator of the solution.

SVs is the number of satellites used in data processing.

M/S isthe siteflag: 1 for moving or O for stationary.

Chi? and Averaged Carrier Phase Residual (RESID)

After processing each epoch of measurement data, PNAV computes a post-fit
measurement residual vector dy:

or

Oy = measurement vector - computed measurement vector

Oy = measurement vector - model ed measurement vector

Chi?is a goodness-of-fit solution quality indicator.

Given the a priori knowledge of the measurement vector (also called
Kaman measurement noise covariance R) which is formed based on the

parameters from the <Alt-K> Kalman Setup Menu, the Chi? is defined as:
dy"R oy
n-3

where n isthe number of measurements (double-difference observables)
used. This normalized Chi? should have amean of 1.0 for good position fit.
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& For data processing with code- and carrier-phase data, only carrier-phase data istaken into account
for computing Chi2; i.e, Oy isthe post-fit carrier-phaseresidual, and n isthe total number

of double-difference carrier-phase observables.

In PNAV this Chi2 is used for an approximate judgment of goodness-of-fit.
e Chi?<1.0: the model fits datawell; the position solution is trustable.
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e 1.0< Chi2<5.0: the model does not fit datawell; the position solution is
guestionable.

*  Chi?>50: thereisa huge discrepancy between the data and the model which might
to due to unfixed cycle-slips or data outliers; the position solution is unacceptable.

Averaged Post-Fit Carrier-Phase Residual (RESID)

The RESID is computed as follows:

wavelength % z(carrier_phase_residual)2
RESID =

np- 3

9704

Figure 13.3: RESID computed

where:

carrier phaseresidual is the carrier-phase part of the post-fit measurement
residual, and

Ny is the total number of carrier-phase measurements.

For Ashtech receivers, the carrier-phase measurement noise (thermal noise)
is less than 0.01 cycles. Under normal multi-path conditions, the absolute
carrier-phase noise is about 0.05 cycles. This corresponds to 0.01 meters (1-
sigma) of averaged phase residual. Multiply this number by a factor of two

to get a 2-sigma value; the resulting averaged phase residual should not
exceed 0.02 meters. In addition, the unmodeled residual ionospheric delay
should be added to the averaged phase residual. In summary, an empirical
formula to compute the threshold of averaged carrier phase residual is:

RESI Dt hreshol d = (SMBL * baseline | ength) + MAAPR
where:

SMBL is theScale M easurements by Baseline Length parameter (ppm)
from the Alt-R> RunTime Setup Menu/<F4Quality
Assurance submenu

MAAPRis Maximum Allowed Average Phase Residual from <Alt-R>/F4
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& Theterm SMBL* baselinelength abovewill be multiplied by afactor of 0.1, if theresidual ionosphere
ismodeled because, in the <Alt-R> RunTime Setup Menu, the M odel | onospheric Delay par ameter is
set to Yes (for all baselines) or to Automatic (when the Baseline length is greater than 15 kilometers).

Goodness-of-fit Criteria

After establishing these two thresholds, a good data quality check isthen Chi2< 1.0
and RESID < RES Dthr%hold-

Any epoch’s solution is considered to be good if the above criteria are met.

Besides checking the absolute values of CHI2 and RESID, check the time history of
these parameters by examining the plot file. When the CHI2 or RESID ramps up
when fixing the integer ambiguities and reaches the threshol ds, it usually indicates the
integer ambiguities are not fixed correctly. A sudden increasein the CHI2 or RESID
indicates that there are small cycle slips.

J* @-File

contains the Rover's ENU positions, interpolated to the precise time tag of the input
photogrammetry file. The format of the J* @-file is exactly that of the J-file generated
during the same processing session except that the Time (current epoch) field isin
GPS seconds-of -week to the nearest microsecond (Photo-file time tag). The following
exampleis of the East, North, Up (ENU) format:

Ti ne PDOP E sE N sN U sU
305221. 623094 1.6 931.753 0.005 5186.942 0.006 535.991 0.013
u su v sV w sw RESID Chi2 SVs nis

-24.126 2.686 -58.503 2.686 0.521 2.687 0.008 3.693 6 1
L-File

isan ASCII Message Log file containing a time-history of what occurred while the
receiver was collecting the data or while PNAV was processing the data. (These
messages appeared in the Processing Results Message Log Window during
processing.) When examining an L-file, look for the following terms or phrases for an
indication of bad data periods and what happened during data collection or data

processing:
Average CH 2 ... > ...
Average Residual ... > ...
No Measurenent for ... seconds.

Detect small cycle-slip in L1/L2 channels.
No good reference SV has been found.

Total nunber of SVs is less than 4.

Det ected bad carrier phase neasurenent.
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Input and Output Files

Ashtech, Inc. Program PNAV Version: [version]
Fri May 21 15:25:12 1993

BASE : B1111A92.175

ROVER: B_ROVA92. 175

257251.00 Initializing the reference site position
257251.00 Initializing Kalman Filter.

257251.00 Fixing L1 cycle-slip -4053848. 00 for SV#12
257251.00 Fixing W. cycle-slip 3197762. 00 for SV#12
257251.00 Fixing L1 cycle-slip -2816728. 00 for SV#24
257251.00 Fixing W. cycle-slip 2151767.00 for SV#24
257251.00 Fixing L1 cycle-slip 468710. 00 for SV#16
257251.00 Fixing W. cycle-slip -3148497. 00 for SV#16
257251.00 Fixing L1 cycle-slip -1110249.00 for SV# 3
257251.00 Fixing W. cycle-slip 1077829.00 for Sv# 3
257251.00 Fixing L1 cycle-slip 402987. 00 for Sv#25
257251.00 Fixing W. cycle-slip -847230.00 for SV#25

Updat ed week nunber of 650 at 257252.00
257270. 00 Search W. FA RESD 2.71 RATIO = 1.52 CUT: 2. 00
257275. 00 Search W. FARESD 3.20 RATI O=2.02 CUT: 2. 00 Fi xed.
257275. 00 Sear ch L1 FARESD 5. 23 RATI O=48. 19 CUT: 5. 00 Fi xed.
257275.00 Changes in fixed L1 anbiguities:
-4053823. 00000 for SV12 in channel 00
-2817170. 00000 for SV24 in channel 01
468215. 00000 for SV16 in channel 02
-1109976. 00000 for SVO3 in channel 04
403092. 00000 for SV25 in channel 05
257275.00 Changes in fixed W. anbi guities:
-856080. 00000 for SV12 in channel 00
-665059. 00000 for SV24 in channel 01
-2679897. 00000 for SV16 in channel 02
-32360. 00000 for SVO3 in channel 04
-444220. 00000 for SV25 in channel 05
257528. 00 Fixing W. cycle-slip -50333.00 for Sv#25
257528. 00 Search W. FA RESD 0.19 RATI O = 551.50 CUT: 2. 00
Fi xed.
257528. 00 Changes in fixed W. anbi guities:
-50333. 00000 for SV25 in channel 05
257540.00 Fixing L1 cycle-slip -36354.00 for SV#25
257540. 00 Fixing W. cycle-slip -36354.00 for SV#25
257552.00 Fixing L1 cycle-slip 130978. 00 for SV#25
257552. 00 Fixing W. cycle-slip 130978. 00 for SV#25
257570.00 Fixing W. cycle-slip 18607.00 for SV#25
257570. 00 Sear ch W. FA RESD 0. 80 RATI O=118. 49 CUT: 2. 00 Fi xed.
257570. 00 Search L1 FA RESD 0. 06 RATI O = 16594.47 CUT: 5. 00
Fi xed.
257570. 00 Changes in fixed L1 anbiguities:
94624. 00000 for SV25 in channel 05
257570. 00 Changes in fixed W. anbi guities:
113231. 00000 for SV25 in channel 05
257575.00 Fixing W. cycle-slip -682.00 for Sv#25
257575. 00 Sear ch WL FARESD 0. 02 RATI O=6680. 09 CUT: 2. 00 Fi xed.
257575. 00 Changes in fixed W. anbiguities:
-682. 00000 for SV25 in channel 05
257587.00 Fixing W. cycle-slip -3005.00 for Sv#25
257587. 00 Search W. FA RESD 0.10 RATIO = 1088.50 CUT: 2. 00
Fi xed.
257587. 00 Changes in fixed W. anbi guities:
-3005. 00000 for SV25 in channel 05

257617.00 Fixing W. cycle-slip -8234.00 for SV#25
257618. 00 Fixing L1 cycle-slip 522782. 00 for SV#25
257618. 00 Fixing W. cycle-slip 522782.00 for SV#25

257618. 00 Search W. FARESD 1. 77 RATI O 31.09 CUT: 2.00 Fi xed.
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257618. 00 Search L1 FA RESD 0. 19 RATI O=337. 79 CUT 5. 00 Fi xed.
257618. 00 Changes in fixed L1 anbiguities:
25066. 00000 for SV25 in channel 05
257618. 00 Changes in fixed W. anbi guities:
16832. 00000 for SV25 in channel 05
257629.00 Fixing W. cycle-slip 1611. 00 for Sv#25
257629. 00 Search W. FA RESD 0. 00 RATI O = 28816. 60 CUT: 2.00
Fi xed.
257629. 00 Changes in fixed W. anbiguities:
1611. 00000 for SV25 in channel 05
257884.00 M ssing epoch in the BASE receiver
257884.00 No good reference SV has been found.
257885. 00 M ssing epoch in the BASE receiver
257886. 00 M ssing epoch in the BASE receiver

Reached the end of Bfile #1

END OF | NPUT
L ogtimes File

isthe binary Logtimes File created when you select SURVEY TYPE: KINEMATIC
or PSEUDO in PROCESS. It alowsyou (viathe PROCESS/EDIT LOGTIME [EDIT
LOG] screen) to edit information regarding common time intervals between sites, to
edit antenna height (kinematic only), and to decide whether to reset the ambiguities
for the static site (kinematic only).

O-File

isthe binary Vector Output file generated by the LINECOMP program as a result of
processing static or pseudo-kinematic survey data or by PNAV from kinematic

survey data (i.e. in the Survey Mode). An O-file contains, in abbreviated binary form,

vector information and solution statistics, for each pair of known and unknown

stations selected for processing from PROJFILE.STA, PROJFILE.PSD, or
PROJFILE.KIN. It can be read by adjustment packages such as FILLNET, Geolab®
or SNAP. It can be inspected via the VECTOR OUTPUT function in the PROCESS/
RESULTS screen.

- Inthe PNAV O-file, the FLOAT SOLUTION data listed is alwaysidentical to the FIXED
SOLUTION data. The PNAYV solution isa fixed solution if the Lowest RATIO isgreater than 95 and

the Sigmasin the ambiguities are all zeroes; otherwisethe PNAV solution isa float solution.

The O-file contains multiple solutions for multiple baseline vectors.

The solution information for each calculated vector is preceded by a line of
asterisks in the PROCESS/RESULTS/VECTOR OUTPUT display.
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A PNAV kinematic O-file listing excerpt is shown below; in this case, the L owest

Ratio of 0.0 indicates a float solution: 3
PNAV: 2. 1. 00P KI NEMATIC - L1-L2 Processed: 2
03/ 02/ 94 12: 17 =
PRQJECT: PNAV Survey/ PNAV Sear ch Year: 1992 Day: 231 g
Session: A Q2
Start: 22:35 Span: 5 min Start: 22:35 Span:5 min Interval: T
10.00 s =
___________________________________________________________ }
KNOWN St at i on: _T&3 STATION _TG&3
LAT: N 37 22 23.55522 LONG W121 59 51. 23491 ELLIP. HT: 2.094
Ant enna Hei ght : | Met. Information: | Operator: PHG

Sl ant: 0.000 m| Tenp: 20.0(C) | Receiver #: 113
Radi us: 0.000 m| Humidity: 50.0(% | Antenna #: _
Vert Offset: 0.000 m| Pressure: 1010.0(nb)
Antenna O f set: | | Conment :
6L_TESTING___
Nor t h: 0.000 m |
East : 0.000 m| | Receiver Log I D 00
UNKNOWN St ati on: SSSP STATI ON SSSP
Ant enna Hei ght: | Met. Information: | Operator: PHG
Sl ant: 1.632 m| Tenp: 20.0(C) | Receiver #: 108
Radi us: 0.132 m| Humidity: 50.0(% | Antenna # 109
Vert Offset: 0.000 m| Pressure: 1010.0(nb)
Ant enna Of f set: | | Conment :
6L_TESTING___
Nor t h: 0.000 m | |
East : 0.000 m| | Receiver Log ID: 01
FLOAT SCOLUTI ON | FI XED SOLUTI ON
I
RMS:  0.0070 m | RVS: 0.0070 m Lowest
RATI O 0.0
Conv: 0.0000 m 29 of 29 Meas Used| Conv: 0.0000 m 29 of
29 Meas Used
|
LATI TUDE: N 37 25 23.71124 | LATI TUDE: N 37 25
23.71124
LONG TUDE: W 122 04 48. 40531 | LONG TUDE: W 122 04
48. 40531
ELLIP. HT: -22.268 | ELLIP. HT: -22.268
|
delta X -4396. 007 +/-0.707 | delta X -
4396. 007 +/-0.707
delta Y: 6753.246 +/-0.372 | deltay: 6753. 246
+/-0.372
delta Z: 4397.576 +/-0.262 | delta Z: 4397.576
+/-0.262
BASELI NE LENGTH: 9179. 863 | BASELI NE LENGTH:
9179. 863
I
Reference SV: 3 | Reference SV: 3

SV Anb. Sigma Fit(m # Meas | SV Anb. Si gnma
Fit(m # Meas

20 6.642 3.310 0.000 28 | 20 6.642 3.310 0.000 28
26 8.701 1.766 0.000 28 | 26 8.701 1.766 0.000 28
16 0.790 2.652 0.000 28 | 16 0.790 2.652 0.000 28
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17 -7.491 2.092 0.000 28 | 17 -7.491 2.092
0. 000 28
23 -7.295 3.512  0.000 28 | 23 -7.295 3.512
0. 000 28

Photo-File

isan ASCII descriptor file containing photogrammetric data, typically downloaded
from the receiver with the name PHOTO.DAT. It contains preci se time tags generated
by TTL pulses sent to the "CameraIn" port on the receiver. It is useful for logging
events; alater analysis can correlate the logged time with a position.

Example:
???7? 2 23:25:00. 6820077
2272 2 23:27: 00. 6543654
227? 2 23:28: 09. 6546546
???7? 2 23:29:00. 5435437
227? 2 23:30: 01. 4534534
227? 2 23:31:00. 5767567
???7? 2 23:32:00.5647657
227? 2 23:32:59. 0690044
Theformat is:
sited hh:mm:ss
where:
site is the site name.
d isthe GPS day of the week (measured from GPS midnight Sunday
0:00:00 am).
hh is GPS hours from midnight.
mm is GPS minutes.
ss is GPS seconds.
Plot File

isagraphical plot file containing PNAV data processing results or a comparison of
two Jiles or C-files. It can be viewed by the PROCESS/RESULTS/RESIDUAL
PLOTS function.

PNAV.CNF File

isabinary configuration file which contains the menu attribute information and your
selections from the <Alt-F> File Setup Menu.
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PNAVCOMP.DIF File

contains an ASCII tabular comparison of two J-files or C-files. Each linein thefileis
arecord for asingle epoch. The datais organized into 23 columns. A typical record
lineitem is 160 characters long; the following examples are for single-record lines.
The column headings are for reference only and do not appear in the listing.

A comparison of Jilesis shown below:

Col um1 2 3 4 5 6 7
257252.00 0.254 1.995 26.153 -0.000 0.578 0.578
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Col utms8 9 10 11 12 13 14
1.072 1.732 23.283 -0.003 0.577 0.578 3.982
Col utm15 16 17 18 19 20 21
4.678 54.725 0.010 0.578 0.579 0.002 0.001
Col utm22 23
0.013 0.005
where:
Table 13.6: PNAVCOMP.DIF Format
Column Meaning

1 GPS seconds-of-week for the current epoch

2 East position difference (meters)

3 East position RMS from file 1 (meters); zero for C-files

4 East position RMS from file 2 (meters); zero for C-files

5 East velocity difference (meters/ses)

6 East velocity RM S from file 1 (meters/sec); zero for C-files

7 East velocity RM S from file 2 (meters/sec); zero for C-files

8 North position difference (meters)

9 North position RMS from file 1 (meters); zero for C-files

10 North position RMS from file 2 (meters); zero for C-files

11 North velocity difference (meters/sec)

12 North velocity RMS from file 1 (meters/sec); zero for C-files

13 North velocity RMS from file 2 (meters/sec); zero for C-files

14 Up position difference (meters)

15 Up position RMS from file 1 (meters); zero for C-files

16 Up position RMS from file 2 (meters); zero for C-files
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Table 13.6: PNAVCOMP.DIF Format (continued)

Column Meaning

17

Up velocity difference (meters/sec)

18 Up velocity RMS from file 1 (meters/sec); zero for C-files

19 Up velocity RMS from file 2 (meters/sec); zero for C-files

20 averaged post-fit carrier-phase residual of the measurements from file 1 (meters)
21 averaged post-fit carrier-phase residual of the measurements from file 2 (meters)
22 chi? "goodness-of-fit" indicator of the measurements from file 1

23

Chi2 "goodness-of-fit" indicator of the measurements from file 2

In acomparison of C-files, all position RMS, velocity RM S, phase residual, and Chi?
columns are always zero.

Y ou may inspect PNAVCOMP.DIF viathe Prism/TOOLS/RESULTS function.

PNAVCOMP.PLT File

isabinary plot file (default name PNAV COMP.PLT) generated from Overview
Menu Option C) POST MISSION/COMPARE NAV SOLUTIONS. When comparing
comparing J-files, PNAVCOMP.PLT contains the following plot screens:

East Difference (meters).

North Difference (meters).

Up Difference (meters).

East Velocity Difference (meters/second).
North Velocity Difference (meters/second).
Up Velocity Difference (meters/second).
Phase Residuals (comparitive-meters).
Post-fit Chis (Chi values-dimensionless).

For comparison of C-files, PNAVCOMP.PLT omits Phase Residuals and Post-fit

Chis.

You may inspect this file via the RESIDUAL PLOTS function in the PROCESS/
RESULTS screen.
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PNAVPMT.DFT File

isthe binary Default Parameters file (a PNAV support file) containing the default
Kaman filter parameter settings for STATIC, WALKING, AUTOMOBILE, SHIP,
or AIRCRAFT Rover Motion Dynamics.
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PNAVPMT.FAC File

isthe binary read-only Backup Factory Default Parametersfile (a PNAYV support file)
fromwhich PNAV can restore the factory default settings. The first time you access
the MODIFY DEFAULT PARAMETERS Setup Menu Screen (via Overview Menu
Option D) PNAV UTILITY copies the current contents of PNAVPMT.DFT to
PNAVPMT.FAC.

PNAV.PMT File

isan ASCII file containing the Kalman filter parameters and runtime parameters used
to control data processing and modified viathe <Alt-?> Setup Menus. PNAYV extracts
the factory default settings from the PNAVPMT.DFT file. The factory default Run-
Time Parameters, Other Run-Time Parameters, and Quality Assurance Parametersare
basically identical for all ROVER MOTION DY NAMICS selections (via Overview
Otions BATCH PROCESSING, DATA PROCESSING, or PNAV UTILITY). The
Kaman Filter System Parameters factory defaults vary with the selected ROVER
MOTION DY NAMICS. The Kalman Filter Measurement (Noise) Parameters factory
defaults used by PNAV depend on the setting of the USE SMTHCOR parameter (via
Overview Menu BATCH PROCESSING or Overview Menu DATA PROCESSING).
The following sample PNAV.PMT file lists the defaults:

The explanatory bracketed phrases do not appear in the actual file.

Paramet ers -----------mo oo
static site, N = noving site)

ENU frane, N = XYZ frane)

process doppl er neasurenents)
process carrier phase neasurenents)
process C A pseudo-ranges)

form LC observabl es)

nodel pseudo-range multi-path)

apply troposphere correction)

nodel residual ionosphere)

form wi de-1ane integer anbiguities)
internally snooth the pseudo-ranges)
try to fix anmbiguities to integers)

=
3

L
K<< << << << <<

L 1 L | O T [ (O TR 1 g

<Z<X<><XxZ2Z2Z2<2Z2<Z23
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formtripple difference observabl es)

reset anbiguities before static site)

use smooth correction fromB-files)

use unhealth satellites)

| code pseudo-range sanpling period (sec)
| Mask angle

| PDOP nask
|

SVS to onmt from processing
SVS to onit as a reference
Cther Run-Tinme Parameters ----------------ommmmm oo
3 | integer anbiguity searching al gorithm
20 | PDOP mask to fix integer anbiguities
3 | integer anbiguities search range
100000 | maxi mum conbi nation to search
mnimumRVS to start fix L1 anbiguities
| mininumRMS to start fix L2/W. anbi gui
| L1 anbiguities fix ratio
L2/ W anbiguities fix ratio
| contras cut for anbiguity search nethod 2
absol ute cut for anbiguity search nethod2
| (Y =1leaky filter to smooth pseudo-ranges
| leaky filter snpothing constant
0 | Kalman filter snoothing paraneters: PO
. 0000 | Kalman filter smpothing paraneters: Q
0 | Kalman filter snoothing paraneters: R
| mexi mum nunber of iterations per epoch

Quality Assurance Parameters -------------------mm oo

o©

©

PPofPozo00NO L
ococoo

-
o

1.50 | scal e measurenents by baseline | ength(ppm
0. 025 | maxi mum al | oned average phase residual (n)
5.00 | maxi mum al | owed Chi 2 val ue

| (Y = wei ght pseudo-ranges by el evation)

| pseudo-range wei ghting function type

| (Y = weight carrier phases by el evation)

| carrier phase weighting function type

| mexi num prediction period (sec)

| generate independent solution for each run
| RAIM via autononpus position conputation

| RAI M check doubl e difference psuedo range

| RAI M check all observabl es

[ When not use snpoth correction]

Kal man Filter Measurement Paraneters ------------------------------------
[L1 Pcode][L2 Pcode] [ CA code]

w
<<<xZoozoz
o

3.00 3.00 30. 00 | measurenent noi se in pseudo-range (neter)
[L1 Phase][L2 Phase]

0. 05 0. 05 0.0 | measurenent noise in carrier phase (cycle)
[L1 Doppl er][L2 Doppl er]

0.10 0.10 0. 00 | measurenent noise in doppler (cyclelsec)

[ When use snpoth correction]
Kal man Filter Measurement Paranmeters ------------------------------------
[L1 Pcode][L2 Pcode] [ CA code]

2.00 2.00 5. 00 | measurenment noi se in pseudo-range (neter)
[L1 Phase][L2 Phase]

0. 05 0. 05 0.0 | measurenent noise in carrier phase (cycle)
[L1 Doppl er][L2 Doppl er]
0.10 0.10 0. 00 | measurenent noise in doppler (cyclelsec)

[ For STATI C ROVER MOTI ON DYNAM CS]

Kal man Filter System Parameters ----------ommmmmmmmm oo
ns tau To q no il e Q| paraneter name

X XXX, X XXX. X X.XXE+XX XXX.X XXX.X XXX.X XxX.x | paraneter field
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1 0.0 0.0 1.00e-03 999.0 100.0 10.0 0.0 | X conponent paraneters

1 0.0 0.0 1.00e-03 999.0 100.0 10.0 0.0 | Y conponent paraneters S

1 0.0 0.0 1.00e-03 999.0 100.0 10.0 0.0 | Z conponent paraneters 2

2 60.0 300.0 2.50e+00 5.0 1.0 0.0 0.0 | Milti-path paraneters @

1 100.0 1. 50e-01 1.5 | lonosphere paraneter 2

1 0.0 1.00e-05 999.0 | L1 Ambiguity paraneter o

1 0.0 1.00e-05 999.0 | L2 Anbiguity paraneter k=
=y

[ For WALKI NG ROVER MOTI ON DYNAM CS] I

Kal man Filter System Parameters ----------ommmmmmmm oo 1)

ns tau To q nD il ne Q| paraneter name

X XXX, X XXX. X X.XXE+XX XXX.X XXX.X XXX.X XxX.x | paraneter field

2 0.0 0.0 1.00e+00 999.0 100.0 10.0 0.0 | X conponent paraneters

2 0.0 0.0 1.00e+00 999.0 100.0 10.0 0.0 | Y conponent paraneters

2 0.0 0.0 1.00e+00 999.0 100.0 10.0 0.0 | Z conponent paraneters

2 60.0 300.0 2.50e+00 5.0 1.0 0.0 0.0 | Milti-path paraneters

1 100.0 1.50e-01 1.5 | lonosphere paraneter

1 0.0 1.00e-05 999.0 | L1 Ambi guity paraneter

1 0.0 1.00e-05 999.0 | L2 Anbiguity paraneter

[ For AUTOMOBI LE ROVER MOTI ON DYNAM CS]
Kal man Filter SystemParameters ---------------ommmmmmm o

ns tau To q no ml n2 Q| paraneter nane

X XXX, X XXX. X X.XXE+XX XXX.X XXX.X XXX.X XXX.X | paranmeter field

2 0.0 0.0 1.00e+00 999.0 100.0 10.0 0.0 | X conponent paraneters
2 0.0 0.0 1.00e+00 999.0 100.0 10.0 0.0 | Y conponent paraneters
2 0.0 0.0 1.00e+00 999.0 100.0 10.0 0.0 | Z conponent paraneters
2 60.0 300.0 2.50e+00 5.0 1.0 0.0 0.0 | Milti-path paraneters
1 100.0 1. 50e-01 1.5 | lonosphere paraneter
1 0.0 1.00e-05 999.0 | L1 Ambiguity paraneter
1 0.0 1.00e-05 999.0 | L2 Anbiguity paraneter

[ For SHI P ROVER MOTI ON DYNAM CS]
Kal man Filter SystemParameters -----------------oommmmmmm oo s

ns tau To q no ml n2 Q| paraneter nane

X XXX, X XXX. X X.XXE+XX XXX.X XXX.X XXX.X XxX.x | paraneter field

2 0.0 0.0 3.00e+00 999.0 100.0 10.0 0.0 | X conponent paraneters
2 0.0 0.0 3.00e+00 999.0 100.0 10.0 0.0 | Y conponent paraneters
1 0.0 0.0 1.00e+00 999.0 100.0 10.0 0.0 | Z conponent paraneters
2 60.0 300.0 2.50e+00 5.0 1.0 0.0 0.0 | Multi-path paraneters
1 100.0 1. 50e-01 1.5 | lonosphere paraneter
1 0.0 1.00e-05 999.0 | L1 Anmbi guity paraneter
1 0.0 1.00e-05 999.0 | L2 Ambiguity paraneter
[ For Al RCRAFT ROVER MOTI ON DYNAM CS]

Kal man Filter System Parameters ----------ommmmmmmmm oo
ns tau To q nD il n Q| paraneter name

XXX. X XXX, X X. XX@+XX  XXX. X XXX.X XXX.X XXX.
0.0 0.0 5.00e+00 999.0 100.0 10.0 0.0
0.0 0.0 5.00e+00 999.0 100.0 10.0 0.0

0.0
0.0

x | paraneter field
| X conponent paraneters
| Y component paraneters
0.0 0.0 5.00e+00 999.0 100.0 10.0 | Z conponent paraneters
|
|
|
|

60.0 300.0 2.50e+00 5.0 1.0 0.0 Milti-path paraneters

PR EPNNNDNX

100.0 1. 50e-01 1.5 | onosphere paraneter
0.0 1.00e-05 999.0 L1 Anbiguity paraneter
0.0 1.00e-05 999.0 L2 Anbi guity paraneter
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PNAV.PNT File

isan ASCII file containing information about the relationship between the Rover's
positioning point and the Rover’s antenna phase center. It is used for Navigation
Mode only. For example:

Ant enna Position relative to the Reference Point ------------

XX. XXX | (units in neters, Assum ng Vertical Munting)
2.125 | Slant
0.132 | Radius
0. 000 | Vertical between Slant pt. and reference pt.

If thisfile does not already exist in the current directory, PNAV creates afile with
zero default values. For a Rover antenna mounted directly on atripod or bipod, the
antenna height (slant and radius) should be entered in the Antenna Position relative to
the Reference Point. In this example, a slant height of 2.125 meters and a radius of
0.132 meters were entered. There is 0.000 meters of additional vertical offset.

PNAV.POS File

isthe Site Position File for the Navigation Mode and Relative Nav Mode. It isan
ASCII file containing the site list. At least one entry should have the correct Base
station site name and coordinates. By default, the Base station is the site from which
the Rover’s east, north, up (ENU) vectors are determined. Another entry with asite
name" RBS" can be used as a reference point with which all the Rover's ENU
positions will be computed. The antenna height of the Base station or _ RBS site will
be ignored when computing ENU position.

For example:
Site Information ----------mmmmm o
Name Slant Radius D_Vert LAT LON ELLIP. HT. RVS
CCCC XX. XXXX XX.XXXX XX.XXXX C XX XX XX.XXXXXX €C XXX XX XX.XXXXXX XXXXX.XXXX
XXX. XXXX

1111 1.5000 0.1318 0.0000 N 37 25 23.293160 W 122 4 48.308670 -
28. 9220 0. 0000
2222 0.0000 0.0000 0.0000 N 37 25 23.312700 W122 4 48.122500 -
28.9330 0. 0000
3333 0.0000 0.0000 0.0000 N 37 25 23.459500 W 122 4 48.146000 -

28. 9890 0. 0000
SSSS 0.0000 0.0000 0.0000 N 37 25 23.440300 W 122 4 48.331700 -
28. 9520 0. 0000

CHSX 0.0000 0.0000 0.0000 N 37 25 24.122700 W 122 4 47.408500 -
29. 0810 0. 0000

HYDL 0.0000 0.0000 0.0000 N 37 25 23.740870 W 122 4 43.845410 -
29. 8400 0. 0000

HYD3 0.0000 0.0000 0.0000 N 37 25 23.208900 W122 4 59.302600 -
30. 5790 0.

HYD4 1.6300 0.1318 0.0000 N 37 25 22.751360 W122 5 2.972400 -
30. 5740 0. 0000

_DH1 0.0000 0.0000 0.0000 N 37 25 24.537840 W122 5 10.826860 -
26.5110 0. 0000
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_TRN 0.0000 0.0000 0.0000 N 37 25 25.009610 W122 5
17. 896820 -30. 4270 0. 0000

entered and arecorrect in order to get accurate WGS-84 results for the Rover.
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% Ensurethat the site name, the antenna height, and the coor dinates for the Base station have been

PNAVSIM.SIM File

isan ASCII simulation file automatically generated by PNAV that describes the input
data files and the common epochs to process.

Example:
1.00 Timng scale factor
N BSSSPA92. 232 (Nav Data in Qutput, Y or N) BENDATA File
FBSORCA [Flixed or [Rlover Site (rrr = RCVR I D) (COW
Y B_TG3A92. 232 (Nav Data in Qutput, Y or N) BENDATA File
R011RCA [Flixed or [Rlover Site (rrr = RCVR I D) (COW)
COMVON. NAV COMVON. NAV Fi |l e
345000 Start epoch

End epoch
Process epochs whose base site matches this ID
Process epochs whose rovr site matches this ID

In all these parameters, only the fields with bold characters are important for PNAV
post-processing, other fields are reserved for future implementation.

BENDATA File

Second line and fourth line list the B-files used for post-processing as specfied in
Menu 3.1. PNAV DATA PROCESSING OPTIONS.

[F]lixed or [R]over Site

Third line and fifth line specify the B-file above current lineisa Fixed (Base) siteor a
Rover site.
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COMMON.NAYV File

Sixth line specifies the ephemeris data (COMMON.NAYV) file used for post-
processing.

Start epoch and End epoch

Seventh line and eighth line list the starting epoch (second of week) or ending epoch
(second of week) of post-processing as specified in the

Process epochs whose base/rovr site matchesthis D

Last two lines list base and rover from the MATCH SITE ID dataentry fields
specified in the

PNAV.WAY

isan ASCI | file containing alist of waypoints (sites) relating to the expected
trajectory of the Rover at the time of data collection. If thisfile does not already exist
in the current directory, PNAV extracts these waypoints from the PNAV.POSfile if
you are processing in the Navigation Mode or from the PROJFILE.KIN fileif you are
processing in the Survey Mode. PNAYV uses PNAV.WAY to generate the graphics

display.
Example:
Way Point Navigation Site List ------------------oommo
1 1111
2 ROV

0 | [0] Auto scaled nap [1] Fixed area nmp
1 | [0] To Base [1] Nearest [2] Heading_for
| Map center site nane
The Way Point Navigation Site List area contains the site names of pointsthe Rover
will either occupy or be in the vicinity of during the time period given by acollected
data set and will be shown on the graphics display during processing.

The Navigation Mode area lists current settings viathe <Alt-W> WayPoint Setup
Menu of the commands, *"F2 MapM ode, *F3 NavM ode, and <F7> Map Ctr:

e Onthe first line, the Map Mode,
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where:
0 AUTO SWITCH mode (Auto scaled map)
1 FXED MAP mode (Fixed area map)
e Onthe second line, the Navigation Mode:
where:
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0 TO BASE mode. The way point navigation target is always the Base
station.

1 NEAREST mode. The way point navigation target is the site which is
closest in distance from the current position.

2 HEADING FOR mode. The way point navigation target is the site
which is within+45° of the current Rover position and course-over-
ground vector and is closest in distance to the current Rover position.

e Onthe third line, the Map Center site name when the FIXED MAP mode is
selected.

Once the target is selected, the graphics display will automatically draw a map around
the target. Also, the scale will automatically be determined.

PROJFILE

is a binary project file created in the PROCESS module containing site information
such as site name, position, and meteorological data. It is editable via the PROCESS/
EDIT PROJECT [EDIT SITE] screen. PROJFILE.STA, PROJFILE.PSD, and
PROJFILE.KIN is created when you select SURVEY TYPE: STATIC, PSEUDO,

and KINEMATIC, respectively. In PNAV, PROJFILE.KIN is the Site Position File
when you are processing in the Survey Mode.

R-File

The KINSRVY program and PNAV output R-files (rover trajectory files) which
contain epoch-by-epoch solutions between the roving receiver and the base receiver.
By default, PNAV does not create the R-file during processing because of the large
amount of output data that is generated; however, you can instruct PNAV to do so in
the <Alt-F> File Setup Menu. This R-file can be viewed by the PROCESS/
RESULTS/ROVER TRAJECTORY function. Each line in the R-file is a record for a
single epoch. A typical record line item is 284-characters long; the following example
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isfor asingle-record ling, i.e., a continuous line beginning with 00025 and ending

with 1.

where:

00025 g f:24_7 r:24_4 1992-10-27 18:20: 0.000 5s: 4t: 2.76 ...

fxyz: 1503. 041 -676.563 -3.907
Af: 89.95856 Ef: -0.20798 ODf: 1648. 297
nf: 0.929 ef: 1648. 288 uf: -5.771 ...

Rn: 51, 5 46.99456 Rw. 114, 22 23.71757 Rh: 1201.784 ...

r:24_4 1
Table 13.7: R-File Format
Item Function
00025 is the epoch counter number for each entry.
g is the position computed good/bad flag.
f: isthe Base station’s site name.
r: isthe Rover’s site name.
1992-10-27 isthe date the GPS data was collected.
18:20:00 is the GPS time (hours:minutes:seconds).
5 isthe number of satellites.
s4 isthe 1-sigma error value of the position (mm).
t:2.76 isthe "trace" of the satellite geometry.
fxyz: istherelative earth-centered earth-fixed (ECEF) xyz vector
between the Base and Rover (m).
Af: isthe azimuth angle of the Rover from the Base station (deg).
Ef: isthe elevation angle of the Rover from the Base station (deg).
Df: isthelinear distance between the Base and Rover (m).
nf: isthe northing distance of the Rover from the Base station (m).
ef: isthe easting distance of the Rover from the Base station (m).
uf: is the upping distance of the Rover from the Base station (m).
Rn: isthe "n"orth latitude of the Rover (deg, min, sec).
Rw: isthe "w"est longitude of the Rover (deg, min, sec).
Rh: isthe ellipsoidal height of the Rover (m).
r: isthe Rover's site name.
1 isaKINSRVY flag not applicable to PNAV.
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SUMMARY.OUT FILE

An ASCII summary of the results of processing. When SUMMARY .OUT results
from processing in the Survey Mode, it contains the main input control parameters,
vector solutions, and statistics; from processing in the Navigation Mode, it contains
input control parameters only. Prism copies SUMMARY .OUT to
RSUMMARY .OUT. This R-file can be viewed by the PROCESS/'RESULTY
ROVER TRAJECTORY function. A typical SUMMARY .OUT file from Survey
Mode processing is listed below:

Asht ech, Inc. Program PNAV Version: 2.1.00P
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Wed Mar 02 12:23:09 1994
BASE FI LE: B_TG3A92. 232
ROVER FI LE: BSSSPA92. 232

Processing direction : Forward

Processi ng node : SURVEY

Dat a sanpl e period (sec) :10.00

Dat a type being processed : PL1-code/ PL2-code/ PL2-phase/ CAL1-phase/
Static site iteration : No

Anmbi guity search algorithm: PNAV search

BASE ROVR LENGTH(m) Std(m) Resid(m Chi2 T(m) SVs DOP Comment

R X Y _T& SSSP 9179.969 0.015 0.006 0.019 4.8 6 2.2
R F N _TG 111P 9176.741 1.207 0.064 0.029 4.2 6 2.1
had cycle slips

R X Y _T& SSSP 9179.967 0.015 0.004 0.015 3.3 6 2.3
R F Y _T&G HYDL 9098.151 1.044 0.004 0.012 3.0 6 3.1
R X Y _T& CHSX 9174.679 0.022 0.006 0.018 3.0 5 3.1
R F Y _T& HYD2 9244.300 1.376 0.004 0.007 3.0 5 3.1
R F Y _T& HYD3 9392.156 0.984 0.004 0.010 3.0 6 1.8
R F Y _T& HYD4 9456.484 0.937 0.005 0.015 3.0 6 1.9
R F Y _T& OCNTY 9335.642 0.951 0.014 0.012 3.0 6 1.9
R F Y _T& SSsP 9179.849 1.007 0.003 0.004 3.0 6 1.9
R X Y _T& HYDL 9098.012 0.016 0.003 0.007 3.0 6 1.9
R X Y _T& CHSX 9174.648 0.017 0.007 0.026 3.0 6 1.9
R F Y _T& HYD2 9244.166 0.908 0.002 0.003 3.0 6 1.9
R X Y _T& HYD3 9392.009 0.017 0.005 0.023 3.0 6 1.8
R F Y _T& HYD4 9456.524 0.927 0.003 0.006 3.0 6 1.8
R X Y _TG& OCNTY 9335.862 0.017 0.004 0.009 3.0 6 1.8
R X Y _T& SSSP 9179.952 0.013 0.009 0.056 6.2 6 1.8
R F Y _T& SSSP 9179.822 5.446 0.000 0.000 0.3 6 1.8

Wed Mar 02 12:31:16 1994
where:

The main input control parameters are Processing dir ection, Processing mode, Data
sample period, Data type being processed, Static site iteration, and Ambiguity
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sear ch algorithm; and:

Table 13.8: SUMMARY.OUT Format

Parameters Description
Column 1: R means ambiguities are reset, - means ambiguities are not reset.
Column 2: X means fixed solution, F means float solution.
Column 3: Y means solution written to O-file, N means solution not written to O-file; if

the solution is too bad, PNAV does not write it.

BASE Base station identifier.

ROVR Rover station identifier.

LENGTH(m) Calculated baseline vector length in meters.

Std(m) Standard deviation or the one-sigma RM S val ue of the baseline solution
error (in meters).
Resid(m) Averaged post-fit carrier-phase residual (in meters).
Chi2 Post-fit ChiZ.
T(m) Duration of static observation (in minutes).
SVs Average number of satellites available during the observation.
DOP Position dilution of precision.
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US Coast Guard GPS Navigation
| nformation Service

7323 Telegraph Road, Alexandria VA 22310-3998
Tel 703-313-5900 (24-hour watch)
Fax 703-313-5920

Overview
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Since February 1989, the US Coast Guard has developed the requirements and plans for
the Civil GPS Service (CGS) and has begun to implement these services. The four CGS
functions recognized by the Coast Guard are listed below:

* Provide a GPS Operational Advisory Broadcast (OAB)
« Process applications for civil use of GPS PPS (Precise Positioning Service)
* Provide precise GPS satellite ephemeris data
« Provide a government interface for civil GPS users

Two agencies perform these functions:
« The GPS Information Center - provides the OAB and precise ephemerides
* The PPS Program Office - processes civil applications to PPS access

The primary source of information for the OAB is the GPS control center at Falcon Air
Force Base in Colorado Springs, Colorado. The OAB originates at GPSIC in Alexandria
VA and is broadcast during normal working hours, 8AM to 4PM EST, Monday through
Friday, except Federal holidays. An answering machine records messages after hours, an
calls are returned the next working day. OAB information is updated only during normal
working hours, but advisory services are accessible 24 hours, 7 days. OAB presents the
following information:

e Status - Current constellation health and availability
e Outages - Recent and future satellite down time

« Almanac - Current projected orbit data for GPS coverage and visibility
predictions

¢ Other - General GPS information and some user documentation

Satellite visibility and coverage predictionsare not offered by GPSIC. These services are available from
commercial sourcesor commercially available software.
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GPSIC Voice Recording

This is a 90-second tape message which contains current satellite status and outage
information. The recording is available 24 hours 7 days and can be heard by dialing
703-313-5907 (direct number). The recording is updated at least daily during normal
GPSIC working hours.

WWV/WWVH Voice Broadcasts

These short-wave voice broadcasts contain current GPS status and outage information
in a 45-second message. The message is broadcast at minutes 14 and 15 past each
hour on WWYV and at minutes 43 and 44 past the hour on WWVH. Theinformation is
updated at least daily during normal GPSIC working hours. WWV and WWVH
operate at 5.0, 10.0, and 15.0 MHz.

US Coast Guard Broadcast to Mariners

GPS status, future outages, and safety advisories are transmitted on the VHF marine
radio band. The information is updated weekly and whenever satellite outages occur.

GPSIC Computer Bulletin Board Service
(BBS)

GPSIC operates a BBS that lists status, outage, almanac, and other GPS information.
The BBSisavailableto any user free of charge, except for normal telephone fees. To
access the BBS, the user will need a computer, a modem, and communication
software. Users obtain a User ID password on line during the first session. The
following information will be found useful in connecting to the GPSIC BBS.

The BBS can handle the following connections:
e 300 bps/Bell103,
e 1200 bps/Bell 212A/CCITT V.22bis,
* 2400 bps/CCITT V.22/CCITT V.22bis,
e 4800 bps/CCITT V.32,
* 9600 bps/CCITT V.32
e no MNP capability (common US specs, Supramodem 2400).
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e MNP capabilities level 2,3,4,5, none (DigiCom Systems 9624).
STANDARD BBS number703-313-5910

USR/HST703-313-5917 (USRobotics modems only, in case of trouble with
5910)

2400 Bell703-313-5918 (in case of trouble with 5910)

2400 CCITT703-313-5919 (in case of trouble with 5910)
Communications parameters at all numbers:

Asynchronous No parity

8 data bits Full duplex

1 stop bit (10-bit word)
The BBS ignores the 8th bit of data, restricting the character set to the lower 128
ASCII values. The BBS also checks for ANSI graphics capability, and employs some

ANSI graphics if the user's equipment can display them. All users get the same
information, but non-ANSI users will not see color images.
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Defense Mapping Agency ANM S

The Defense Mapping Agency's Navigation Information Network, Automated Notice

to Mariners System is a computer database that contains GPS status, outage, almanac,
and other information. GPSIC updates the information at least daily. The information

is contained in query number 85. Users must register with DMA. To obtain a user ID
and information booklet, contact:

DMA Hydrographic/Topographic Center
Attention: MCN/NAVINFONET
Washington DC 20315-0030
301-227-3296

DMA Broadcast Warnings

GPSIC provides GPS status, future outages, and safety advisories through the DMA
HYDROLANT, HYDROPAC, and NAVAREA warning systems. These warnings
are updated weekly and whenever satellite outages occur.
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DMA Weekly Noticeto Mariners

DMA publishes weekly navigation warnings and notices to marinersin aweekly
publication "Noticesto Mariners." This publication automatically includes active
GPS status and outage information generated by both broadcast and NAVAREA

warnings.
Distributed by:
Director, DMA
Combat Support Center
Attention: PMSS
Washington DC 20315-0010

NAVTEX Text Broadcast

The Coast Guard Local Notice to Mariners and DMA Broadcast Warnings also
include text broadcast that contains the same information as the voi ce broadcasts.
NAVTEX datais broadcast in English at 518 KHz from 16 transmitters worldwide.
GPS status and outage information is available on NAVTEX.
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Customer Support

If you have any problems or need further help, the Sokkia customer support team can be
reached by telephone. Before you call, please refer to the documentation that came with
your system (both receiver and software manuals). Many common problems are identified

within the documentation and suggestions are offered for solving them.
e Check cables and power supplies. Many hardware problems are related to these

simple problems.

- If the problem seems to be with your computer, reboot it to clear the system's

RAM memory.

< If you are experiencing receiver problems and have already downloaded receiver

files, reset the receiver as documented in the system commands section of the
receiver manual. Note that the reset command clears receiver memory and resets
operating parameters to factory default values.

If none of these suggestions solves the problem, contact the Sokkia customer

support team. Have the following information at hand:

Table C.1: Customer Support Information

Information Category

Your Actual Numbers

Receiver Model

Receiver Serial #

Software Version #

Software Serial #

Firmware Version #

A clear, concise description of
the problem

Then contact someone on the customer support team at the following numbers:

Voice:1-800-257-2552

Voice:(913) 492-4900 - press 0 for Operator

FAX:(913) 492-0188

Customer Support
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Symbols

,62, 88, 89, 91, 92, 104, 106, 108, 110,
111, 114, 115, 119, 120, 121, 127, 132,
133, 134, 148, 149, 153, 156, 161, 164,
165, 166, 172, 174, 175, 207, 208, 209,
210, 212, 216, 219, 224
% DONE, PROC STATUS, verbose result dis-
play, batch processing,99
% DONE, PROC STATUS, verbose result dis-
play, data processing,115
_RBS site (Remote Base Station),163
_RBS SITE, verbose result display, data process-
ing,113
_RBS SITE, verbose results display, batch
processing,97
¢ (éau(s), Kalman Filter System Parametesd,

A
ABOUT PNAV, PNAV utility,60, 146

survey datz39
Ambiguity-fixed Solutions, settling-down time,
navigation34
Ambiguity-free Solutions, settling-down period,
navigation34
Ambiguity-free Solutions, settling-down period,
survey datz39
Antenna parameterdd
Antenna Swap, survey mode field proced,36s

B
Backup Factory Default Parameters file (PNAVP-
MT.FAC),219
BACKWARD PROCESSING, -rsd, command line
options195
BASE FILE, Menu 3.1, data processji§6
BASE SITE, verbose result display, batch process-
ing,97
BASE SITE, verbose result display, data process-

Absolute Contrast Cut, Algorithm 2 Parametersing,113

Integer Ambiguity Fixing Parameteys70

BATCH PROCESSINGD1

Absolute Coordinates, horizontal trajectory plotBatch-Processing Matrj89

graphics display windoyit86
PNAV POST-PROCESSING
FOR91

AGD, Angle of descent, Navigation Information
text information panel, graphics display win=

dow,191

BENDATA File (B-file), PNAVSIM.SIM, 223

OPTIONSB'f”eS'206

C
C*@-files,207
C/A-code?27, 44, 93, 107, 166, 195
CA-codel158
Carrier phas@b, 26, 27, 33, 34, 35, 36, 38,

Algorithm 1 Parameters, Integer Ambiguity FiX43’ 61, 99, 115, 157, 158, 166, 167, 172,

ing Parameters
,169

173,192, 195, 197, 206, 209, 210, 211, 212,
218, 228

Algorithm 2 Parameters, Integer Ambiguity Fixe-files, 206

ing Parameters
,170
AMBIGUITIES,90
Ambiguities 94, 107, 157, 169, 170, 172,
192

CHANGE SITE NAME, B-FILE UTILITY,135
Changing Directoryd9
CHI2 (chi-square), PROC STATUS, verbose result
display

batch processin§9

Ambiguity-fixed Solutions, settling-down period,
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data processing,115
Chi2 and Averaged Carrier Phase Residual
(RESID), JHile,210
CHI2, Solution Information, text information
panel

graphics display window,192
Circular Grids, horizontal trajectory plot

graphics display window,185
Code phase (pseudo-range),25, 27, 33, 34, 35
COG, Course over ground, Navigation Informa-
tion

text information panel, graphics display win-

dow,191
COMMAND SYNTAX,
tions, 194
COMMON.NAYV file,207
COMMON.NAYV File, PNAVSIM.SIM,224
COMPARE NAV SOLUTIONS, Overview
Menu Option D,57
COMPARE NAV SOLUTIONS, POST MIS
SION

COMPARE NAV SOLUTIONS,124

command line op-

CONCISE RESULT DISPLAY, BATCH
PROCESSING,100
CONCISE RESULT DISPLAY, DATA

PROCESSING,116
Configuration file (PNAV.CNF),216
Configuration File,,152
CONTINUE PROCESSING, batch process-
ing,94
Contrast Cut, Algorithm 2 Parameters
Integer Ambiguity Fixing Parameters,,170
CREATE PLOT FILE, Overview Menu Option
C) POST MISSION,57
CREATE PLOT FILE, post mission,123
CTD, course to designation, Navigation Informa-
tion
text information panel, graphics display win-
dow,191
Customer support,C-1
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D

DATA PROCESSING,53
DATA PROCESSING, route to Setup Menus,148
DATA TO PROCESS, batch processing,93
DATA TO PROCESS, Menu 3.1, data process
ing,107
Default Parameters file (PNAVPMT.DFT),219
Default Processing Results Unsatisfactory, survey
mode, 62
DEFENSE MAPPING AGENCY ANMS,A-3
DELION, DATA PROCESSING/verbose result
display,115
DIFFERENTIAL GPS, selected bibliography,B-2
DIFFERENTIAL PROCESSING,25
Directory, changing,49
DMA BROADCAST WARNINGS,A-3
DMA WEEKLY NOTICE TO MARINERS,A-4
Doppler,158, 165, 206
DOWNLOADED INPUT FILES SUMMARY
AND NAMING CONVENTION,200
DOWNLOADING DATA,45
DTD, distance to destination, Navigation Informa-
tion

text information panel, graphics display win-

dow,191
Dual-frequency (P-code) Data, ambiguity-fixed so-
lutions,34, 39
Dual-frequency (P-code) Data, ambiguity-free solu-
tions,34, 39

E

Earth-centered Earth-fixed (ECEF) Format, J
file,209
East, North, Up (ENU) Format, J-file,208
E-File,208
E-files,208
ELIMINATE SVS, B-FILE UTILITY,136
END OF PROCESSING, batch processing,101
END OF PROCESSING, data processing,117
ENU Coordinate,,165
Epoch counter, Navigation Information, text infor-
mation panel

graphics display window,191
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ESC Exit Command, processing results screen,
batch processing,95
ESC Exit Command, processing results screen,
data processing,111
EVALUATING YOUR RESULTS,61
EXECUTION MODE, Menu 3.0, data process-
ing,104
EXITING PNAV,62
Exiting PNAV,48

F
,223
F1 Reset Command, processing results screen,
batch processing, 95
F1 Reset Command, processing results screen,
data processing,111
F2 Cls Command, processing results screen, batch
processing,95
F2 Cls Command, processing results screen, data
processing,111
F3 Graph Command, processing results screen,
batch processing, 96
F3 Graph Command, processing results screen,
data processing,111
F4 Toggle Command, processing results screen,
batch processing, 96
F4 Toggle Command, processing results screen,
data processing,112
F9 Menu Command, processing results screen,
batch processing, 96
F9 Menu Command, processing results screen,
data processing,112
Fast Static, survey mode methodologies,41
Field Procedures for Survey Mode,37
Fix ambiguities, 94, 107
FIX AMBS, batch processing,94
FIX AMBS, Menu 3.1, data processing, 107
Fixing AMBIGUITIES,90
Fixing ambiguities, 94, 107, 169, 172, 192
Float ambiguity (ambiguity-free),27, 34, 39,
90, 94
FORCE TO USE L1 CARRIER PHASE FROM
CA CHANNELS

Index

command line options,195
Forward and Backward Processing Files, command
line options, 197
Forward and Backward Processing Procedure
command line options,196
FORWARD PROCESSING, -sd, command line op-
tions,194
G
GPS CARRIER PHASE POSITIONING, selected
bibliography,B-1
GRAPHICS WINDOW CONTROL, graphics dis-
play window,184
H
Height, ellipsoidal, 73
HELP PANEL, graphics display window,184
HELP, command line options,194
HI rod, height of instrument, 76
HORIZONTAL TRAJECTORY PLOT, graphics
display window,185
Hot line (voice telephone),C-1
I
Independent Solution for Each Run
Quality Assurance Parameters,,174
Integer ambiguity,90, 94, 107, 157, 169, 170,
172,192
Integer Ambiguity Fixing Parameters,,169
INTRODUCTION TO GPS, selected bibli-

ograpy,B-1

lonosphere residual estimate, DELION,115
J

F @-files,212

JHiles, 208
K

Kaman Filter Measurement Noise Parameters,,157
Kalman Filter Parameters File (PNAV.PMT),219
Kaman Filter System Parameters,,154

KALMAN FILTERING THEORY AND APPLI-
CATION, selected bibliography,B-2

Kinematic, survey mode methodologies,40
Knowness, 72
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L

L1 Ambiguity - Min RMS, Algorithm 1 Parame-
ters

Integer Ambiguity Fizing Parameters,,169
L1 Ambiguity - Ratio, Algorithm 1 Parameters

Integer Ambiguity Fixing Parameters,,169
L1 FIX, PROC STATUS, verbose result display,
batch processing,99
L1 FIX, PROC STATUS, verbose result display,
data processing,115
L1 or WL Ambiguity - Min RMS, Algorithm 1
Parameters

Integer Ambiguity Fixing Parameters,,169
L1 or WL Ambiguity - Ratio, Algorithm 1 Param-
eters

Integer Ambiguity Fixing Parameters,,169
L1 RESIDUAL and L2 RESIDUAL, verbose re-
sult display

batch processing,99

data processing,115
L1FIX, L1 ambiguity fix status, Solution Infor-
mation

text information panel, graphics display win-

dow,192
L2FIX, L2 ambiguity fix status, Solution Infor-
mation

text information panel, graphics display win-

dow,192
LC observables,36, 166, 172
L-files,212
Logtimes File (LOGTIMES),214
LOGTIMES files,214
Longitude, 73

M

Maximum Allowed Average Phase Residual

Quality Assurance Parameters,,172
Maximum Allowed Chi2 Value

Quality Assurance Parameters,,173
Maximum Lost Prediction Period

Quality Assurance Parameters,,173
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Maximum to Search, Integer Ambiguity Fixing Al-
gorithms

,169
M easuring antenna diameter, 76
MENU

batch processing,91
MENU 1.0 PNAV BATCH PROCESSING,80
MENU 3.0. PROGRAM EXECUTION MODE
AND ROVER DYNAMICS

data processing,103
Menu 3.0. PROGRAM EXECUTION MODE AND
ROVER DYNAMICS,53
Menu 3.1. PNAV DATA PROCESSING OFP-
TIONS,53
MENU 3.1. PNAV DATA PROCESSING OP-
TIONS, data processing,106
MENU 4.0 POST MISSION DATA ANALYSIS,
post mission,119
MENU 5.0 PNAV UTILITY,131
Menu 5.1.0 MODIFY DEFAULT PARAMETERS,
PNAV utility,132
Message Log File (L-file),,152
MESSAGE LOG WINDOW, batch processing,100
MESSAGE LOG WINDOW, data processing,117
Model lonospheric Delay,,167
MODIFY DEFAULT PARAMETERS

MENU 5.1.0, PNAV utility,132
MODIFY DEFAULT PARAMETERS Setup Menu
Screen, PNAV utility,133
MODIFY DEFAULT PARAMETERS, PNAV
UTILITY,59
MODIFY NAV SOLUTION, B-FILE UTILI-
TY,140
More Run-time Parameters,,168

N

Naming Conventions, output files,204
NAVIGATING PNAV SCREENS,63
Navigation Information, text information panel

graphics display window,191
Navigation Mode,29, 33
Navigation Mode, command line options, 196
Navigation Mode, evaluating results,61
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NAVTEX TEXT BROADCAST,A-4
O
Observablesin each slot, Solution Information
text information panel, graphics display win-
dow,192
O-files,214
ON-THE-FLY
TION,25
OPTION B) B-FILE UTILITY, PNAV UTILI-
TY,134
Output Data Interval,,152
Output Files,52, 55
OUTPUT FILES SUMMARY AND NAMING
CONVENTION,202
over Site, PNAVSIM.SIM,223
OVERVIEW MENU OPTION A) BATCH
PROCESSING,79

AMBIGUITY RESOLU-

P
P-code, 25, 27, 34, 35, 39, 44, 94, 107, 158,
195
PDOP Mask,,168
PDOP Mask, Integer Ambiguity Fixing Parame-
ters,,169
PDOP, Satellite Information, text information

panel

graphics display window,191
Photogrammetry  file  (Photo-File, PHO-
TO.DAT),216

PHOTOGRAMMETRY, Overview Menu Option
C) POST MISSION,56
PHOTOGRAMMETRY, post mission,120

Plot files,216

PNAV AND YOUR APPLICATION,29

PNAV DATA PROCESSING OPTIONS, Menu
31,53

PNAV UTILITY, Overview Menu Option D),58
PNAV UTILITY, route to Setup Menus,149
PNAV.CNF File (Configuration File),216
PNAV.PMT File (Run-Time/Kalman Filter Pa
rameters File),219

PNAV.PNT File (Rover Antenna Offset
File),222

Index

PNAV.POS File (Site Position File),222
PNAV.WAY File (Waypoint Navigation File),224
PNAVCOMP.DIF FILE,217

PNAVCOMP.PLT FILE,218

PNAVPMT.DFT  File (Default Parameters
file),219

PNAVPMT.FAC (Backup Factory Default Parame-
tersfile),219

PNAVSIM.SIM files,223
POSITION, Navigation Information, text informa
tion panel
graphics display window,191
POSITIONING ACCURACY, PNAV,27
POST MISSION,56
PRELIMINARY PROCESSING, data process
ing,107
Problems,C-1
PROC STATUS, Processing Status, verbose result
display
batch processing,99
data processing,115
PROCESS CA PSEUDO-RANGE AND CAL1
CARRIER PHASE ONLY
command line options,195
Process epochs whose base/rovr site matchesthis 1D
PNAVSIM.SIM, 224
PROCESS PL1 PSEUDO-RANGE AND PL1
CARRIER PHASE ONLY
command line options,195
PROCESS PL2 PSEUDO-RANGE AND PL2
CARRIER PHASE ONLY
command line options,195
PROCESSING MODE, batch processing,92
PROCESSING MODE, Menu 3.0, data process-

ing,104

PROCESSING RESULTS SCREEN, batch
processing,95

PROCESSING RESULTS SCREEN, data process-
ing,110

PROCESSING SETUP MENU Screen,109
PROCESSING STATUSLINE,96, 112
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PROGRAM CONTROL INPUT FILES SUM-
MARY,202
PROGRAM EXECUTION MODE AND ROV-
ER DYNAMICS, Menu 3.0,53
PROJFILE,225
Pseudo-range (code phase),32, 34, 35, 36, 43,
53, 94, 107, 108, 156, 158, 165, 166, 167,
168, 174, 195, 206
Pseudo-range Smoothing Parameters,,170
Q
Quality Assurance Parameters,,172
R

ixed or,223
READ NAV SOLUTION, B-FILE UTILI-
TY,138
Recording Interval, navigation data, 33
Recording Interval, survey mode field proce-
dures,38
RELATIVE NAV mode, MODIFY NAV SOLU-
TION,140
RELATIVE NAVigation,33, 36
RELATIVE  NAVIGATION/RENDEZVOUS
MODE, command line options,196
Remote Base Station, Site,,163
RESD, residual, Solution Information

text information panel, graphics display win-

dow,192
Reset Ambs on Static Site,,166
RESID, PROC STATUS, verbose result display,
batch processing,99
RESID, PROC STATUS, verbose result display,
data processing,115
R-files, 225
ROUTES TO SETUP MENUS,148
Rover Antenna Offset File (PNAV.PNT),222
ROVER FILE, Menu 3.1, data processing,107
ROVER MOTION DYNAMICS, Menu 3.0, data
processing,105
ROVER POS, Rover Position, verbose result dis-
play

batch processing,98

data processing,114
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Rover Trajectory File (R-file), Alt-F,153
Rover Trajectory, horizontal trajectory plot
graphics display window,185
RUNNING PNAV,45
Run-Time Parameters File (PNAV.PMT),219
S
Satellite Information, text information panel
graphics display window,191
Scale Indicator, horizontal trajectory plot
graphics display window,185
Search Algorithm, Integer Ambiguity Fixing Pa
rameters
,169
Search Range, Integer Ambiguity Fixing Parameters
,169
Settling-Down Period, survey mode field proce-
dures,38
SETUP MENUS,147
Setup Menus,54
Shelling Out to DOS,48
Show Position In Large Characters, F6 Command
horizontal trgjectory plot, graphics display win-
dow,190
Show SV's Skyplot, F5 Command, horizontal trajec-
tory plot
graphics display window,189
Single-frequency (C/A Code) Data, ambiguity-fixed
solutions, 34
Single-frequency (C/A Code) Data, ambiguity-free
solutions, 39
Site Position File (PNAV.POS),222
Site  Position  File (Project  File-PROJ
FILE.KIN),225
Site Position File,, 152
SITE, Navigation Information, text information
panel
graphics display window,191
Smooth Pseudo-Range,,166
SOG, Speed over ground, Navigation Information
text information panel, graphics display win-
dow,191
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Solution Information, text information
graphics display window,192
Start epoch and End epoch, PNAVSIM.SIM, 224
STATIC PROCESSING, 26
STATIC SITE ITERATION WINDOW, data
processing,117
Static Site,, 165
Static Sites and Site ID, field procedures for Sur-
vey Mode,38
SUMMARY .OUT files,227
Survey Mode,29
Survey Mode Field Procedures, 37
Survey Mode Methodol ogies,40
SURVEY MODE REPROCESSING HINTS,62
SURVEY MODE, command line options,196
Survey Mode, evaluating results,62
SV Sto omit as References,,168
SV Sto omit from Processing,,168
SVS, PROC STATUS, verbose result display
batch processing,99
SVS, PROC STATUS, verbose result display,
data processing,115
SV, Satellite Information, text information panel
graphics display window,191
SVS, satellites used, Satellite Information
text information panel, graphics display win-
dow,191
T
Telephone assistance,C-1
TEXT INFORMATION PANEL, graphics dis-
play window,190
TIME (GPS), Navigation Information
text information panel, graphics display win-
dow,191
TIME, verbose result display, batch process-
ing,97
TIME, verbose result display, data process-
ing,113
To(s), Kalman Filter System Parameters,,154
TO, targeting waypoint site, Navigation Informa-
tion

Index

text information panel, graphics display win-
dow,191
Troubleshooting,C-1
U
Use Carrier Phase,,165
Use Doppler,,165
Use Smooth Correction from B-file,,168
USE SMTHCOR, batch processing,94
USE SMTHCOR, Menu 3.1, data processing,107
\%
Vector Solution File (O-file),,153
VELOCITY, Navigation Information, text informa-
tion panel
graphics display window,191
Verbose Display Mode,,152
VERBOSE RESULT DISPLAY, batch process-
ing,97
VERBOSE RESULT DISPLAY, data process
ing,113
VERTICAL OFFSET PLOT, F7 COMMAND,
graphics display window,190
Voiceline,C-1

W
Waypoint Center, horizontal trajectory plot
graphics display window,186
Waypoint Navigation File (PNAV.WAY),224
Wide-lane,35, 99, 115, 157, 167, 192
WL FIX, PROC STATUS, verbose result display,
batch processing,99
WL FIX, PROC STATUS, verbose result display,
data processing,115
WLFIX, WL ambiguity fix status, Solution Infor-
mation
text information panel, graphics display win-
dow,192
WWV/WWVH VOICE BROADCASTS,A-2
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