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Introduction

The Geomar TrackMaker31 Data Logging System consists of a data logging program NAV31 (or
NAV31P) and associated PC computer program TrackMaker31. The program NAV31 is designed
for various field computers, Windows CE based Allegro CX and DOS based Allegro CE/DOS
and Allegro DOS. The NAV31P is prepared to handle the different size screen of the Pro4000
field computer. If necessary DOS based NAV31 can be used with any other IBM compatible
computer running an MS DOS operating system and equipped with the necessary number of se-
rial ports. The only disadvantage of using a standard laptop computer will be the small size of the
display which is limited for the Allegro field computers.

The program TrackMaker31 is used to process data files recorded under the control of program
NAV3I. It recognizes data file formats created with various versions of NAV31 automatically.
When data acquisition program is used in Allegro CX or other Windows CE based computer the
TrackMaker61 version 1.50 or later must be used.

1.1 About the TrackMaker31

The program TrackMaker31 is a Windows based program for IBM PC compatible com-
puters operating under Windows 95/98/XP/NT(V4.0) and Windows 2000. The program
TrackMaker31 is designed to process data collected by a field computer under the con-
trol of various versions of program NAV31 (or NAV31P). The program can be used to
transfer data from the DOS based field computer to PC, to position EM31 conductivity
meter, to convert data to Geonics DAT31W format, to convert ASCII text file format, as
well as position field comments and generate position file for stand-alone GPS positions
(GXY).

Main function of this program is to position Geonics EM31 based on the recorded GPS
position, the instant heading of the system, the configuration of the system, and several
user specified filters. Configuration of the system is described by offsets of the GPS
antenna from the center of the electromagnetic instrument. The program calculates real
position of the instrument based on specified GPS antenna offset and direction of the
movement. Therefore GPS antenna does not have to be placed exactly in the center of
the EM31. Optionally elevation data can be written to the output file. The program cor-
rects elevation data for the GPS antenna height. The program can process seven differ-
ent NMEA GPS messages recorded by data acquisition software NAV31: a pair GGA/
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GSA, GGA, POS, LLK, LLQ, GLL, and GGK (Trimble and Leica versions). In addition
program handles interface of Leica Robotics Total Station TPS1100 and TPS1200.

The TrackMaker31 also allows you to correct the collected GPS positions with post-pro-
cessed GPS files.

The TrackMaker31 uses data files in NAV31 format which have extension name H31.
These are binary files with a record length of 24 bytes (or 22 bytes for DOS based
NAV31) terminated by Line Feed character. These files should not be edited using stan-
dard text editors. The program can also process files with extension GXY. The GXY file
contains stand-alone GPS positions if the NAV31 program was used to collect GPS data
only. These files are also binary (records are 24 bytes for Windows CE based program
and 22 bytes long for DOS version, and terminated by Line Feed character) and care
should be taken if they are viewed with text editors. Files GXY generated by any other
Geomar data acquisition program i.e. ML61, NAV61MK2, NAV3g, etc. are fully com-
patible and they can be processed by TrackMaker31.

One sample NAV31 data file, 041012E.H31, and one external (postprocessed) GPS file
Trext17.txt are included on the program disk. They allow the user to become familiar
with running the TrackMaker31 program.

1.2 Contents of TrackMaker31 Distribution Disk

Program TrackMaker31 is supplied on one CD disk. Disk contains following files and

directories:
SetupT31 - setup program for TrackMaker31
Documentation - directory containing all NAV31 and TrackMaker31 related
manuals in PDF format.
NAV31disks - directory containing two subdirectories (Disk1 and Disk2)
for users that require floppy disks to run SetupT31
NAV31.exe - Allegro CX or DOS version of data acquisition program

Util - only when program is supplied with USB security key
(dongle). This directory contains all necessary files that are
used USB security key (dongle) functions.

The program can be also supplied on floppy disks if requested.
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1.3 TrackMaker31 Software Installation

TrackMaker31 uses a setup program to load files onto your computer. The follow-

ing section describes the installation process. To install TrackMaker31: Insert the
TrackMaker31 CD disk (or floppy diskette #1) into computer CD (or floppy) disk drive.
Exit all Windows applications before installing the program. From the Windows File
Manager, select Run from the File menu. The Run dialog box opens (Figure 1.1).

Run HE

1 Type the name of a program, folder, or document, and
‘Windows will open i for you

Operc  [D:A\SetupT 3 exe =l

0K [:'I Cancel I Browse... |

Figure 1.1:  Run Dialog window

Browse for the file SETUPT31.EXE in the directory of the diskette. Click OK to launch
the Setup program. Once the Setup determines your computer configuration the Wel-
come window opens (Figure 1.2).

Welcome

Welcome to the TrackMaker3] setup program.
SETUPT31 will instal the software on your computer.

SETUPT31 can not update files that are in use. Therefore
it is strongly recommended that you esit all Windows
programs belore running this setup program. Click,
Cancel to quit Setup and then close any programs you
have mwnning.

WARNING: This pregram is protected by copyright law
and ntemational rzaties. Unauthorized reproduction or
distribubion of this program may result in severe civil and
criminal penalties, and will be prosecuted to the maximum
extent possible under law.

Click Next to continue with the SETUPT31.

Cancel |

Figure 1.2:  Welcome window

Read the text and click the Next button. The Serial Number window will be displayed
(Figure 1.3).
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Serial Number

Setup requares that you enter your senal number before
contiuang. Type it irto the bax below and chck Mext to
continue.

If you do ot know your senal number, you wil not be able
to continue. FPress Cancel to abort the Selup.

< Back I MNext » I Cancel

Figure 1.3:  Serial Number window

Type the Serial Number into the provided box and press the Next button. (If you do not
know the Serial Number, you will not be able to continue.) The Installation Directory
window opens (Figure 1.4).

Install Folder

:5 (T SETUPT31 will instal the soltware to the dwectory histed n
= 2 Mrlepin the box below.

= T Figpp | To install to a different dectory, either type in the new
=agManine ]| path or chick Browse to select anather dueciony,

*_) Aoz

= _J Erpect ‘When pou are ready, cck Next to continue.

| Gamsies
) Dasia

Instal fles o this location:

jm";';;! Browse... [!
et

1] Diker Space required on drive: 55MB
_J.l]d;t Space avalable on selected diive: 626 MB

¥ _ Pogan Pl
& _IPa

< Back I MNext » I Cancel

Figure 1.4: Installation Directory window

The default directory is C:\Program Files\TrackMaker31. Click the Next button to install
the program to this directory. If you wish to install TrackMaker31 to another directory,
click the Browse button, and the Select Installation Directory window will open (Figure
1.5).
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Browse for Folder HE

Install files to this location:

B )
=2 D]
] Ashibas
3 A
] bayerdos
& Be?
0 big
{1 big3
] bigB1 5

1 TP
T

Figure 1.5:  Select Installation
Directory window

Select a target directory and click OK. The Select Installation Directory window closes,
and the Installation Directory window opens with the selected directory listed. Click the
Next button. The Select Short cut Folder window opens (Figure 1.6).

Shortcut Folder

SETUPT31 will add shortcut icons to the folder indiczted

below.
e, If you do not want to use the default folder, you can either
lype a new name, o select an existing folder from the st
o|  Shortcut folder:
/’J ITrackMdcei 7| :]

< Back I Nexthl Cancel

Figure 1.6: Select Shortcut Folder window

The setup program will create a TrackMaker31 menu item in the Program menu acces-
sible by clicking Start. If you do not want to use the proposed folder, you can either
enter a new name, or select an existing folder from the list. Click Next and the Ready to
Install window will follow (Figure 1.7).

1.
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Ready to Install

SETURT31 now has enough miormanion 1o slat instaling
the software.

If you would ike to make any changes before continung,
chck Back. To abort the nstallation, cick Cancel

‘when you are 1eady to start installing the files, cick
Install.

)
>»

<Back

Figure 1.7:  Ready to Install window

In case you would like to make any changes before the installation, click Back. To abort
installation click Cancel. If you are ready to start installation, click Finish. The installa-
tion progress bar will appear (Figure 1.8).

Irstsling..
CAWINC DWSAS'YETEMAMEVEVMED cIl

1 o\
EEEEEERRE

| A
Figure 1.8: Installing Files

The Installing Files window with a progress bar displays the percentage of the installa-
tion completed. When finished, the following window will appear (Figure 1.9).

Setup iz complete and pour TrackMacerd] is now
installed!

Tharks for chcosing Geomar Softwaie product!

Sindar TrackMaker and MAY [data acquizition) programs
ale alzo avaiable for other conductivity metess, as well as
Geanics metal detectors.

Chck Finishto end the SETUPT31.

<Back Cancel

FIGUre 1.9:  FINISHED WINDOW
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Click Finish to end installation. SetupT31 creates a TrackMaker31 program group and
places TrackMaker31 and Uninstall icons into it. The setup program creates also a
TrackMaker31 menu item in the Program menu accessible by clicking Start. A reminder
to restart the system will be displayed at the end of the setup program.

In order to complete the installabon, pour system must ba restated.  Click DK to continue or Cancel

i you vash lo eboot later

Figure 1.10: Restart Notice message

The destination directory that was chosen earlier contains program files and sample data
files.

1.4 Program Overview

Start the TrackMaker31 by double clicking the TrackMaker31 icon in the
Start | Programs menu, in Windows Explorer, or on the desktop if a shortcut was cre-
ated. At the start, TrackMaker31 displays the following screen (Figure 1.11):

13 TrackMaker31
Fle Positon Readings  Convert Data Fles  Data Transfer  Help

plocessing MNAV 3T data

-

Copyright @ 2002-2006 Gecmar Scitware Inc.

Figure 1.11: TrackMaker31 Main Screen
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The TrackMaker31 is a menu driven program. Most of menus items are disabled till a
data file is loaded in to the program. A short description of the possible menu options is
given below.

File Menu

The File Menu is shown in Figure 1.12. Functions accessible from this menu allow you to
load data file, to save data set, to save data set under different file name (Save As), to re-
move loaded data from the program memory (Close), to edit data parameters, to display
two dimensional layout of selected XYZ file, and exit the program.

19 Trackmaker31 E'E‘B]

5= Positon Readings  Convert Data Fles  Data Transfer  Help

Open File

it Earamete ploc essing NAV3T data
Display =¥Z Flle

Exit

Copyright © 2002-2006 Geomnar Scftware Inc.

Figure 1.12: TrackMaker31 File menu

When program starts most of items in File menu are disabled. As soon as data file is se-
lected and data is loaded to the program memory the splash graphic disappears and the
program displays information related to data file contents, Figure 1.13. At the same time
remaining items in the File menu are enabled.

TrackMaker31 does not allow to overwrite original data file. The Save option is enabled
only when not original data file (i.e. with edited parameters or previously Saved As)
was loaded or after option Save As was used. When original data file is selected the
name of the file and date of the creation is displayed at the top of the screen. In case
when not original file was loaded then the current file name is displayed, followed by an
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13 TrackMaker31
Fle Posiion Readings Convert Data Fles  Data Transfer  Help
031112A.H31
Created on 11/03/2006
Local (Logger) Time UTC Time
Started:  12:34:39.916 Started 19:34:20.00
Ended 13:01:35.506 Ended 20:01:16.00

Data File Contents Data File Settings

Fiducial Markers: ]

Em31 Readings 4329 E31 Standard
GPS Positions: 775

Invalid GPES Data: 0 Distance Units: meters
Survey Lines 3 GPS Message: GGAJGSA
Comrnents: 1 GPS X Offset 0

“erical Mode rdgs: 4329 GPSYy Offsat 0
Horizontal Mode rdgs: 0 Survey Mode: Auta

EEX

[N

Figure 1.13: TrackMaker31 Main Screen after Loading data file

original date of creation and original file name, for example: "Created on 06/02/2003 as

060215A.H31".

The information displayed by the TrackMaker31 contains Local and UTC time, number
of EM31 data points and GPS positions, used EM31 component, specified distance units
and GPS antenna offsets, etc. (see Figure 1.13). Four parameters: EM31 type, Distance

Units, GPS X and Y offsets can be adjusted using the Edit

Parameters item (see Figure

1.14).
[l Edit NAV31 File Parameters
Farameter Original from File  Current Settings
Instrument Type:  Standard 3.6m  |Standard 3.6m «
Distance Lnits: rmeters metars - [%
GPS ¥ Offset 0 0
GPS Y Offset 0 ]
GPS offsets are measured in corresponding Distance Units
from Eile Cancel ‘
Figure 1.14: Edit Parameters window
1. Introduction 0



Position Readings Menu

The Position Sensors menu represents the main function of the program: positioning of
the EM31 sensor based on the system geometry and GPS positioning (Figure 1.15). The

13 TrackMaker31
58 Fosito (gl Corvert Data Fles  Data Transfer  Help

Pasition Readings Using MNAY31 Data Files
Pasition Readings Using External GFS File

112A.H31
Created on 11/03/2006

Local (Logger) Time UTC Time
Started:  12:34:39.916 Started 19:34:20.00
Ended:  13:01:35.506 Ended 20:01:16.00
Data File Contents Data File Settings
EM31 Readings: 4329 EM3T: Standard
GPZ Fositions: 775
Invalict GPS Data: 0 Distance Units meters
Survey Lines: 3 GPS Message:  GGA/JGEA
Comments: 1 GPE X Offset 0
“ertical Mode rodgs: 4329 GPS Y Offset 0
Horizontal Mode rdgs: 0 Survey Mode: Auta
Fiducial Markers: 0

Figure 1.15: TrackMaker31 Position Sensors menu

first item of the menu, Position Sensors using NAV31 Data File allows you to position
sensors based on Real Time GPS data embedded in NAV31 file. Using GPS data the
program can also place elevation data in the output file. The second item, Position Sen-
sors using External GPS File is used to replace Real Time GPS data by positions from
the post-processed GPS data file. The later requires that the GPS data is collected in the
field computer running NAV31 program as well as in the GPS receiver logger. GPS data
can be processed by the GPS manufacturer software and then exported as an ASCII file.
This option is especially useful in the following cases:

* when Real Time differentially corrected positioning is not available,

* accuracy of positioning may be further improved by processing data using
special GPS software,

» if special or unique coordinate system provided by GPS software is required
and it is not available in other employed data processing or mapping soft-
ware.

10 TrackMaker31 User’'s Manual



Convert Data Files Menu

The Convert Data menu has four functions available. The menu is shown in Figure 1.16.

1 TrackMaker31

Fle Positon Readings [

el Data Transfer  Help

k MAY3L (H31) Files to Geonics (G31) Format
MAV31 Files to ASCII Format

Retrieve and Position Field Comments

GKY Fle to XV (ASCIT) Format

Correct Time Constant Delay in XYZ File

Local (Loggery T TS
Started:  12:34:39.916 Started 19:34:20.00
Ended:  13:01:35.506 Ended 20:01:16.00
Data File Contents Data File Settings
EM31 Readings: 4329 EM3T: Standard
GPZ Fositions: 775
Invalict GPS Data: 0 Distance Units meters
Survey Lines: 3 GPS Message:  GGA/GEA
Comments: 1 GPE X Offset 0
“ertical Mode rodgs: 4329 GPS Y Offset 0
Horizontal Mode rdgs: 0 Survey Mode: Auta
Fiducial Markers: ]

Figure 1.16: TrackMaker31 Convert Data menu

The first item, NAV31 Files to Geonics G31 Format allows you to convert NAV31 files
to files that can be loaded and processed by the Geonics DAT31W program.

The second item, NAV31 Files to ASCII Format allows you to convert data files to
ASCII text format. This file can be simply used to examine data in text mode, or it can
be easily converted to other formats if required.

In case when the NAV31 program was used to acquire stand-alone GPS positions
(without EM data) the data files have extension name GXY. The third item, GXY File
to XY (ASCII) Format can be used to convert binary data file to simple text file with
two to four columns: Easting (Longitude), Northing (Latitude), and optionally Eleva-
tion (including correction for GPS antenna height) and Time Stamp of the record. These
files can be used in other applications, i.e. in mapping software to denote topographical
features as roads, fences, etc.. This option can be also used to convert any NAV31 data
file to a text file containing coordinates and elevation of GPS positions.

1.

Introduction 11



The fourth item of the Convert menu, Retrieve and Position Field Comments allows you
to filter out and position field comments entered by the operator during the survey.

The last option of the Convert menu, Correct Time Constant Delay in XYZ Files can be
used to correct the effect of the system (combined EM31 and GPS receiver) time con-
stant delay in two dimensional XYZ files generated during positioning EM31 data.

Data Transfer Menu

This menu has two items: Download Allegro DOS Files and Download Allegro CX
Files. The menu is shown in Figure 1.17. While downloading Allegro DOS Files option
is supported by TrackMaker31 functions, the transfer of files from Allegro CX (Windows

EER

13 Trackmaker31
Hle Positon Readings Convert Data Fles EBEERIEREES Help

Download Alegro DOS Files
Download Alegro CX Files

plocessing MV 31 data

Copyright © 2002-2006 Geomnar Scftware Inc.

Figure 1.17: TrackMaker31 Data Transfer menu

CE.NET based field computer) is handled by the MS ActiveSync program. Therefore
the second item of this menu displays information only (Figure 1.18).

Optionally, data files and program files can be transferred between Allegro (Windows
CE as well as DOS based units) by using PC memory card. A PCMCIA card slot is
located behind the Allegro display (please see Allegro manual). Memory card becomes
drive D: as soon as it is inserted to Allegro DOS and it is recognized as a Storage Card
in Allegro CX. Memory card is the fastest and easiest way of performing data transfer

12
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TrackMaker31

é) Flease use MS ActiveSync or PC memory card to transfer data files from Allegro Cx

Figure 1.18: Allegro CX data transfer info

between Allegro and PC computer. In addition to data transfer, memory card can serve
as a data back up device during the survey.

Downloading files from DOS based Allegro is performed with the cooperation of the
field computer program (option Dump Files). Alternatively, data files created in DOS
based loggers can be transferred from the field computer by the Juniper System program
Lynx which is available with Pro4000 and Allegro loggers.

Help Menu

Item "About" is the only available option in this menu. It displays name and version of
the program. Help function is not available in this version of the TrackMaker31.

18 Trackmaker31

Hle Positon Readings Convert Data Fles Data Transfer Wak/ss

\ About

T ploc essing NAV3T data

- -
Copyiight © 2002-2006 Geomnar Scitware Inc.

Figure 1.19: TrackMaker Help menu
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A detailed description of the function of each menus item is provided in relevant sections of the
manual.
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Data Transfer

This chapter describes the transfer of data files from Allegro or Pro4000 field computers to PC
computer using the Data Transfer option of program TrackMaker31.

Data files can be also downloaded by alternative utilities i.e. ProShell in Pro4000 or FileScout in
Allegro Field PC and Windows based program Lynx (see Appendix C and manual for Pro4000
or Allegro). Another option is using memory card to transfer data and program files between Al-
legro (or Pro4000) and desktop (or laptop) computer.

2.1 Download Files Procedure (DOS Based Field Computers)

To start downloading files from the field computer, select the Data Transfer | Download
Logger Files item in the program menu (Figure 2.1).

,',G?'ﬂ TrackMaker31

plocessing MNAV3T data

Copyright @ 2002-2006 Geomar Scitware Inc.

Figure 2.1: Data Transfer menu

After you click the Download Logger Files item, the Download NAV31 Files window
will appear (Figure 2.2).

9. Data Transfer 15



* @ Download NAV3I Files x|

Logger Files Select All } Downloaded Files Current Port
| !CO M1: =
Baud Rate
to -

List Files I

Exit !
Save In:
| Browse
|
To establish connection:

1 - Connect PC to the Field Computer
2 - Select and execute option DUMP FILES in the field computer program
3 - Click the button <List Files>

Figure 2.2:  Download NAV31 Files window

The Download NAV31 Files window has two list boxes. The first from the left, labeled
Logger Files will contain, after the List Files button is clicked, a list of data files located
in the field computer and available to download. File names, with their size in bytes will
be displayed as well. The second list box, labeled Downloaded Files, will list downloaded
data files in the NAV31 format. If a file name already exists on the computer hard

disk, an underscore followed by a letter will be added to the base name. (i.e. file name
ABC.H31 would be changed to ABC_1.H31, ABC_2.H31, and so on.)

To select the directory where transferred files will be placed click the Browse button. The
Select Directory for NAV31 Files window will be displayed (Figure 2.3).

Select Directory to Save NAV31 Filg x|
ach 041012CH31 !
AFrogramsGeomar 0410120 H31
=1 041012E H3

ey 041012E xyz

K_P 0411148 941
0411144 H3
0412158931
0412154 H
041217AH3
0412178 HN
0505224 Gy
110912F H3
NONBGHN
110912HH31
NN 2AHRN
T0NICHN

[=¢ =] lnomsomun x|

|C \ProgramsGeomariNenw\Datadl

Cancel | oK [

Figure 2.3:  Select Directory to
Save NAV31 Files
window
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After the directory is selected, it will be displayed in the text box labelled Save In at
bottom part of the Download NAV31 Files window. The selected directory will be saved
and it will be used as the default directory during subsequent TrackMaker31 executions.
If this directory is removed the C:\ directory will be used instead.

Change of the port assignment can be done by clicking the Down arrow button in the
field labeled Current Port. The pull down list box will be displayed (Figure 2.4). Select
required COM port number.

“l Download NAV31 Files L
Logger Files. Selectall I Downloaded Rles

Sove ln
I . A Browsa

[

To establish connection;
1 - Connacl PClo the Fiald Computer
€ - Select ond execute option DUMP FILES in the Seld computer program
3 - Click the bution <List Files>

Figure 2.4: Select serial port number

To start downloading the data files, connect the field computer (Pro4000 or Allegro) and
PC computer with the serial cable.

Run the NAV31 program in the logger. In the Main menu of the program select Dump
Files option, and press <ENTER>. The logger screen will display the message “Waiting
for PC” (shown in Figure 2.5) for up to 1 minute (if time elapses repeat the procedure).

HAUV31 U1, EE
for Allegro Field PC
Geomar Software Inc.
Logging
Surwvey Setup
System Setup
Logger Setup
GPS Port Setup

Wiew Files

Waiting for PC
11 of G@ seconds
<Esc> to exit

Figure 2.5: Logger screen
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On the computer side click the List Files button in the Download NAV31 Files window.
At that time both programs (NAV31 and TrackMaker31) will establish and test the
communication at the highest possible speed of data transfer. After several seconds the
Logger Files list box will be updated with the names and sizes of data files available for
download (Figure 2.6). At the same time, the Download and Disconnect buttons will be
activated, and the List Files button will be deactivated.

* @ Download NAV3I Files x|
Logger Files Select All } Downloaded Files Current Port
030709AH3T 1122 - IL’Z('Jh-‘.'I: '1
030710AH3T 946

030710BH31 2208
041012AH31 5236 SRS

0410128 H31T 9658 I.a'\u;‘.(u - 1
0NM2CHN 3240 L

041020 HN 245278
04N012EHT 386300

0410134 H3I1 4378 List Files N
0411134H31 2244 ;
D41114AH31 1276022 Dewnload

D41115AH31 8250

0411158 H31 11286 Disconnect I
041115CHIT 9438

0412154H31 175736 =l Exit |
Save In:
[E\FrogramsGeomanNaws\Data Browse
|
C ication Established at 115200 Bits/s

Select Files and press <Download> button

Figure 2.6: List of files available in the field computer
for transfer listed in Download ...window
Select the files to be downloaded from the logger by clicking on individual file names in
the list box (Figure 2.7) or click the Select All button to select all available files. When all
files are selected the Select All button will change to the Unselect All button.

* @ Download NAV3I Files x|
Logger Files Select All } Downloaded Files Current Port
MOBIFHN 19228 :! IL’.('JMT: bt

MOBIIGH3T 39952
MOBITHHIT 27456

110811LH31 43406 Baud Rate

I."‘u,-'.ru -

1106126 H31 List Files |
10612CH3 26248

1106120 H31 37576 Download |
T0BIZEHTT 11638

10812F HI1 62808 Disconnect I
1MO0B13AHN 7326

110911AH31 3454 | LI
Save In:
[CPogmmCasmaNery\oa —
|
G ication Established at 115200 Bits/s

Select Files and press <Download> button

Figure 2.7:  Selecting files to download
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When file selection is complete click the Download button. The name of each trans-
ferred file is displayed at the bottom of the window as it transfers and a progress bar
indicates the percentage completed (Figure 2.8).

“ @ Download NAV31 Files i x|
Logger Files Select All Downloaded Files Current Fort
TI0B1TFH31 19228 -] j‘ OM1 -

NOBIGH3T 39952
MOSITHHIT 27456
1108111H31 43406

Baud Rate
1108110 H31 27476 Aut

110812

110812CH3N
1108120 H31
T0812EHN
110812F H31
1M0B13AHND 7.
110911AHI

List Files

Disconnect

LJ Exit

Save In:

| i Browse
AEENENEREEENNENENENEENNNNENENEEEEEEEEEE 0

C ication Established at 115200 Bits/s
Receiving file: 110811J.H31

Figure 2.8: Download window during data transmission

At the same time the logger screen displays transmitted file name and percentage of
completed uploading (Figure 2.9). The transfer procedure can be stopped at any time by
pressing <Esc> key on the logger keypad.

HAWU31 LU . G
for Allegro Field PC
Geomar Software Inc.
Logging
Surwvey Setup
System Setup
Logger Setup
GPS Port Setup

Transferring:
M1 2C . H31

TH:x
<E5C> to exit

Figure 2.9:  Allegro screen
during data transfer

Transferred files will be displayed in the right list box labeled Downloaded Files (Figure
2.10). These files (with extension name H31) can be loaded and processed further in the
program.
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* l Download NAV31 Files x|

Logger Files Select All | Downloaded Files Current Port
TOBIFHIT 19228 - T0B11JHN !L' OM1: -
MOBIIGH3 39952 T10811LH31
MOBITHH3 27456 1108124 H31
10811LHIT 43406 SRS
1M0B11JHIT 27478 | [% Auto -
10811KH3 25916
MOBIILHT 19272 .
1108124H31 30250 T
T0B1ZBHIT 31790 it T
110812CHI 26248
1108120 H31 37576 _w
T0BIZEH3 11638 3
10812F H31T  B2808 Disconnect I
1M0B13AHN 7326
110911AH31 3454 = Exit

Save In:

| F Browse

|
C hed at 115200 Bits/s

Select Files and press <Download> button

Figure 2.10:Download NAV31 Files window after
downloading selected files is completed

Click the Disconnect button to cancel communication with logger. The Download
NAV31 Files window will remain on the screen and next data transfer session (i.e. from
another logger) can be performed. Clicking the Exit button will stop Data Transfer func-
tion and the Download NAV31 Files window will disappear.

2.2 Download Files Created in Windows CE Based Field Computer

Please use MS ActiveSync to transfer data files from Allegro CX (or any other MS Win-
dows CE device). Alternatively a PC Memory Card can be used to transfer data between
Allegro and PC computer. The latter is the preferable method since it is much faster and
more convenient way to copy files . In addition, memory card allows you to create data

back up right in the field.
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File Menu

File menu of TrackMaker31 program is shown in Figure 3.1. There are several items associated
with the File menu:

* Open File (loads NAV31 data file to the program memory),

» Save (saves data to the same file, disabled if original data file loaded),
» Save As (saves data to a file with different file name),

* Close (closes current data set),

* Edit Parameters (changes parameters in loaded data set),

* Display XYZ File (displays layout of stations in XYZ file),

» Exit (terminates TrackMaker31 program).

1B TrackMaker31
N Posiion Readings  Convert Data Fles  Data Transfer  Help

e

LEa e plocessing NAV31 data
Display #YZ File

Exit

Copyright @ 2002-2006 Geomar Scitware Inc.

Figure 3.1: TrackMaker31 File menu

When program starts most of items in the File menu are disabled. They are enabled
automatically as soon as data file is loaded in to the program memory.

The general rule of the TrackMaker31 software is that the program cannot overwrite
original file name. In order to Save file, the original file name must be "Saved As" first.
The program tags such file and menu item Save is enabled. At further runnings when the
"Saved As" file will be loaded item Save will be enabled automatically.
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3.1 Open File

The Open File option allows you to load NAV31 data file to the program memory.
Select File | Open File from the main program menu, as shown in Figure 3.1. After the
selected menu item is clicked the Select NAV31 Input File window will be displayed in
the centre of the screen, Figure 3.2.

Select NAV3I1 Input File Elgl
Lookin: |23 Detad) ] ~@sE
My Fiacent :
Documents ' 3M31
L‘} 0311106 H31
Doskicp ]031111AH31
110311124 H31
/) 0311134 H31
- 10311138 H31
My Documon % 4)S0311124H31
,_()-g
My Comgputer
.
3
M};':izc:;:u. Filo game. lomnzaHn - .
Filew ol type. [NAV3T Files (HIT~R31) = Cancel
[T Open as pead-any

Figure 3.2:  Select NAV31 Input File window

The window lists files with extension name H31. Select a file name and click the Open
button. The Select NAV31 File window will close and the progress bar will appear in
the center of program’s main window indicating percentage of loaded file (Figure 3.3).
When data file created by Windows CE based NAV31 is loaded the Sorting Data proce-
dure will preceed Loading Data message.

As soon as data file is selected and data is loaded to the program memory the splash
graphic disappears and the program displays information related to data file contents. At
the same time remaining items in the File menu (and items in other menus as well) are
enabled and the Open File item is disabled.

The TrackMaker31 main window displays the most important parameters of the entered
data file (Figure 3.4). At the top of the window the current file name, date of file and op-
tionally original file name (as entered in the field), and start and end times in local time
(field computer clock) and UTC time (GPS time in NMEA messages) are displayed.
Below, in the left window frame labeled Data File Contents a total number of EM31
readings, number of GPS positions recorded, number of invalid GPS positions (with not
valid checksum), number of survey lines, comments, conductivity and Inphase readings,
and number of used fiducial markers in the field are given. In the right frame labeled
Data File Settings listed are: the EM31 dipole modes, type of used GPS NMEA mes-
sage, GPS X and Y offsets (in Distance Units), and survey mode.
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Fle Posiion Readings Convert Data Fles  Data Transfer  Help

processing NAVAT data

-
| Copyright © 2002-2006 Geomnar Scitwars Inc. |

Loading Data...

by

Figure 3.3:  Progress bar indicating loading NAV31 file

fiTrackMaker31
Ble Positon Readings Convert Data Fles Data Transfer  Help

—Local {Logger) Time -
Started:  12:34:39.916
Ended:  13:01:35.506

—Data File Contents —

Er31 Readings:
GPS Positions:
Invalid GPS Data:
Survey Lines:
Cornrents:

“Werical Mode rdgs:
Harizontal Mode rdgs

Fiducial Markers:

031112A H31

Created on 11/03/2006

-UTC Time

Started 19:34:20.00
Ended 20:01:16.00

—Data File Settings

4329 EM31: Standard
775

0 Distance Units: meters

3 GPS Message: GGAJ/GEA
1 GPS X Offget 0

4329 GPS Y Offsst 1

1] Survey Mode: Auto

0

Figure 3.4:  TrackMaker31 Main Screen after data file is loaded

3. File Menu
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When original data file is selected the name of the file and date of the creation is dis-
played at the top of the screen. In case when not original file was loaded then the current
file name is displayed, followed by an original date of creation and original file name, for
example: "Created on 03/06/2002 as 030614B.H31", (see Figure 3.5).

At this point loaded data can be used for further data processing.

3.2 Save, Save As, Close

As it was mentioned data can be saved only if the data file was previously Saved As. This
assures that the original data file will not be overwritten, i.e. with edited parameters. The
File menu item Save is enabled only when other than original data file is loaded. The
indication that file was previously Saved As is given at the top of the screen, under cur-
rently loaded file name label "Created on 03/06/2002 as 030614B.H31" provides infor-
mation that the original file name was 030614B.H31 (Figure 3.5). Otherwise this label
would provide only date of the created file (see Figure 3.6).

13 TrackMaker31
EEN Posiion Readings  Convert Data Fles  Data Transfer  Help

NET—

Data File Contents

EM31 Readings:
GFS Fositions

Fiducial Markers:

S031112A H31
Save As
Close Created on 11/03/2006 as 031112A
Edit Parameters e Time UTC Time
Lisplay XYZFle Ly 12343097 Stared:  19:34:20.00
Exit d 13.01:35506 Ended  2001:16.00

Data File Settings

4329
775

EM31:

Invalid GPS Date: 0 Distance Units: meters
Survey Lines 3 GPS Message: GGAJGSA
Comments 1 GPS X Offset 0

“erical Mode rdgs: 4329 GPSYy Offsat 0
Horizontal Mode rdgs: 0 Survey Mode: Auta

]

Standard

Figure 3.5: TrackMaker31 Main Screen with item Save enabled after
not original file was loaded

The File menu item labeled Save As allows you to save any data set. Select File | Save As
from the main program menu (Figure 3.6). After the selected menu item is clicked the
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13 TrackMaker31
N Position Readings  Convert Data Fles  Data Transfer  Help

m 5 031112A.H31
Close

= Created on 11/03/2006

Exit %d 13.01:35506

Data File Corntents —

Horizontal Mode rdgs

Fiducial Markers:

Edit Parameters gger) Time UTC Time
Display X12Fle Ly 123430918 Stared: 18342000
Ended 20011600

Em31 Readings 4329 E31 Standard
GPS Positions: 775

Invalid GPES Data: 0 Distance Units: meters
Survey Lines 3 GPS Message: GGAJGSA
Comrnents: 1 GPS X Offset 0

“erical Mode rdgs: 4329 GPSYy Offsat 0

]
]

Data File Settings

Survey Mode: Auta

Figure 3.6: TrackMaker31 Screen with loaded original data file,
disabled Save option, and selected Save As item

Save As NAV31 Input File window will be displayed in the centre of the screen, Figure

Save As NAVI1 Input File drd
Savei | o2 Daredlc ~] ® cf @
5 0310114 H31
e
My Recent 0310110 H31
Dacuments | 4jo310110H31
[',‘i 0311108431
- *J0311108.H31
Deskiop 0311118 H3L
JOF11124 HIL
0311138 H31
My Documents 50111124 HI1
L
My Computer
Ptk I
”‘I,‘:m Filg game Mod11124 - Sove
St 65 b0 [NAWY Filos a1 =han) -l Cancal

Figure 3.7:  Save As NAV31 Input File window

This option is especially useful when working with data files created in Allegro CX. Win-
dows CE system creates files that are not organized according to time stamp sequence.
When such file is loaded, first it is sorted by the program. The option Save As will save
data in organized format, and therefore loading previously saved file will be faster (since
sorting is not necessary). The program recognizes sorted files automatically.

3. File Menu
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After the file is saved with Saved As option the Main Screen of TrackMaker will be up-
dated, and file name will placed at the top of the screen and item Save in File menu will
be enabled, Figure 3.8 (compare with Figure 3.6).

13 TrackMaker31
Fle Posiion Readings  Convert Data Fles  Data Transfer  Help

Mod1112A.h31
Created on 11/03/2006 as 031112A
Local (Logger) Time UTC Time
Started:  12:34:39.916 Started 19:34:20.00
Ended:  13:01:35.506 Ended 20:01:16.00

Data File Contents

EM31 Readings:

Fiducial Markers:

Data File Settings

4329 EM31: Standard

GPS Positions: 775

Invalidd GPS Data; 1] Distance Units meters
Survey Lines: 3 GPS Message:  GGAJGEA
Comments: 1 GPE X Offset 0

Yertical Mode rdgs: 4329 GPS ¥ Offset 0
Horizontal Mode rdgs: 0 Survey Mode: Auta

]

Figure 3.8: TrackMaker31 Main Screen after completed Save As
option

Clicking on the Close item in File menu will remove data set from the program memory,
the Main Screen will display splash graphic and the menu item Open File will be en-
abled. This action allows you to load another NAV31 data file.

3.3 Edit Parameters

Three parameters entered during the field work can be modified during data processing.
Click on the Edit Parameters item in the File menu and the Edit NAV31 File Param-
eters window will appear (Figure 3.9). The Edit Parameters window is also available in
Position Readings options.

The window displays parameters that the user can edit. These are Distance Units and
GPS X and Y offsets. If all parameters were correctly specified in the field then click-
ing on OK or Cancel button will accept these entries. In case some of the parameters
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(10 Edit NAV31 File Parameters =]

Farameter Original from File  Current Settings

Instrument Type:  Standard 3.6m  |Standard 3.6m  w

Distance Units: meters meters s
GFS X Offsat 0 i
GFSY Offset il i

GFS offsets are measured in corresponding Distance Units

A

from File Cancel ‘

Figure 3.9: Edit File Parameters window

require modification they can be entered in appropriate text boxes located under label
Current Settings. Distance Units can be selected from combo list boxes, while GPS X
and GPS Y offsets must be entered in appropriate text boxes. Example of NAV31 File
Info window with modified parameters is shown in Figure 3.10.

[I[] Edit NAV31 File Parameters L OX

Farameter Original from File  Current Settings

Instrument Type:  Standard 3.6m  |Standard 3.6m  w

Distance Units: rmeters faet -
GPS X Offset 0 1—0.5
GPS 'Y Offset ] n.z

GFS offsets are measured in corresponding Distance Units

from File ‘ Cancel ‘ 0K l\‘

Figure 3.10: Modified parameters in Edit
Parameters window

Clicking on the OK button will accept any changes in editable parameters, clicking on
the Cancel button will cause the program to use initial parameters (state when window
was displayed), while clicking on the button from File will change parameters to original
values (listed in fields under label Original from File). After the buttons OK, Cancel or
from File are clicked the Edit NAV31 File Parameter will disappear.
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Any updates in this window are valid only for duration of the program. The data file will
remain the same unless it Saved or Saved As in File menu.

3.4 Display XYZ File

The Display XYZ File option allows you to display two dimensional layout of stations
in a selected XYZ file. Select File| Display XYZ File from the main program menu, as
shown in Figure 3.1. The Select XYZ to Open window will appear.

The window lists files with extension name XYZ. Select a file name and click the Open
button. The Select XYZ to Open window will close, the file will be loaded and two di-

mensional image will be displayed (Figure 3.11).

The image displayed in the Plot XYZ window shows the spatial layout of stations to
scale, based on the station coordinates as written in the selected XYZ file.
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Figure 3.11: Two dimensional layout of stations in XYZ File
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Position Readings

Positioning of the Geonics EM31 is the main function of the TrackMaker31. Location of the
electromagnetic sensor is calculated based on the recorded GPS position, instant heading of the
system, and the system geometry which is described by the location of GPS antenna.

There are two methods of positioning sensors in TrackMaker31: Position Sensors using NAV31
Data File and Position Sensors using External GPS File. The first method allows you to position
sensors based on Real Time GPS data embedded in NAV31 file while in the second technique
Real Time GPS data are replaced by GPS positions from the postprocessed GPS data file. The
second method requires that the GPS data is collected in the field computer running NAV31
program as well as in the GPS receiver logger. This option is especially useful in following cases:

¢ when real time differential data correction is not available,

* accuracy of positioning may be further improved by processing data using special
GPS software,

¢ if a special or unique coordinate system provided by GPS software is required and it
is not available in other employed data processing or mapping software.

Description of functions involved in positioning the EM31 is preceded by a short description of
the array geometry.

4.1 The NAV31 System Geometry

The GPS antenna can be placed anywhere in relation to the instrument center. However
to achieve the highest possible accuracy of the calculated positions the GPS antenna
must be placed as close to the center of the system as possible. The best and optimal
placement of the GPS antenna is located above the center of the EM31 system.

When a survey is positioned by GPS system and GPS antenna can not be placed in the
center point of the instrument the program allows to specify the GPS antenna offset
from the EM31 center. Two parameters, GPS X Offset and GPS Y Offset describe loca-
tion of GPS antenna. This location is represented by the distance which is measured
from the center of the conductivity meter to the center of the GPS antenna, while facing
direction of the movement, see Figure 4.1.
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direction of movement

El
GPS Xoffset System Y axis
System X axis
GPS Antenna
GPS Yoffset ‘ :

Q
(-]
(]
(]
o

EM31

System Reference Point (0, 0)

Figure 4.1: The EM31 and GPS antenna geometry

The procedure of specifying X and Y offsets in relation to the direction of the system
movement is very important and should be maintained during data collection for the en-
tire data file. Therefore, the operator can not walk few steps or drive backwards without
changing data file name. If it is necessary data logging must be paused for the time of
such movement. Since positioning of the sensor based on GPS is based on this assump-
tion.

This option is provided mainly for common situations where the operator carries the
EM31 on his right side, and GPS antenna (placed in backpack) is located above his left
shoulder. In this case distance between GPS antenna and the instrument (GPS X Offset)
is negative, and GPS Y Offset will be usually very small or equal to zero. This situation
corresponds to the system geometry presented in Figure 4.1.

The offset in other direction (GPS Y Offset) can be used if the instrument is towed as
long as the GPS antenna is located on the same trailer as the EM31 (Figure 4.2). As

it was mentioned earlier, the best placement of the GPS antenna is located above the
center of the EM31. In case where the GPS antenna is located in front of the electro-
magnetic sensor the GPS Y Offset is positive, and if the GPS antenna is located behind
the instrument the GPS Y Offset is negative.

If GPS antenna is located i.e. on ATV and the EM31 is placed on the trailer (there is a
point of rotation between them) then the program TrackMaker31 may provide not ac-
curate results. In such case use program GPS-XYZ, PathMaker or similar software, to
calculate lay back of the instrument.
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ATV

Point of Rotation

GPS Antenna

System Y axis

GPS Y Offset ’ EM31

System Reference
Point (0, 0)

System X axis

TRAILER

o

Figure 4.2:  Geometry of the EM31 and GPS antenna during trailer
towing

In the case where a wrong value was entered in the field, GPS X Offset and GPS
Y Offset parameters can be corrected later during data processing in the program
TrackMaker31.

In general, when GPS antenna is located off the center of the system positions of the
instrument will be calculated based on the GPS antenna position and instant heading. In
order to achieve higher quality of data positioning the survey should be carried out along
relatively smooth pathways, especially if GPS antenna is located further from the center
of the instrument.

When the direction of the survey line is changed it is advised to pause recording of data
for the duration of U-turn. Toggling between Stand By mode (pause) and Log mode is
relatively easy in the most difficult field conditions, it is done by one key stroke (Pause
and Start keys), and it can save time during data processing.

Similar approach applies to situations when the system is stopped. In this case if readings
are not paused, the random distribution of small GPS errors will likely result in unreli-
able locations of calculated sensor positions. If the offset of GPS antenna is used it may
appear that the instrument is rotating since GPS errors occur in many directions. Paus-
ing readings while the system is stopped will save time during data processing and will
result in better data presentation.
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4.2 Positioning Readings Using NAV31 Data File

After a data file is loaded the TrackMaker31 main window displays the most important
parameters of the entered data file (Figure 4.3). At the top of the window the current
file name, date of file and optionally original file name (as entered in the field), and start
and end times in local time (field computer clock) and UTC time (GPS time in NMEA
messages) are displayed. Below, in the left window frame labeled Data File Contents a
total number of EM31 readings, number of GPS positions recorded, number of invalid
GPS positions (with not valid checksum), number of survey lines, comments, conductiv-
ity and Inphase readings in Vertical and Horizontal dipole modes, and number of used
fiducial markers in the field are given. In the right frame labeled Data File Settings
listed are: the EM31 dipole modes (fixed), type of used GPS NMEA message, GPS X
and Y offsets (in Distance Units), and survey mode.

184 Trackmakera1

Convert Data Fles  Data Transfer  Help
1R A Files |
Position Readings Using External GPS File

e = 012E.H31

Created on 04/10/2002

Local (Logger) Time UTC Time
Started:  12:58:01.592 Started 17:67:25.00
Ended:  13:20:42.866 Ended 18:20:06.00
Data File Contents Data File Settings
EM31 Readings: BOB2 EM3T: Standard
GPS Positions: 1288
Invalidd GPS Data; 1] Distance Units meters
Survey Lines: 1 GPS Message:  GGAJGEA
Comments: 0 GPS X Offset -35
Yertical Mode rdgs: BOB2 GPS v Offset 0
Hotizontal Mode rdgs: 0 Survey Mode Auto
Fiducial Markers: 0

Figure 4.3:  Position Readings menu

The Position Readings Using NAV31 Data File option allows you to position EM31
stations based on Real Time GPS data which were recorded in NAV31 data file during
the survey. Select Position Sensors | Position Readings Using NAV31 Data Files from the
main program menu, as shown in Figure 4.3.

After the selected menu item is clicked the Position EM31 Readings Using NAV31 Data
File window will be displayed in the centre of the screen, Figure 4.4.
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Parameters in Positioning Readings Using NAV31 File Window

Several parameters which affect the contents and format of the created output (XYZ)
file must be specified. These are the XYZ output file name, parameters describing con-
tents and format of the created file and parameters related to electromagnetic as well as

to GPS data.

[l position EM31 Readings Using NAV31 File

Output 2 File |

Edit Parameters ‘
I

X

40 GEA/GEA

Dipole Mode Indication
[ Disahle Automatic Dipale Mode Indication

Cutput Coordinates (WGSE4)

Format
" Geodetic &
~
w UTH Units
Meters -
GPS Time Gap GPS Minimum Imerval
(® meters
12 seconds 0.z
O feet
FODOP task Corrections

Differential (DGPS)  +

Type of Output File

(@ Generic

Select EMI1 Data Type
(" Condfven

(" Inphase/vert

® Both/\Ver

Select Optoional Data
[ Elewation

G54 Message

[ Disable =
2

Fosition Mode

@ 3D

t_ B

walid anly for
GGAJGSA

[v GPsQC [V Time
Antenna Height @ C

Include in File

(" Geosoft

(" Caond/Horiz
" Inphase/Horiz
(" Both/Horiz

Header Info
Field Camments

e

Cancel | Exit ‘

Figure 4.4:  Position EM31 Readings Using NAV31 Data File

Edit Parameters

window

The TrackMaker31 main window (Figure 4.3) displays the most important
parameters of the entered data file. In case some parameters were wrongly en-
tered in the field it is possible to change them using Edit Parameters option (the
same option is available in the File menu of the TrackMaker31 main screen).
Click on the Edit Parameters button and Edit NAV31 File Parameters window
will appear (Figure 4.5).

The window displays parameters that the user can edit. These are Distance
Units and GPS X and Y offsets. If all parameters were correctly specified in
the field then clicking on OK or Cancel button will accept these entries. In case

4. Position Readings
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Figure 4.5: Edit NAV31 File Parameters window

some of the parameters require modification they can be entered in appropriate
text boxes located under label Current Settings. EM31 Type and Distance Units
can be selected from combo list boxes, while GPS X and GPS Y offsets must be
entered in appropriate text boxes. Example of NAV31 File Info window with
modified parameters is shown in Figure 4.6.

Clicking on the OK button will accept any changes in editable parameters, click-
ing on the Cancel button will cause the program to use initial parameters (state
when window was displayed), while clicking on the button from File will change
parameters to original values (listed in fields under label Original from File).
After the buttons OK, Cancel or from File are clicked the Edit NAV31 File
Parameter will disappear.

Any updates in this window are valid only for duration of the program. The data
file will remain the same unless it Saved or Saved As in File menu.
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Figure 4.6: Modified parameters in Edit Parameters window

Output File

Click on the Output XYZ File button. The Select Output File window is dis-
played (Figure 4.7).

Select a file name and click the Save button. The Select XYZ File window will
close and the selected file name will be displayed beside the Output XYZ File
button in the Position EM31 Readings Using NAV31 File window.

When Output file is specified the Proceed button in the Position EM31 Read-
ings Using NAV31 File becomes active (Figure 4.8).

Select EM31 Data Type

To select the EM31 data type (component and dipole mode) click on one of
radio buttons in the section labeled Select EM31 Data Type. In most cases both
components, Conductivity and Inphase are recorded simultaneously. Data is
always placed in the created XYZ file in the following order: X coordinate
(Easting or Longitude), Y coordinate (Northing or Latitude), and then Con-
ductivity and/or Inphase in Vertical or Horizontal dipole mode. This data may
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Figure 3.7:  Select Output File window

be followed by two columns containing Elevation and Time Stamp (see section
Select Optional Data below).

If parameter Header Info in Include in File section is checked a line listing all
parameters in the file will be placed as a header for each created XYZ file.

Select Optional Data

Two optional data can be written in the output file. These are Elevation and
Time Stamp for each reading. To select optional data click on the check box next
to the corresponding name.

If the check box labeled Elevation is clicked (checked) then a text box labeled
Antenna Height and two radio buttons labeled m and ft become active. The
text box labeled Antenna Height allows you to enter correction for Elevation
data. The Antenna Height corresponds to the distance between ground surface
and GPS antenna. If Antenna Height is set to zero then elevations for the GPS
antenna (not the ground surface) are written to the output file. Two radio but-
tons labeled m (meters) and ft (feet) allows you to specify units for elevation
data placed in the output file. It is assumed that Antenna Height parameter is
entered in units specified by these radio buttons.

Elevation values base on the recorded GPS data. Therefore Elevations will not
be written to the file if the NMEA message GLL was used during the survey.
Message GLL does not contain elevation data. Data is always placed in the
created XYZ file in the following order: X coordinate (Easting or Longitude),
Y coordinate (Northing or Latitude), Conductivity (or Inphase) in Vertical and
then in Horizontal dipole mode, Elevation and Time Stamp.
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Figure 4.8: Position EM31 Readings Using NAV31 Data File
window

If parameter Header Info in Include in File section is checked a line listing all
parameters in the file will be placed as a header for each created XYZ file.

Type of Output File

Check the option appropriate for the contouring software used. The Generic
option will create a four or more column file without any text strings. This file
can be used as an input file for many contouring packages (including Surfer).
Geosoft format will cause the program to write LINE # at the beginning of each
survey line.

Include in File

This section contains two check boxes labeled Header Info and Field Com-
ments. When Header Info box is checked the file will contain a header listing
type of coordinates and names of data contained in each column of created
XYZ file. Checking box labeled Field Comments will cause the program to
write text of all field comment (entered by the operator during the survey) in to
the created file.
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Output Coordinates

Positions can be written in the output file as geodetic (geographical) coordinates
(Latitude/Longitude) or they can be converted to UTM coordinates. The pro-
gram uses the WGS1984 datum. To select coordinates click Geodetic or UTM
radio buttons (Figure 4.9).

Geodetic coordinates, Latitude and Longitude are given in degrees. They can be
written in two formats DD.DDDDDDDD or DDMM.MMMMM (native for-
mat found in NMEA GPS messages). To select which format click the appropri-
ate radio button in Format section located at the radio button labeled Geodetic.
This section is active only when radio button Geodetic is selected (Figure 4.9).

UTM coordinates can be generated in meters, feet, or US Survey feet. To select
units for UTM coordinates select proper parameter from the combo box located
in the Units section located at the UTM radio button (Figure 4.9). This combo
box is active only when radio button labeled UTM is selected.

GPS Time Gap

Differentially corrected GPS data often has gaps, due to differences in the con-
stellation of satellites visible to two (fixed and moving receivers), lack of beacon
signal, surveying near trees, buildings, and other elevated obstructions. These
gaps are filled by TrackMaker31 with the assumption that the GPS receiver
speed is essentially constant and that it moves along a straight line during the

gaps.

The GPS Time Gap parameter specifies the maximum time during which the
EM31 data will be linearly interpolated between two GPS positions. Enter this
parameter (in seconds) in the edit box labeled seconds in the GPS Time Gap
section (Figure 4.9). In most cases a value 2 to 3 times larger than the GPS data
acquisition frequency is adequate, however the user has to determine this value
based on the survey specific conditions and requirements. To ignore effect of
this parameter enter a large number of seconds (i.e. 300 or more) as GPS Time
Gap parameter.

GPS Minimum Interval

The GPS Minimum Interval parameter specifies the minimal distance between
two GPS stations that will be used in interpolation. If this distance is smaller
than the specified GPS Minimum Interval, then all EM31 readings located be-
tween these two stations will be ignored. This parameter is useful in cases when
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the operator stops for a moment and data are collected in one point. Limited
accuracy of GPS positioning will create randomly distributed positions in area
adjacent to the stationary location of the system. If TrackMaker31 will calculate
positions of sensor in case offset values (GPS X and/or GPS Y Offsets) are dif-
ferent than zero, positions of the EM31 will have quite large variations associ-
ated with apparent change of direction of the survey line caused by randomly
close spaced GPS positions. In most cases a value 2 or 3 times smaller than
average distance between two GPS stations is adequate, however the user has to
determine right value for this parameter which will depend on survey conditions
and first of all accuracy of the employed GPS receiver. To ignore the effect of
this parameter and to use all stations during creating XYZ file (i.e. during test-
ing when GPS antenna is stationary) set this parameter to zero.

Enter the GPS Minimum Interval in the edit box and check one of the two radio
buttons labeled meters and feet (indicating distance unit) in the GPS Minimum
Interval section (Figure 4.9).

GSA Message

This parameter is used to disable GSA message. This is to be used only if the
operator has specified in the data acquisition program (NAV31) that the GPS
Message will be pair GGA/GSA and for any reason message GSA was not
recorded. In such case the TrackMaker31 will search for GPS quality informa-
tion contained in not recorded GSA statement and it would conclude that GPS
readings are invalid. Disabling GSA message in this situation causes that the
program will use only information available from GGA message.

PDOP Mask

The PDOP Mask is used to filter quality of GPS positions. The index called
PDOP (Position Dilution of Precision) measures the strength of satellite cover-
age for a given area. PDOP is affected by the number of satellites visible and
their relative positions in the sky. The smaller the number of PDOP the stronger
the satellite coverage is. When there are more than 5 satellites widely spaced
visible, the PDOP is 4 or less. However, when there are less satellites visible, or
they are unevenly spaced in the sky, PDOP values can be 6 or higher. In most
cases, the PDOP in open sky is less than 3, and most accuracies given for many
GPS systems are given for this norm. The index called GDOP covers time accu-
racy in addition, while the index HDOP is related only to horizontal position fix
(it is used when message GGA was selected). Refer to GPS documentation and
literature for more information related to error sources of GPS positioning.
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The section PDOP Mask may differ depending on GPS NMEA message used. It
is related to PDOP parameter if GGA/GSA, POS, or GGK was employed dur-
ing the survey, to HDOP if GGA was used, to GDOP if LLK was used during
the survey, and it is invalid if GLL or LLQ message was used.

Enter the PDOP (HDOP or GDOP) value in the edit box in the PDOP Mask
section, Figure 4.9. All positions (as well as EM31 readings) associated with
GPS data of higher than specified value of this index will be ignored.

Corrections

Select type of differentially corrected position data to be used during the cre-
ation of XYZ file in the combo list box labeled Corrections. Four types of GPS
corrections are given: Raw (GPS), Differential (DGPS), Differential (RTK 3),
Differential (RTK 4), and Differential (RTK 5). Last three types of RTK (real
time kinematic) corrections are available only in high end of GPS receivers and
differently named depending on manufacturer, however in NMEA specifica-
tions they indicate Quality Parameter 3, 4, and 5. When Raw is selected, both
differentially corrected and raw GPS data are used to calculate positions of
EM31 stations.

Position Mode

This option is valid only if the pair GGA/GSA messages were used during data
collection. If radio button labeled 3D is checked then GPS data in mode 3D are
used, while when radio button 2D is checked then program uses 2D as well as
3D mode of GPS data.

It should be noted that if any NMEA message indicates that GPS position (fix) is invalid
this data is ignored by the TrackMaker31.

TrackMaker31 User's Manual



Creating XYZ Files With Positioned Readings

When all parameter are set and output file name is specified, the Proceed button is ac-
tivated in the Position Readings Using NAV31 File window. After you click the Proceed
button, the program begins to filter loaded data, calculates EM31 stations positions
based on the recorded GPS readings, instant heading, and other specified parameters,
and writes results to the XYZ output file. A progress bar at the bottom of the screen
shows the percentage of the file processed (Figure 4.9).

[0 pasition EM31 Readings Using NAV31 File X
Quiput 77 File |C:\F’rogramsGeomar\Na\Afy\Dataﬂ WWADAT012 vz
Twpe of Output File
Edit Parameters ‘ ‘ (® Generic (" Geosoft
Dipole Mode Indication Select EM31 Data Type
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Output Coordinates (WGS84) (" Inphase/ver (" Inphase/Horiz
. & i
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@
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Figure 4.9:  Position EM31 Readings Using NAV31 File
window during creating XYZ file

The speed of this operation depends on the size of the input file. After the output XYZ
file is created a two dimensional layout of the survey is displayed (Figure 4.10).

The image displayed in the Plot XYZ window shows the spatial layout of stations to
scale, based on the station coordinates as written to the created file. The display has
fixed colours. GPS positions are marked by larger grey dots while the EM31 stations are
plotted by smaller red dots. This plot window can be closed by clicking on Close button
(located in the top right corner of the window).
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I

Figure 4.10: Two dimensional layout of stations taken with the Geonics EM31. The
GPS X and Y offsets were set to zero (GPS antenna was located above
the center of the EM31).

After the Plot XYZ window is closed a button Replot Last Output File becomes ac-

tive and the layout of data can be examined again. However, at this time original GPS
positions will not be displayed and only instrument positions will be represented by red
dots on the screen. Files created by this portion of the program can be also viewed at any
time using the File | View XYZ File menu.

After the file is created and its layout is examined it is possible (if required) to recreate
XYZ file with changed system geometry parameters. To do this, click Edit Parameters
button, the Edit NAV31 File Parameters window will appear again. After changes are
done, click the Proceed button to repeat procedure of creating XYZ file. See example
in Figure 4.11 where GPS antenna location was changed as compared to case shown in
Figure 4.10.

If the input file does not contain sufficient GPS information, or parameters are not
correctly selected, the program will display a warning message (Figure 4.12), and the
program will pause operation till the OK button is clicked in the warning window.
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Figure 4.11: Two dimensional layout of stations taken with the EM31. The GPS
antenna location: GPS X Offset = -0.6 m and GPS Y Offset = 0 m (the
first SW line was surveyed in NW direction).

This message may indicate lack of GPS data in the file, however in most cases it reflects
lack of GSA messages when GGA/GSA was selected in the data acquisition program
(check Disable GSA Message), raw positions only when Differential button is checked,
too small value specified in GPS Time Gap section, not existing EM31 data type speci-
fied in Select Data section, etc..

TrackMaker31 g‘

'*: Mo readings,
L check file content,

o3PS paramefers and EM data setings

Figure 4.12: Warning window
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4.3 Positioning Readings Using External GPS File

After a data file is loaded the TrackMaker31 main window displays the most important
parameters of the entered data file (Figure 4.3). At the top of the window the current
file name, date of file and optionally original file name (as entered in the field), and start
and end times in local time (field computer clock) and UTC time (GPS time in NMEA
messages) are displayed. Below, in the left window frame labeled Data File Contents a
total number of EM31 readings, number of GPS positions recorded, number of invalid
GPS positions (with not valid checksum), number of survey lines, comments, conductiv-
ity and Inphase readings in Vertical and Horizontal dipole modes, and number of used
fiducial markers in the field are given. In the right frame labeled Data File Settings
listed are: the EM31 dipole modes (fixed), type of used GPS NMEA message, GPS X
and Y offsets (in Distance Units), and survey mode.

The Position Sensors Using External GPS File item of the Position Sensors menu allows
you to position EM31 stations based on separately logged GPS positions which were
postprocessed by a GPS software and then exported to ASCII format file. It is assumed
that GPS positions were concurrently recorded by NAV31 program during the survey.
Select Position Sensors | Position Readings Using External GPS File from the main pro-
gram menu, as shown in Figure 4.13.

13 TrackMaker31

Created on 04/10/2002
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Ended
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EM31:
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Invalid GPS Date: 0 Distance Units: meters
Survey Lines 1 GPS Message: GGAJGSA
Comments ] GPS X Offset -4
“erical Mode rdgs: 662 GPSYy Offsat 0
Horizontal Mode rdgs: 0 Survey Mode: Auta
Fiducial Markers: ]
Figure 4.13: Position Readings menu
I
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After the selected menu item is clicked the Position EM31 Readings Using External

GPS File window will be displayed in the centre of the screen, Figure 4.14.
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Figure 4.14: Position EM31 Readings Using External GPS File

window

Parameters in Positioning Readings Using External GPS File Window

Several parameters which affect the contents and format of the created output (XYZ)
file must be specified. These are GPS and XYZ file names, parameters describing

contents of the created file and parameters related to GPS as well as to electromagnetic

data.

Edit Parameters

The TrackMaker31 main window (Figure 4.13) displays the most important

parameters of the entered data file. In case some parameters were wrongly en-
tered in the field it is possible to change them using Edit Parameters option (the
same option is available in the File menu of the TrackMaker31 main screen).

Click on the Edit Parameters button and Edit NAV31 File Parameters window
will appear (Figure 4.15).
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Figure 4.15: Edit NAV31 File Parameters window

The window displays parameters that the user can edit. These are Instrument
Type, Distance Units and GPS X and Y offsets. If all parameters were cor-
rectly specified in the field then clicking on OK or Cancel button will accept
these entries. In case some of the parameters require modification they can be
entered in appropriate text boxes located under label Current Settings. Instru-
ment Type and Distance Units can be selected from combo list boxes, while GPS
X and GPS Y offsets must be entered in appropriate text boxes. Instrument
type parameter (EM31) is not used in this version of the program and it has
only informative meaning. Example of NAV31 File Info window with modified
parameters is shown in Figure 4.16.

Clicking on the OK button will accept any changes in editable parameters, click-
ing on the Cancel button will cause the program to use initial parameters (state
when window was displayed), while clicking on the button from File will change
parameters to original values (listed in fields under label Original from File).
After the buttons OK, Cancel or from File are clicked the Edit NAV31 File
Parameter will disappear.

Any updates in this window are valid only for duration of the program. The data
file will remain the same unless it Saved or Saved As in File menu.
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Figure 4.16: Modified parameters in Edit Parameters
window

Input GPS File

Click on the Input GPS File button. The Select External GPS ASCII File win-
dow is displayed (Figure 4.17).
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Figure 4.17: Select External GPS File window

Select a file name and click the Open button. The Select External GPS ASCII
File window will close and the selected file name will be displayed beside the
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Input GPS File button in the Position Sensors Using External GPS File window.
The external GPS file must be in ASCII (text) format with column delimiters
set to comma or spaces. Several examples of the external GPS files are given in
Appendix B.

Output File

Click on the Output XYZ File button. The Select Output File window is dis-
played (Figure 4.18).
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Figure 4.18: Select Output File window

Select a file name and click the Save button. The Select XYZ File window will
close and the selected file name will be displayed beside the Output XYZ File
button in the Position Sensors Using External GPS File window.

When all three, Input NAV31, Input GPS and Output files are specified the
Proceed button in the Position EM31 Readings Using External GPS File be-
comes active (Figure 4.19).

Select EM31 Components

To select EM31 components click on one of radio buttons labeled Conductiv-
ity and Inphase, Conductivity, and Inphase. EM31 components can be taken

in Vertical or Horizontal dipole mode (see Select EM31 Dipole Mode below).
Data is always placed in the created XYZ file in the following order: X coordi-
nate (Easting or Longitude), Y coordinate (Northing or Latitude), and Conduc-
tivity and Inphase. The optional parameter Time (time stamp for each reading)
will be placed always in the last column of the file.

If parameter Header Info in Include in File section is checked a line listing all
parameters in the file will be placed as a header of the created XYZ file.
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Figure 4.19: Position EM31 Readings Using External GPS File
window

Select EM31 Dipole Mode

To select EM31 dipole mode click on one of radio buttons labeled Vertical
Dipole Mode and Horizontal Dipole Mode. EM31 components Conductivity and
Inphase can be taken simultaneously, however they can be measured only in
one, Vertical or Horizontal dipole mode.

The Select EM31 Dipole Mode section contains one more parameter: Disable
Automatic Mode Indication. This option is designed mainly for surveys conduct-
ed with the EM31 placed on a trailer. Vertical and Horizontal dipole mode for
each reading is indicated in the file based on a state of mercury switch mounted
in the instrument. During vibrations caused by towing the EM31 in rough ter-
rain (or by any small obstruction) it may happen that some of the records are
tagged as readings taken in Horizontal mode even if the EM31 is fixed on the
trailer in Vertical dipole mode. Despite of wrong indication of dipole mode
values of recorded Conductivity and Inphase are correct. To place all recorded
readings (regardless of the mercury switch indication) in the output file click on
the check box labeled Disable Automatic Dipole Mode Indication.

If parameter Header Info in Include in File section is checked a line listing all
parameters in the file will be placed as a header of the created XYZ file.
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Type of Output File

Check the option appropriate for the contouring software used. The Generic
option will create a three or more column file without any text strings. This file
can be used as an input file for many contouring packages (including Surfer).
Geosoft format will cause the program to write a message LINE # at the begin-
ning of each survey line.

Include in File

This section contains two check boxes labeled Header Info and Field Com-
ments. When Header Info box is checked the file will contain a header listing
type of coordinates and names of channels contained in each column of created
XYZ file. Checking box labeled Field Comments will cause the program to
write text of all field comment (entered by the operator during the survey) in to
the created file.

GPS Time Gap

Differentially corrected GPS data often has gaps, due to differences in the con-
stellation of satellites visible to two (fixed and moving receivers), lack of beacon
signal, surveying near trees, buildings, and other elevated obstructions. These
gaps are filled by TrackMaker31 with the assumption that the GPS receiver
speed is essentially constant and that it moves along a straight line during the

gaps.

The GPS Time Gap parameter specifies the maximum time during which the
EM31 data will be linearly interpolated between two GPS positions. Enter this
parameter (in seconds) in the edit box labeled seconds in the GPS Time Gap
section (Figure 4.19). In most cases a value 2 to 3 times larger than the GPS
data acquisition frequency is adequate, however the user has to determine this
value based on the survey specific conditions and requirements. To ignore effect
of this parameter enter a large number of seconds (i.e. 300 or more) as GPS
Time Gap parameter.

GPS Minimum Interval

The GPS Minimum Interval parameter specifies the minimal distance between
two GPS stations that will be used in interpolation. If this distance is smaller
than the specified GPS Minimum Interval, then all EM31 readings located be-
tween these two stations will be ignored. This parameter is useful in cases when
the operator stops for a moment and data are collected in one point. Limited
accuracy of GPS positioning will create randomly distributed positions in area
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adjacent to the stationary location of the system. If TrackMaker31 will calculate
positions of sensor in case offset values (GPS X and/or GPS Y Offsets) are dif-
ferent than zero, positions of the EM31 will have quite large variations associ-
ated with apparent change of direction of the survey line caused by randomly
close spaced GPS positions. In most cases a value 2 or 3 times smaller than
average distance between two GPS stations is adequate, however the user has to
determine right value for this parameter which will depend on survey conditions
and first of all accuracy of the employed GPS receiver. To ignore the effect of
this parameter and to use all stations during creating XYZ file (i.e. during test-
ing when GPS antenna is stationary) set this parameter to zero.

Enter the GPS Minimum Interval in the edit box and check one of the two radio
buttons labeled meters and feet (indicating distance unit) in the GPS Minimum
Interval section (Figure 4.19).

Format of the External GPS File

This section describes contents of the External GPS File. It is assumed that the
file is in ASCII (text) format, and columns are delimited by comma or spaces.
Parameters that have to be specified include: type of coordinates (UTM or
Geodetic), identifying numbers of columns corresponding to each coordinate
and time, and indicating time of GPS data (UTC or satellite time). These pa-
rameters are necessary for TrackMaker31 to correctly calculate positions of each
Sensor.

Post-processed GPS files in ASCII (text) format include UTM or Geodetic
(Latitude/Longitude) coordinates. To select coordinates click Geodetic or UTM
radio buttons (Figure 4.21). Geodetic coordinates, Latitude and Longitude are
given in degrees. The program assumes format DDD.DDDDDDDD. Format
DDMM.MMMMM (native format found in NMEA GPS messages) is not
supported by this option of TrackMaker31. UTM coordinates can be generated
in meters or feet. To select units for UTM coordinates click one of the radio
buttons located in the Units section located at the UTM radio button (Figure
4.20). These radio buttons are active only when the radio button labeled UTM is
selected.

Specify columns where each coordinate and time in text boxes labeled Column.
Valid format of the time is hh:mm:ss.

Check box labeled UTC/Satellite Time Lag (13s) has to be checked if your GPS
software is using Satellite Time to time stamp positions. NMEA messages, and
therefore NAV31 data file contains UTC time as a time of GPS reading. In most
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cases, if GPS logger is used to save data Satellite Time is used. Please refer to

your GPS software manual. Currently difference between UTC and Satellite
clocks is 13 seconds.

Creating XYZ Files With Positioned Readings

When all parameter are set and input and output file names are specified, the Proceed
button is activated in the Position Sensors Using External GPS File window. After you
click the Proceed button, the program begins to read input files, replaces GPS positions
by positions given in GPS file, calculates EM31 stations positions based on the recorded
GPS readings, instant heading, and other specified parameters, and writes results to the
XYZ output file (or files depending on the Output Data setting). A progress bar at the
bottom of the screen shows the percentage read (Figure 4.20).

|:||:| Position EM31 Readings Using External GPS File g

Input GPS File |C:\Pr0gramsGeomar\Na\fw\DalaN Y\ TRext1 7 ASC
Output XvZ File |C:\Pr0gramsGeomar\Na\Ny\DataSl \Sepld0xy:

Twpe of Output File

Edit Parameters ‘ RePlot Last Output File (@ Genetic " Geosoft
Faormat of the External GPS File Select EM31 Components
w UTH Coardinates  Colurn ® Conductivity and Inphase
Units e
: (" Conduct
& matars Easting / LON ,T = SREETYy
Ciioet MNorhing /LAT |1 Inphase ¥ Time Stamp
(" USSurvayfeet | Time thhommiss) [3 Select EM31 Dipole Mode
(" Geodetic (DDD.DD..) ® “ertical Dipole Mode

(" Horizontal Dipole Mode

[V UTC/Satellite Time Lag (1 3s) [ Dizahle Autamatic Made Indication

GPS Time Gap GPS Minimurm Interval Cutput File Comments
5 seconds 0z ® meters [v HeaderInfa S oaeeed
" fest [+ Field Comments | [}

Filters Input Files

Cancel Exit

Figure 4.20: Position Sensors Using External GPS File window
during creating XYZ file

The speed of this operation depends on the size of input files. After the output XYZ file
is created a two dimensional layout of the survey is displayed (Figure 4.21).

The image displayed in the Plot XYZ window shows the spatial layout of stations to
scale, based on the station coordinates as written to the created file. The display has
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Plot XYT C:\ProgramsGeomar\Navvy\Datad 1\Sep0410.xyz

Figure 4.21: Two dimensional layout of stations taken with the Geonics EM31 and GPS. The
GPS antenna was located above the center of the EM31 (GPS X and Y offsets

are set to zero).

fixed colours. GPS positions are marked by larger grey dots while the EM31 stations are
plotted by smaller red dots. This plot window can be closed by clicking on Close button
(located in the top right corner of the window).

After the Plot XYZ window is closed a button Replot Last Output File becomes active
and the layout of data can be examined again. However, at this time original GPS posi-
tions will not be displayed and all instruments will be represented by the same colour on
the screen. Files created by this portion of the program can be also viewed at any time
using the File|View XYZ File menu.

After the file is created and its layout is examined it is possible (if required) to recreate
XYZ file with changed system geometry parameters. To do this, click Edit Parameters
button, the Edit NAV31 File Parameters window will appear again. After changes are
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done, click the Proceed button to repeat procedure of creating XYZ file. See example
in Figure 4.22 where GPS antenna location was changed as compared to case shown in
Figure 4.21.

Plot XYT C:\ProgramsGeomar\Navvy\Datad 1\Sep0410.xyz

~5

Figure 4.22: Two dimensional layout of stations taken with the Geonics EM31 and GPS. The
GPS antenna was located off the center of the EM31 (GPS X offset = 0.7 m and
GPS Y offset =0).

If the input file does not contain sufficient GPS information, contains different time
range, or parameters are not correctly selected, the program will display a warning mes-
sage.
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Convert Data Files

Convert menu of TrackMaker31 program allows you to convert the NAV31 binary file to other
formats. There are five items associated with the Convert menu (Figure 5.1):

convert NAV31 file to Geonics DAT31W (.G31) format,

convert NAV31 file to general format ASCII file,
retrieve and position field comments from NAV31,
convert GXY file to ASCII file containing positions,

correct system time constant delay in XYZ files.

,',E'ﬂ TrackMaker31

Hle  Positon Readings

Convert Data Flles

GKY Fle to XY (ASCI) Format

Data Transfer  Help

Correct Time Constant Delay in XYZ File

Copyright @ 2002-2006 Geomar Scitware Inc.

PICCESSINg MNAVET data

-

Figure 5.1: Convert Data Files menu

Files converted to Geonics DAT31W format can be further processed by the Geonics DAT31W
program, while files converted to general ASCII format can be easily reformatted and used by
other software. While retrieving comments from NAV31 file, the program retrieves text of the
comment and their position based on neighbouring GPS records. When converting GXY files
(containing only GPS positions and field comments) the program generates simple XY type of
file (coordinates in two columns with optional parameters). Correct Time Constant Delay item
provides correction for specified time constant delay of the system (EM instrument specific time
constant combined with GPS latency). Any XYZ file containing sequential time stamp column

can be corrected while using this option.
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It should be noted that three first items of Convert Files menu are disabled. They are enabled
automatically after the NAV31 data file is loaded in File menu (Figure 5.2).

,I,Qg;'ﬂ TrackMaker31

Fle Position Readings s

ERABEIENE SR Data Transfer  Help
MAY31 (H31) Filet to Geonics (G31) Format
MAV3L Fles ta ASCI Format
Retrieve and Position Field Camments
GXY Fle to XY (ASCI) Format
Correct Time Constant Delay in XYZ File

Local (Loggery e CTETIRE
Started:  14:03:51.124 Started 18:03:17.00
Ended:  15:20:14.064 Ended 20:1%:40.00
Data File Contents Data File Seftings
Et31 Readings: 19985 EM31: Short
GPS Positions: 4215
Invalidd GPS Data; 1] Distance Units: meters
Survey Lines: 3 GPS Message:  GGAJGSA
Comments: 2 GPS X Offset -35
Yertical Mode rdgs: 11576 GPS v Offset 0
Horizontal Mode rdgs: 8409 Survey Mode Auto
Fiducial Markers: 0

Figure 5.2:  Convert Data Files menu after NAV31 file is loaded to
the program

Selected examples of file formats created by TrackMaker31 are given in Appendix B of this
manual.

5.1 Convert NAV31 Data to Geonics DAT31W (G31) Format

The Convert NAV31 to Geonics G31 Format option allows you to convert NAV31 files
to Geonics DAT31W format. Select Convert|NAV31 to Geonics G31 Format from the
main program menu, as shown in Figure 5.2.

After the selected menu item is clicked the Convert NAV31 Files (H31) to Geonics G31
Format window will be displayed in the centre of the screen, Figure 5.3.
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Convert NAV31 Data to Geonics G31 Format g‘

Dutput File (GSUI |

Output Data. ‘ ‘

[v Include GPS Positions

v Include Comments .
Cancel ‘ Exit |

I

Figure 5.3:  Convert NAV31 Files to Geonics G31 Format window

Parameters in Convert NAV31 Data to Geonics G31 Format Window

Several parameters which affect the contents and format of the created output (G31)
file must be specified. The first is Output File name. Output Data parameters if checked
cause the program to write GPS positions, Comments entered in the field. Time Stamp
for each reading is included automatically.

Output File (G31)

Click on the Output File (G31) button. The Select Output File window is dis-
played (Figure 5.4).

Select Output File ra-_lﬁ

Savej | o2 Deiedl =] =®Bo@E-

E f|a1114a.g31
%] f|0412153,931
MyFecont sk g31
Dacumenta e} pshn.g31
[} HSHN_1.G71
fiman1.g3
. 3
i a3

Hvangan

i fJvshngil
'3! VSN _1G3L
My Computer )
- 1
Htwarkc — =
’d);"ﬂcﬂi Fily geme: ‘md':’i '.] e

Savo 88 o [Goonics EM31 Files (=G1). -l Cancal

Figure 5.4:  Select Output File window

Select a file name and click the Save button. The Select Output File window will
close and the selected file name will be displayed beside the Output File (G31)
button in the Convert NAV31 to Geonics G31 Format window.

When Output file is specified the Convert button in the Convert NAV31 to
Geonics G31 Format window becomes active.
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Output Data

TrackMaker31 can generate a file with EM31 data as recorded by NAV31 data
acquisition program. The file may also contain GPS positions and Comments.
Check appropriate check boxes in section labeled Data Output. GPS positions
are properly written in Geonics DAT31W format regardless which GPS message
was used during the survey.

Converting NAV31 Data to Geonics DATH31DW (G31) Format

When all parameters are set and input and output file names are specified, the Convert
button is activated in the Convert NAV31 File to Geonics G31 Format window. After
you click the Convert button, the program begins to read the input file, converts data to
DAT31W format and writes results to the output file. A progress bar at the bottom of
the screen shows the percentage of the file read (Figure 5.5).

Convert NAV31 Data to Geonics G31 Format @
Qutput File (G31) |C:\ProgramsGeomar\Nawy\DataS] YW0d12.931

Output Data

[¥ Include GPS Positions ‘ ‘ Convert

[¥ Include Comments

Cancel ‘ Exit

Figure 5.5: Convert NAV31 Files (H31) to Geonics G31 Format
window during data processing

The speed of this operation depends on the size of the input file. After the output (G31)
file is created the View Converted File button becomes active. Clicking on this button
will display first 63 Kbytes of the created file.

The created file can be loaded to the Geonics DATH31DW program. It should be noted
that the created file contains original GPS positions, without corrections for GPS X and
Y Offsets specified during the survey.

Clicking Cancel button will clear text box at Output File (G31) button. Click on Exit but-
ton to close the Convert NAV31 Files (H31) to Geonics G31 Format window.

An example of data file in Geonics DAT31W (G31) format is given in Appendix B.
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5.2 Convert NAV31 Data to ASCII Format

The Convert NAV31 Data to ASCII Format option allows you to convert NAV31 binary
files to ASCII format, which can be viewed with any text editor and then easily converted
to the other format. Select Convert|NAV31 to ASCII Format from the main program
menu, as shown in Figure 5.2.

After the selected menu item is clicked the Convert NAV31 Files to ASCII Format win-
dow will be displayed in the centre of the screen, Figure 5.6.

Convert NAV31 Data to ASCIl Format g

Output File ‘
Format of GPS Positions
Geodetic UTH PMGS84) Origiinal NMEA Message
(" DDD.DDDDDODDD (" meters ® NMEA
 DODMM MbAbARR " feet (forced for LeicaTPS)
(" 1S Survey feet

Cancel Exit

Figure 5.6:  Convert NAV31 Files to ASCII Format window

Parameters in Convert NAV31 Data to ASCIl Format Window

Several parameters which affect the contents and format of the created output (ASC)
file must be specified. These are the ASCII file name, and Format of GPS Positions
(coordinates format or original NMEA statement).

Output File

Click on the Output File button. The Select Output File window is displayed
(Figure 5.7).

Select a file name and click the Save button. The Select ASC Output File win-
dow will close and the selected file name will be displayed beside the Output
File (ASC) button in the Convert NAV31 Files to ASCII Format window.

When Output file is specified the Convert button in the Convert NAV31 Data to
ASCII Format window becomes active.
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Figure 5.7:  Select ASC Output File window

Format of GPS Positions

Positions can be written in the output file as geodetic (geographical) coordinates
(Latitude/Longitude), they can be converted to UTM coordinates, or written to
file as original NMEA messages (exactly as streamed by a GPS receiver). The
program uses the WGS1984 datum. To select coordinates click the appropriate
radio buttons in the sections labeled Geodetic or UTM (Figure 5.6).

Geodetic coordinates, Latitude and Longitude are given in degrees. They can
be written in two formats DD.DDDDDDDD or DDMM.MMMMM (native
format found in NMEA GPS messages). To select which format click the appro-
priate radio button in the section labeled Geodetic (Figure 5.6).

UTM coordinates can be generated in meters, feet or US Survey feet. To select
units for UTM coordinates click one of the radio buttons located in the Units
section located at the UTM radio button (Figure 5.6).

Converting NAV31 Data to ASCII Format

When all parameter are set and output file name is specified, the Convert button is
activated in the Convert NAV31 Data to ASCII Format window. After you click the
Convert button, the program begins to read the data, converts data to ASCII format and
writes results to the output file. A progress bar at the bottom of the screen shows the
percentage read (Figure 5.8).
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Convert NAV31 Data to ASCIl Format g
Qutput File ‘C:\PmgramsGeDmar\Nawy\DataET\VWEMTE.asc

Format of GPS Positions

Geodetic LUTh PWGS84) Origiinal NWMEA Message Convert
(" DDD.DDDODDDD ® meters " MMEA [y
¢ DODMM MM " fest {farcad for Leica TS

" LS Survey feet

Cancel Exit

Figure 5.8: Convert NAV31 Files to ASCII Format window during
data processing

The speed of this operation depends on the size of the input file. After the output file
is created the View Converted File button becomes active. Clicking on this button will
display first 63 Kbytes of the created file.

The created file contains EM31 readings, GPS positions, and entire information related
to the instrument and survey settings. Example of the output file in ASCII format is
given in Appendix B.

Clicking Cancel button will clear text box at Output File button. Click on Exit button to
close the Convert NAV31 Data to ASCII Format window.

5.3 Retrieve and Position Field Comments

The Retrieve and Position Field Comments option allows you to convert retrieve field
comments from NAV31 binary files. At the same time the program assigns GPS posi-
tions to indicate where these comments were entered by the operator. The position can
be assigned either as a GPS position preceding or position following the comment entry.
The resulting output file consists of coordinates and corresponding text of the comment.
Select Convert | Retrieve and Position Field Comments from the main program menu, as
shown in Figure 5.2.

After the selected menu item is clicked the Position Comments Recorded in NAV31 File
window will be displayed in the centre of the screen, Figure 5.9.

5. Convert Data Files 61



Position Comments in NAV31 Data

Dutput File (TXT) ‘
Coordinates Format (WGESE54) Comment Position at

Geodetic LT

@& DDD.ODDDDDDDD " meters ® Last GPS Position

" feet

" DDOMBMBARBMRAR " US Surveyfeet " MNext GPS Position

[
Cancel Exit

Figure 5.9:  Position Comments in NAV31 Data window

Parameters in Position Comments Recorded in NAV31 File Window

Output File (TXT)

Several parameters which affect the contents and format of the created output (TXT)
file must be specified. These are the output file names, coordinates format, and indicat-
ing type of position of the comment - using a preceding or following GPS reading.

Click on the Output File (TXT) button. The Select Output File window is dis-

played (Figure 5.10).
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Figure 5.10: Select Output File window

Select a file name and click the Save button. The Select Output File window will
close and the selected file name will be displayed beside the Output File (TXT)
button in the Position Comments Recorded in NAV31 File window.
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When both, Input and Output files are specified the Proceed button in the Posi-
tion Comments Recorded in NAV31 File window becomes active.

Coordinates Format

Positions can be written in the output file as geodetic (geographical) coordi-
nates (Latitude/Longitude) or they can be converted to UTM coordinates. The
program uses the WGS1984 datum. To select coordinates click the appropriate
radio buttons in sections labeled Geodetic or UTM (Figure 5.9).

Geodetic coordinates, Latitude and Longitude are given in degrees. They can
be written in two formats DD.DDDDDDDD or DDMM.MMMMM (native
format found in NMEA GPS messages). To select which format click the appro-
priate radio button in section labeled Geodetic (Figure 5.9).

UTM coordinates can be generated in meters, feet or US Survey feet. To select
units for UTM coordinates click one of the radio buttons located in the Units
section located at the UTM radio button (Figure 5.9).

Comment Position at

This section specifies how GPS positions are assigned to the comment. There
are two choices: Comment can be assigned to the last position that was recorded
by the NAV31 program, or to the position that follows comment entry. In most
cases any choice is right since comments are usually taken while collecting data
(including GPS positions) and during comment entry operator stops record-

ing for a moment. However the option Last GPS Position appears to be more
natural since after the comment entry the operator may stop taking readings
and later continue survey from other location.

To select comment position option click one of the radio buttons labeled Last

GPS Position and Next GPS Position located in the Comment Position at sec-
tion of the window (Figure 5.9).

Positioning Comments Recorded in NAV31 File

When all parameter are set and input and output file names are specified, the Proceed
button is activated in the Position Comments Recorded in NAV31 File window. After
you click the Proceed button, the program begins to read the input file, converts data to
ASCII format and writes results to the output file. A progress bar at the bottom of the
screen shows the percentage read (Figure 5.11).
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Position Comments in NAV31 Data B|
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Figure 5.11: Position Comments Recorded in NAV31 File during
data processing

The speed of the operation depends on the size of the input file. After the output file is
created the View File button becomes active. Clicking on this button will display first 63
Kbytes of the created file.

The created file contains GPS positions in the first two columns followed by the text of
comment as recorded in the field. Example of the output file containing comments is
given in Appendix B.

Clicking Cancel button will clear text boxes at Input File (H31) and Output File (TXT)
buttons. Click on Exit button to close the Position Comments Recorded in NAV31 File
window.

5.4 Convert GXY Files to XY (ASCII) Format

Files GXY are created by the NAV31 when only GPS data are collected (EM31 is
Disabled). This type of file contains GPS positions and optionally field comments. The
Convert GXY File to XY (ASCII) Format option allows you to convert GXY binary
file to simple XY type of file. This file contains coordinates placed in first two columns
with optional field comments, elevation, UTC time, local time, and GPS station number
located in following columns. All parameters are always placed in above order. This for-
mat can be viewed with any text editor and it can be easily converted to other formats.

It should be noted that GXY files created with any other Geomar data acquisition pro-
grams (i.e. ML61, NAV61MK2, NAV61, NAV3S, etc.) can be converted to ASCII format
using this option of TrackMaker31.
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Select Convert| GXY Files to XY (ASCII) Format from the main program menu, as
shown in Figure 5.1. After the selected menu item is clicked the Convert GXY File to
XY Format window will be displayed in the centre of the screen, Figure 5.12.
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Gy and all Trackhdaker data files, as well as MLE1, MLETKKE, and kL31 data can be processed

Figure 5.12: Convert GXY Files to XY Format window

Parameters in Convert GXY to XY F

ormat Window

Several parameters which affect the contents and format of the created output (DAT)
file must be specified. These are the input and output names, Coordinates Format, and
contents of the output file.

Input File (GXY)

Click on Input File (GXY) button. The Select GXY Input File window is dis-

played (Figure 5.

13).

The window lists files with extension name GXY. Select a file name and click
the Open button. The Select GXY File window will close and the selected file
name will be displayed beside the Input File (GXY) button in the Convert GXY
File to XY Format window.

5. Convert Data Files
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Select GXY or NAV31 Input File
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Figure 5.13: Select GXY Input File window

Output File (DAT)

Click on the Output File (DAT) button. The Select Output File window is dis-

played (Figure 5.14).
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Figure 5.14: Select Output File window

Select a file name and click the Save button. The Select Output File window will
close and the selected file name will be displayed beside the Output File (DAT)
button in the Convert GXY File to XY Format window.

When both, Input and Output files are specified the Proceed button in the Con-
vert GXY File to XY Format window becomes active.
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Coordinates Format

Positions can be written in the output file as geodetic (geographical) coordinates
(Latitude/Longitude) or they can be converted to UTM coordinates. The pro-
gram uses the WGS1984 datum. To select coordinates click appropriate radio
buttons in sections labeled Geodetic or UTM (Figure 5.12).

Geodetic coordinates, Latitude and Longitude are given in degrees. They can
be written in two formats DD.DDDDDDDD or DDMM.MMMMM (native
format found in NMEA GPS messages). To select which format click the appro-
priate radio button in section labeled Geodetic (Figure 5.12).

UTM coordinates can be generated in meters, feet or US Survey feet. To select
units for UTM coordinates click one of the radio buttons located in the Units
section located at the UTM radio button (Figure 5.12).

File Contents

This section affects the output file format and contents. It contains one text box
labeled Number of Spaces in Front of Each Record and five check boxes labeled
Include Field Comments, Include Elevation Data, Include UTC (GPS) Time,
Include Local Time, and Include GPS Stn Number.

Number entered in the text box will specify number of spaces in front of each
record. This option may be useful while using created files as control files in
mapping software. To ignore this option enter zero.

Checking box labeled Include Field Comments will cause the program to write
text of all field comment (entered by the operator during the survey) in to the
created file.

The Include Elevation Data option allows you to place elevation values in the
created file. When this option is checked then a set of options in the frame
labeled Elevation is enabled.

When Include GPS Time box is checked the program will write a column con-
taining time of GPS position, and if the Include Local Time box is checked local
(field computer) time will be written to the file.

When the Include GPS Stn (station) Number is checked then sequential GPS
station will be placed in the file. If averaging was used during GPS data collec-
tion (and check box Average Positions... is not checked) then several recorded
GPS positions may have same station number.
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Elevation

If Elevation check box is checked then window controls associated with Eleva-
tion are enabled. Please select units for elevation values (these can be meters,
feet, or US Survey feet). To obtain ground elevation values please specity GPS
antenna height and units that were used to measure height of the antenna.

Average Positions at GPS stations

If averaging was used during GPS data collection and the check box labeled
Average Positions at GPS stations is checked then the program will calculate av-
eraged position from all readings taken at each station and one resulting value
will be written to the file. When the check box is not checked then all recorded
positions will be placed in the file.

Converting GXY File to XY (ASCII) Format

When all parameter are set and input and output file names are specified, the Proceed
button is activated in the Convert GXY to XY Format window. After you click the
Proceed button, the program begins to read the input file, converts data to ASCII format
and writes results to the output file. A progress bar at the bottom of the screen shows the
percentage read (Figure 5.15).

|:||:| Convert GXY or Data File te XY Format @

Input File (G |C ‘\ProgramsGeomarMawvaA\Datadl 10311 2C Gy

Qutput File (DAT) |C ‘ProgramsGeomarMawwADatadl Surround.dat

L

Coordinates Format (Datum YWGS 1954) File Contents
Geodetic LT IT Mumber of Spaces in
(" DDD.ODDDODDDD ® meters Frant of Each Record
" DDDMM MMMMMBA B V' Include Fisld Camments
" US Survey fest
[« Include Elevation Data.
Elewvation ¥  Include UTC (GPS) Time
Elevation Units GPS Antenna Height and Units ¥ Include Local Time
|meters | [1.25 meters ] [~ Include GPS Stn Number

[v Awverage Positions at GPS stations (if applicable)

2897 Positions Cancel Exit : - Eruceeqx

Figure 5.15: Convert GXY Data Files to XY Format window
during data processing
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The speed of this operation depends on the size of the input file. After the output file is
created the View File button becomes active. Clicking on this button will display first 63
Kbytes of the created file.

The created file contains GPS positions as recorded in the field. Example of the output
file in ASCII format is given in Appendix B.

Clicking Cancel button will clear text boxes at Input File (GXY) and Output File (DAT)
buttons. Click on Exit button to close the Convert GXY Files to XY Format window.

5.5 Correct Time Constant Delay in XYZ File

This option allows for the system time constant delay correction. The procedure acts on
two dimensional, GPS positioned data.

While the EM31 time constant is known the time constant of the combined EM31 and
GPS receiver system is a function of these two devices. The easiest method to determine
the time constant of the system is to survey a known buried pipe. After the proper time
constant delay correction is applied the linear anomaly associated with the pipe should
be free of any “hearing bone” effect. Another method to determine the time delay is to
survey a few lines (in two directions) with varying speeds over the same small metallic
target. When displaying the image the anomaly associated with the sample target may
be slightly displaced or extended in size on neighboring lines. After the correct time
constant for the system is determined the anomaly should be at the same location for
each survey line.

Since the image of two dimensional data can be displayed in a mapping system (after
griding) the procedure can be time consuming, however it only needs to be done once
for a given GPS receiver and EM31.

In order to apply the correction the generated XYZ file must have time stamps. In the
event input file does not have time stamp at each reading the program will display a
warning message.

The correction acts on any XYZ type of file so care should be taken that data is not cor-
rected twice.

To access this option select Convert | Correct Time Constant Delay in XYZ File in the
menu (Figure 5.1). The Correct Time Constant Delay window will appear on the screen
(Figure 5.16).
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|:||:| TrackMaker3d1 Correct Time Constant Delay in XYZ File

X

Input File

Output File

Coordinates in #v'Z File
Systermn Time Constant 0.7 seconds
W @ LITH (meters or feef)
Maximum Gap between Feadings | 10 seconds (" Geodetic (LON/LAT)

Select Inputand Output Files Exit

Figure 5.16: Correct Time Constant Delay in XYZ File window

Parameters in Correct Time Constant Delay Window

Several parameters which affect the contents of the created output (XYZ) file must
be specified. These are the Input and Output XYZ file names, System Time Constant,
Maximum Gap between Readings, and type of coordinates in the input XYZ file.

Input File

Click on Input File button. The Select Input XYZ File window is displayed
(Figure 5.17).

Select Input XYZ File &l
Lookin: | ) Data3! e I =
! 04 1012 x0y7 fltestooyT
) [ ascal.dat [#]resta.oyr
MyFecent  [flasciz.dat | testbyz
Documents i rcxs.at ] TRext15.ASC
Lj [l acce.dar 1| TRAxE17.ASC
SJO04I012E002  [W]TRexEIBASC
Deskop 4|R112718A.A5C || TRext13.A5C
4)5ep0410uyz ) TRext19L.ASC
fshls.ae 1| TREE195 ASC
t]sh.asc *|TRextIW ASC
My Dacumonts  [ien dar S| TRexE 150 ASC
) Mt cat Vw0412
] Mllster dat ) 2aorth oy
Msurounadse 8
My Computer |/} paety o7 S wwdSnt T
""r',:fc::"‘ File name: [Anamz e - Open
Files o type [4r2 Files (242, DAT, “ASC) -] Cancel
[T Open as pead-any

Figure 5.17: Select Input XYZ File window

The window lists files with extension names XYZ, DAT, and ASC. Select a file
name and click the Open button. The Select Input XYZ File window will close
and the selected file name will appear next to the Input File button in the Cor-
rect Time Constant Delay window.
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Output File

Click on the Output File button. The Select XYZ File window is displayed
(Figure 5.18).

Select Output XYZ File

Swvein: |3 Damadl = ~&om-
Y )04 1012 0y7 Hlrestoyz
ud BTt [} testa oy
My Facent M ascaz.dat #testb.xyz
Documents Wl erscas.dat. [ TRext 15 ASC
u [l acch.dar 1| TRExK17.ASC
ACOA1012E 002 [ TRextIBASC
Deskiop [“|R.1127188.A5C || TRext13.ASC
4| Sep0d 10uyz | TRext 19L.ASC
fsh14.ase 1| TREE195 ASC
L !)sh.asc | TRext L9 ASC
My Documonts  [fffsn, dar | TRexE 15 ASC
) EHul.ddL (] vw0d 12, i
. dat '
55 M surround dat
My Computer resrdeyz
<
My oo Filageme Ed | Seve
Seve e hype: [ovz Filgs vz, = DAT. ~AS0y =l e ||
: |

Figure 5.18: Select Output XYZ File window

As a default the Input File name with prefix C is given. Accept the default, en-
ter, or select a file name and click the Save button. The Select Output XYZ File
window will close and the selected file name will be displayed beside the Output
File button in the Correct Time Constant Delay window.

When Input and Output files are specified the Proceed button in the Correct
Time Constant Delay window becomes active (Figure 5.19).

System Time Constant

Time delay 0.6 seconds is given as a default. This value can be changed (0 to 2
seconds), however the user should experiment before choosing a final value.

Maximum Gap Between Readings

This parameter specifies the maximum time during which the EM31 data will
be treated as continuous data set. If the gap between two stations is larger than

specified maximum gap the station that follows the gap will be assumed the first
station of a new line.

Enter this parameter (in seconds) in the edit box labeled Maximum Gap be-
tween Readings. In most cases a value 2 to 3 times larger than the GPS acquisi-
tion frequency is adequate.
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Coordinates in XYZ File

Specity type of coordinates in the input file. The output file will be written with
the same type of coordinates.

Creating XYZ File With Time Delay Corrections

When all parameter are set and input and output file names are specified, the Proceed
button is activated in the Correct Time Constant Delay window. After you click the
Proceed button, the program begins to read and analyze the input file. A label Analyzing
File is displayed at the bottom of the window. The program then calculates corrections
for each station based on the instant velocity of the system at each station. A progress
bar at the bottom of the screen shows the percentage read (Figure 5.19).

|:||:| TrackMaker3d1 Correct Time Constant Delay in XYZ File S‘

Input File |C:\ProgramSGeamar\Naw\Data31 W01 2 w2
Qutput File |C:\ProgramSGeamar\Naw\Data31 WOWOAT012_2 2

Coordinates in X2 File
Systemn Time Constant 0.7 seconds
o & LITM (meters arfeef)
Meximum Gap between Feadings | 10 seconds (" Geodetic (LON/LAT)

Calculates corrections... Exit

e
Figure 5.19: Correct Time Constant Delay in the XYZ File
window during data processing

If the input file does not contain time stamp information, the program will display a
warning message, and it will pause operation till the OK button is clicked in the warning
window.
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NAV31 Data File Format

A.1 Description of NAV31 Data File Format (H31) - Windows CE

Each record created by the NAV31 for Allegro CX program contains 24 characters
including line feed at the end of each record.

Header of the file contains 3 records starting with characters N, H, and G.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
NAV 3 1 W 1 0 5 [SurveyTypd UTIID]IM[ICTIS 10
H File Name Time/Wheel/Samples TG 10
G| GPSX Offset (F9.2) GPS Y Offset (F9.2) GP 10

NAV31
W105
Survey Type
uT

ID

M
IC
IS

File Name
Time/Wheel/Samples

TG
GPS X Offset
GPS Y Offset
GP

10

identification of program file
version number V1.05, W indicates Allegro CX

GPS (if GPS Input Enabled) or GRD (grid)

unit type (0 = meters, 1 = feet)

EM31 Dipole Mode

(0 = Vertical, 1 = Horizontal, and 2 = Both)

EM31 survey mode

(0 = Auto, 1 = Wheel, and 2 = Manual)

EM31 component

(0 = Both, 1 = Inphase, and 2 = Conductivity)

EM31 type (0 = Standard, 1 = Short 2 m)

file name, maximum 8 characters
this field depends on EM38DD survey mode

Auto Mode
Wheel Mode

- Time Increment in seconds
- Wheel Increment (user units, IT)
Manual Mode - Samples/Reading

File tag (space= original, 1= Saved As or/and edited)
Offset of GPS antenna in X direction
Offset of GPS antenna in Y direction
type of GPS NMEA message
(0 = GGA/GSA, 1= GGA, 2 = POS,3 = LLK,
4=1LLQ, 5=GLL, 6 = GGK, 7 = Leica TPS)

Line Feed character

Appendix A. NAV31 Data File Format
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Header at the start of survey line (contains four records starting with L, B, A, and Z)

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24
L Line Name - 8 characters 10
B | Start Station (Format F11.2) 10
A |Dir Increment  (Format F11.2) 10
ZIDDMM Y Y Y Y HH : MM : S S . h h 10

Line Name - Line Name, maximum 8 characters

Start Station-  Start Station for the Line, format F11.2

Dir - Direction of the Line (E, W, N, or S)

Station Inc. -  Station Increment, format F11.3

Date - Date when Line was created, format DD-MM-YYYY

Time - Time when Line was created, format HH:MM:SS.hh

10 - Line Feed character

Timer Reset

12 3 4 5 6 7 8 9 1010 12 13 14 1516 17 18 19 20 21 22 23 24

* | Computer Time (Format HH:MM:SS.hh) Time Stamp in ms 10

Indicates reset time of the program timer. This record links timer in millisec-
onds and computer time (local time) in format HH:MM:SS.hh. This record is
written to the file each time after the program switches from the Stand By to
Log mode. In case when data are taken continousely the timer is automatically
reset every hour.

Reading
12 3 4 5 6 7 8 9 10101 12 13 14 15 16 17 18 19 20 21 22 22 722
I |Gn Reading 1 Reading 2 Time Stamp in ms 10
I - indicator T or 2
T - First reading at the station (default for Auto mode)
2 - second reading at station (possibble only in Manual mode)
Gn - information byte, one character parameter,

the ASCII number of this character indicates following:
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Bit Decimal Value and Meaning

7 128 1 not used

6 64 Marker =1 trigger pressed
=0 otherwise

5 32 Mode =1 Vertical

Horizontal

4 16 0 not used

3 8 0 not used

2 4 Range 3

1 2 Range 2

0 1 0 not used

Range 3 and Range 2 represent sensitivity (gain) as follows

Both Components (OPER mode)

Sensitivity Range 2 Range 3 Multiplication Factors
1000 1 1 Conductivity -0.25
100 0 1 Conductivity -0.025
10 1 0 Conductivity -0.0025

Multiplication factor for Inphase is the same for all ranges: =0.025

Both Components (OPER mode)

Sensitivity Range 2 Range 3 Multiplication Factors
1000 1 1 Inphase -0.0625
100 0 1 Inphase -0.00625
10 1 0 Inphase -0.000625

Conductivity is not recorded in COMP mode.
Multiply Reading by above factors to obtain reasult in mS/m or ppt.

Reading1 - five character field containing instrument output. Conductivity
if Both components, Inphase if Inphase was selected
includes sign (+ or -) and four digits

Reading2 - five character field containing instrument output. Inphase if
Both components, not used if Inphase was selected
includes sign (+ or -) and four digits

Time Stamp-  time stamp of the reading in milliseconds, this is time elapsed
from the last timer reset. The time in milliseconds can be
linked with the computer local time by using Times in line
started by * (see Timer Reset).

10 - Line Feed character
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1 2

Comment

34 5 6 7 8 9 10101 12 13 14 15 16 17 18 19 20 21 22 23 24

Comment (maximum 11 characters) Time Stamp in milliseconds 10

New Station

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

New Station (Format 11.2) Time Stamp in milliseconds 10

GPS Data Message Records

Each GPS record (GGA Message) is broken in to several 22 characters strings and
placed in the NAV31 data file which contains 24 characters records, including one
character indicator and line feed at the end of each record. The GPS sequence starts at
the line which contains the character @ as the first character, then records that contain
a continuation of the same message start with the character #. The GPS sequence ends
with a line starting with the character !. The last line contains a logger time stamp for
the given GPS reading. A sample of the GPS message written in NAV31 format is given
below.

34 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24

GIP|IG|G|A|,|h|lh|mim|s|s|.|s]|s|,|d|ld[m|m]|. |10

m{m|m|{m|,|s]|,|d|d|d|{m|m|.|m{m|m|m|m|,|s]|, |10

,lalal,|elp!|.|p|,|s|lalalalala| .|alal|,|ul|, |10

#| | %[ %]|@]—
3

[+

x| x| x|{x|.|x|,|M|,|s|s|s|,|alalal|l*]|c]|c]|CRILF|10

Time Stamp in milliseconds 10

The GPS sequence may contain 4 to 7 records. The components of the GGA message
may differ in length, however they are placed in the same number of columns. Refer to
Appendix B (section B.2) for the definition of each component of the GGA data mes-
sage. Other available GPS messages in NMEA format, GSA, POS, LLK, LLQ, GLL,
and GGK, are recorded similarly. The structure of these NMEA sentences is given in
section B.2 of Appendix B.
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A.2 Example of NAV31 Data File - Windows CE

The NAV31 data file records are written in binary format, therefore characters may have
a different shape when displayed or printed, depending on particular video or printer
settings.

NAV31 W105GPS00000
HO31110A 0.200
G 0.00 O.

00 01
0.0 .
711032006 10:38:52
*10:38:52.000 273614372
TH.1680-1682 273615918
@$GPGGA,173835.00,4336.
#59446,N,07936.65011,W,
#2.7,1,139.48,M,-35,M,
# 119¥5E
I 273616076
TH.1680-1682 273616111
@$GPGSALA,3,,,,02,,13,1
#0,07,06,05,04..02.6,01
#.3,02.2°05
i 273616139
TH.1680-1682 273616279
TH-1680-1682 273616460
TH-1680-1681 273616640
TH-1680-1682 273616821
To.1680-1681 273617001
$GPGGA,173836.00,4336.
59475,N,07936.64995 W,
#27,1,139.57,M,-35M,5
#,119%52
i 273617075
@$GPGSAA,3,,,,02,,13,1
#0,07,06,05.04..02.6,01
#.3,02.2¥05
! 273617132
TH-1680-1681 273617182
TH-1680-1681 273617362
TH-1680-1681 273617543
To-1680-1681 273617723
TH.1680-1681 27361790
§$GPGGA 173837.00,4336
59532,N,07936.64987 W,
#2.7,1,139.59,M,-35M,5
#,119%56
I 3618076
TH.1680-1681 273618113
$GPGSAA.3,,,02,13,1
0,07,06,05.04,/02.6,01
#.3,02.2*05
I 273618137
TH-1680-1682 273618265
TH-1680-1680 273618445
TH-1680-1680 273618626
TH-1680-1681 273618807
To.1680-1681 273618987
@$GPGGA,173838.00,4336.

#59588,N,07936.64979 W,
#27,1,139.56,M,-35,M,6
#,119¥50

I 273619076
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A.3 Description of NAV31 Data File Format (H31) - DOS

Each record created by Allegro DOS program contains 22 characters including line feed

at the end of each record.

Header of the file contains 3 records starting with characters N, H, and G.

1 2 3 4 5 6 7 8 9 1011 12 13 1415 16 17 18 19 20 21 22
N AV 3 1 YV 1 0 O [Survey TypelUT| ID|IM]|IC|IS 10
H File Name Time/Wheel/Samples TG 10
G GPS X Offset (F9.2) GPS Y Offset (F9.2) GP 10
NAV31 - identification of program file
V100 - version number V1.00, W1.00 indicates Allegro CX
Survey Type - GPS (if GPS Input Enabled) or GRD (grid)
UT - unit type (0 = meters, 1 = feet)
ID - EM31 Dipole Mode
(0 = Vertical, 1 = Horizontal, and 2 = Both)
M - EM31 survey mode
(0 = Auto, 1 = Wheel, and 2 = Manual)
IC - EM31 component
(0 = Both, 1 = Inphase, and 2 = Conductivity)
IS - EM31 type (0 = Standard, 1 = Short 2 m)
File Name - file name, maximum 8 characters
Time/Wheel/Samples - this field depends on EM38DD survey mode
Auto Mode - Time Increment in seconds
Wheel Mode - Wheel Increment (user units, IT)
Manual Mode - Samples/Reading
TG - File tag (space= original, 1= Saved As or/and edited)
GPS X Offset - Offset of GPS antenna in X direction
GPS Y Offset - Offset of GPS antenna in Y direction
GP - type of GPS NMEA message
(0 = GGA/GSA, 1= GGA, 2 = POS, 3 = LLK,
4=LLQ, 5=GLL, 6 = GGK, 7 = Leica TPS)
10 - Line Feed character
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Header at the start of survey line (contains four records starting with L, B, A, and Z)

T 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
L Line Name - 8 characters 10
B | Start Station (Format F11.2) Time in milliseconds 10
A |Dir Increment  (Format F11.2) 10
ZIDDMM Y Y Y Y HH : MM : S S . h h|10

Line Name - Line Name, maximum 8 characters

Start Station-  Start Station for the Line, format F11.2

Dir - Direction of the Line (E, W, N, or S)

Station Inc. -  Station Increment, format F11.3

Date - Date when Line was created, format DD-MM-YYYY

Time - Time when Line was created, format HH:MM:SS.hh

10 - Line Feed character

Timer Reset

1

2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22

*

Computer Time (Format HH:MM:SS.hh) Time Stamp in milliseconds 10

Indicates reset time of the program timer. This record links timer in millisec-
onds and computer time (local time) in format HH:MM:SS.hh. This record is
written to the file each time after the program switches from the Stand By to
Log mode. In case when data are taken continousely the timer is automatically
reset every hour.

Reading
1 2 3 4 5 6 7 8 9 1010 12 13 14 15 16 17 18 19 20 21 22
I |Gn Reading 1 Reading 2 Time Stamp in ms (8 digits) |10
I - indicator T or 2
T - First reading at the station (default for Auto mode)
2 - second reading at station (possibble only in Manual mode)
Gn - information byte, one character parameter,

the ASCII number of this character indicates following:
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Bit Decimal Value and Meaning

7 128 1 not used

6 64 Marker =1 trigger pressed
=0 otherwise

5 32 Mode =1 Vertical

Horizontal

4 16 0 not used

3 8 0 not used

2 4 Range 3

1 2 Range 2

0 1 0 not used

Range 3 and Range 2 represent sensitivity (gain) as follows

Both Components (OPER mode)

Sensitivity Range 2 Range 3 Multiplication Factors
1000 1 1 Conductivity -0.25
100 0 1 Conductivity -0.025
10 1 0 Conductivity -0.0025

Multiplication factor for Inphase is the same for all ranges: =0.025

Both Components (OPER mode)

Sensitivity Range 2 Range 3 Multiplication Factors
1000 1 1 Inphase -0.0625
100 0 1 Inphase -0.00625
10 1 0 Inphase -0.000625

Conductivity is not recorded in COMP mode.
Multiply Reading by above factors to obtain reasult in mS/m or ppt.

Reading1 - five character field containing instrument output. Conductivity
if Both components, Inphase if Inphase was selected
includes sign (+ or -) and four digits

Reading2 - five character field containing instrument output. Inphase if
Both components, not used if Inphase was selected
includes sign (+ or -) and four digits

Time Stamp-  time stamp of the reading in milliseconds, this is time elapsed
from the last timer reset. The time in milliseconds can be
linked with the computer local time by using Times in line
started by * (see Timer Reset).

10 - Line Feed character
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Comment

12 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22

C| Comment (maximum 11 characters) Time Stamp in milliseconds 10

New Station
12 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22
S New Station (Format 11.2) Time Stamp in milliseconds 10

GPS Data Message Records

Each GPS record (GGA Message) is broken in to several 20 characters strings and
placed in the NAV31 data file which contains 22 characters records, including one
character indicator and line feed at the end of each record. The GPS sequence starts at
the line which contains the character @ as the first character, then records that contain

a continuation of the same message start with the character #. The GPS sequence ends
with a line starting with the character !. The last line contains a GPS station number
(used only during averaging - GXY file) and a logger time stamp for the given GPS read-
ing. A sample of the GPS message written in NAV31 format is given below.

12 3 4 5 6 7 8 9 1011 1213 14151617 18 19 20 21 22
@|S$|G|P|IG|G|A|,|h|h|[mIm|s|s]|.|s|s]|,|d|d]|m]|I0
# m| . Im{m|m{m|m|,|s|,|d|d|{d[m|{m|.|[m|[m|[m]|m]|]10
# i m| ,|s|,|n|,lalal,|plp|-|pP|,|s|alalalal|alll
#|  |lalal,|ul, |+l x|x|x|x]|.|x]|,|M|,[s]|s]|s], |10
#|la|la|la|*|c|c|CRILF 10
1100|434 Time Stamp in milliseconds | 10

The GPS sequence may contain 4 to 7 records. The components of the GGA message
may differ in length, however they are placed in the same number of columns. Refer to
Appendix B (section B.2) for the definition of each component of the GGA data mes-
sage. Other available GPS messages in NMEA format, GSA, POS, LLK, LLQ, GLL,
and GGK, are recorded similarly. The structure of these NMEA sentences is given in
section B.2 of Appendix B.
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A.4 Example of NAV31 Data File - DOS

The NAV31 data file records are written in binary format, therefore characters may have
a different shape when displayed or printed, depending on particular video or printer

settings.

NAV31 V100GPS00000

H 041114A 0.200

G -0.35 0.00 0

LO

B 0.00 00036462
1.000

AE )
704112002 14:03:43.56
*14:03:50.97 00000000
@$GPGGA,190317.00, 433
#6.59381,N,07936.6501
#8.W,2,6.2.141.46,M, -
#35 M,6,119*53

100001 00000154

@$GS§SA6é 3,30,,13, 10
#61 52 0024508 ’

00000230
Tn 0932 0121 00000283
Tx-0922-0139 00000488
T-0921-0141 00000688
T=-0912-0131 00000852
T-0918-0123 00001118
@$GPGGA, 190318.00,433
#6.59412,N, 079366501
47, w 2,6.2, 141.86,M, -

#35 4,119*5A
0000 é 00001214
@$GPGSA A,3 30,,13 10
24,,05,04,,,,02.9,
#61 5,02.4 6
100002 00001226

T2-0936-0142 00001318
Tx-0946-0134 00001518
Tx-0946-0124 00001718
T%-0933-0128 00001928
Tx-0934-0133 00002128
@$GPGGA, 190319. 00,433
#6.59434,N,07936.é501
#1.W,2,6,2.141.72,M,

#35 M,5,119*5F

100003 00002205

@$GPGSA A,3 30,,13 10
24,,05,04,,,,02.9,

#61 5,02.4 6

100003 00002232

Tr-0932-0141 00002328
Tx-0934-0135 00002529
Tr-0936-0145 00002738
T-0932-0141 00002938
To-0927-0140 00003138
@$GPGGA, 190320.00, 433
#6.59441,N,07936.6499
#2.W,2,6.2.141.35,M, -
#35 M,3,119*50

100004 00003193

@$GS§SA6é 3,30,,13,10
£o4° 5.02.4 2087 ’

100004 00003229
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A.5 Format of GXY Data File

The NAV31 data file with extension GXY contains GPS records. The structure of this
file is identical to the standard NAV31 (H31) file. The difference is that it does not
contain any EM31 records. This file is created by NAV31 when EM31 is Disabled in the
System Setup menu. In this case the program acts as a GPS logging program.

It should be noted that any NAV31 data file, as well as GXY and data files created by
other Geomar data acquisition programs (NAV38, NAV61, ML61, ML31, etc.) can be
used as an GXY file in the data processing programs TrackMaker31 and TrackMaker for
any other supported Geonics instrument (TrackMaker38, 61, etc.). The extension name
GXY indicates that the file does not contain electromagnetic data.
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File Formats

B.1 Description of Geonics DAT31 (G31) File Format

The first row the DAT31 data file contains name of the instrument: EM31 (or GP31

if GPS option, Time Stamp, was enabled during data acquisition), number of version,
original name of file, and name of an operator (not used if file is created after editing or
it was created by the program EM31pro or EM31alg).

The row started with L specifies beginning of the survey line, it is followed by the line
name, and line parameters (three characters e.g. QB1):

1t component (B - both, Q - Quad - phase, I - Inphase),
2" dipole mode (B - both, V - Vertical, H - Horizontal),
3 instrument orientations (1) not used by this program,

The next field specifies line direction W, E, N, or S. At the end of this row two parame-
ters indicate mode of data acquisition Y-Auto Mode and it is followed by time increment
in seconds, N-Manual Mode is followed by 0).

The following row starts with T and contains date and time of survey line creation.

The rows containing data start with the four character sequence (e.g. SV10), meaning of
these characters is as follows:

1*t S - reading and station,
R - reading, it appears only when more than one reading was taken at one station,
N - start of new segment of the line,
D - deleted reading.
C - comment, the text of comment follows this field.
27V - Vertical Dipole mode,
H - Horizontal Dipole mode.
3 1 - Instrument Orientation (fixed, not used if files were created with NAV31),

4* ( - no fiducial marker,
1 - fiducial marker pressed at this station (only in Auto and Wheel modes).
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Above 4 character field is followed by station number [user units], Conductivity in mS/m,
and Inphase in ppt of Primary Field, for Vertical or Horizontal dipole modes, and the
last column contains the time stamp for each reading. The time stamp has resolution

of 0.01 second if data was recorded in Polycorder 600 or computer data acquisition
program DAT31, while it is accurate to 0.001 second if file was recorded in Pro4000 or
Allegro under control of program EM31pro, EM31alg, and NAV31.

Quad-phase and Inphase values of 8000.000 indicate skipped reading.

Reading containing GPS data starts with character @. This character is followed by nine
columns separated by commas.

Column1 - UTC time in hours, minutes, seconds of the GPS position

Column?2 - Latitude (ddmm.mmmmm) in degrees, minutes, and decimal
minutes

Column3 - N or for North and South latitude

Column4 - Longitude (dddmm.mmmmm) in degrees, minutes, and
decimal minutes

Column5 -  Nor for North and South longitude

Column 6 -  Quality indicator, 0 = no position, 1 = raw, 2 = differentially
corrected position

Column7 - Number of satellites used in position computation

Column8 - HDOP index (or PDOP if created with NAV31)

Column9 -  Field computer time

Records with GPS position are available only if data were collected using the EM31pro
program in Allegro, in Pro4000, or similar field computer equipped with two serial ports.

The DAT31 data file can be easily edited using any text editor, however care should be
taken on preserving proper placement of all parameters.

Example of DAT31 file (no GPS data)

GP31W V4.00 AGO1 JOHN
L 100 BVl WA.4 line 100 starts
T 01/05/2002 21:45:53

SV10 0.000 17.000 1.713 21:46:00.46
SV10 1.000 17.000 1.710 21:46:00.92
Sv10 2.000 17.000 1.710 21:46:01.37
SV10 3.000 17.000 1.713 21:46:01.81
SV10 4.000 17.000 1.713 21:46:02.27
Sv10 5.000 17.000 1.710 21:46:02.71
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sv1i0 6.000 17.000 1.713 21:46:03.16
Sv10 7.000 17.000 1.710 21:46:03.62
sv1i0 8.000 17.000 1.710 21:46:04.06
sSv1i0 9.000 17.000 1.710 21:46:04.51
C STAKE 1 comment
sv1i0 10.000 16.800 1.690 21:46:27.89
Svil 11.000 16.800 1.690 21:46:28.34
svil 12.000 16.775 1.688 21:46:28.79
sv1i0 13.000 16.800 1.690 21:46:29.24
Sv10 14.000 16.800 1.690 21:46:29.69
L 102 BVl E A.4 line 102 starts
T 01/05/2002 21:46:39
sSv1i0 20.000 16.600 1.673 21:46:49.73
Sv10 19.000 16.625 1.673 21:46:50.18
Example of DAT31 file (with GPS data)
GP31H V1.00 041114A
L 0 BVl E A0.2
T 04/11/2002 14:03:43
@,190317.00,4336.59381,N,07936.65018,W,2,6,2,14:03:51.124
sSv1i0 0.000 23.400 0.701 14:03:51.253
Sv10 1.000 23.400 0.701 14:03:51.457
sv1i0 2.000 23.425 0.702 14:03:51.658
sSv1i0 3.000 23.400 0.701 14:03:51.822
Sv10 4.000 23.400 0.701 14:03:52.088
@,190318.00,4336.59412,N,07936.65017,W,2,6,2,14:03:52.184
sSv1i0 5.000 23.400 0.701 14:03:52.288
Sv1i0 6.000 23.400 0.701 14:03:52.487
sv1i0 7.000 23.400 0.701 14:03:52.688
sSv1i0 8.000 23.400 0.701 14:03:52.898
Sv1i0 9.000 23.400 0.701 14:03:53.097
@,190319.00,4336.59434,N,07936.65011,wW,2,6,2,14:03:53.175
Sv10 10.000 23.400 0.701 14:03:53.298
Sv10 11.000 23.400 0.701 14:03:53.499
sv1i0 12.000 23.400 0.701 14:03:53.707
Sv10 13.000 23.400 0.702 14:03:53.908
Sv10 14.000 23.400 0.701 14:03:54.108
@,190320.00,4336.59441,N,07936.64992,W,2,6,2,14:03:54.163
Sv10 15.000 23.400 0.701 14:03:54.308
Sv10 16.000 23.400 0.702 14:03:54.518
sv10 17.000 23.400 0.701 14:03:54.705
Sv10 18.000 23.400 0.701 14:03:54.967
@,190321.00,4336.59466,N,07936.64991,W,2,6,2,14:03:55.124
sv10 19.000 23.400 0.701 14:03:55.253
Sv10 20.000 23.400 0.701 14:03:55.453
Sv10 21.000 23.400 0.701 14:03:55.652
sv10 22.000 23.400 0.701 14:03:55.866
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B.2 Description of NAV31 File in ASCII Format

The NAV31 data file converted to ASCII format is similar to file in DAT31 however it
contains additional information related to GPS and GPS positioning which is not sup-
ported by DAT31 format. The format of the file is self explanatory.

The file starts with a header block, which starts with the line starting with NAV31 File
Header and it ends with line End of file header. The file header includes: NAV31 ver-
sion number, type of positioning, distance units, sensor type, survey mode, name of data
file (original name as entered during the survey), GPS NMEA message type, and GPS
Antenna location (GPS X Offset and GPS Y Offset).

The file contains at least one survey line (even if survey lines are not used with GPS
positioning). Each survey line starts with a Line Header Block. The Line Header Block
contains four lines describing: survey line name, start station, station increment, date
(MM/DD/YYYY) and time (HH:MM:SS) of line creation.

Lines containing readings start with a reading identifier which contains S or R and the
EM31 dipole mode: V (Vertical) or H (Horizontal). The character S corresponds to sta-
tion, the R indicates the second reading taken at the same station (available in manual
mode). Reading identifier is followed by four columns : station number, Conductivity
(Quad-phase), Inphase, and local time stamp (format HH:MM:SS.ttt).

Line that starts with C corresponds to field comment, and line that starts with N indi-
cates entry of New Station.

GPS data consists of one or two lines starting with GP and GQ. Line containing GP is
always present and it contains position, while line starting with GQ corresponds to qual-
ity of GPS reading.

Line that starts with GP contains position, UTC time, and local time. If Geodetic
Coordinates were selected the position is indicated by Latitude and Longitude. In case
when UTM coordinates were selected the position is described by UTM Zone number,
Easting and Northing (see example of the file below). The second line that starts with
GAQ describes quality of GPS position and it contents depends on the NMEA message
used during the survey. In the example of the file GQ statement is given for NMEA mes-
sage pair GGA/GSA and contains: Position Quality, status of differential corrections,
and index PDOP. For other NMEA messages contents of line starting with GQ may
differ.
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Example of NAV3]1 file in ASCII format

NAV31l File Header Version V1.00
Positioning: GPS Distance units: meters
Sensor Type: EM31 Standard Survey Mode : Auto
Data File : 041217A.H31
GPS Message : GGA/GSA
GPS Antenna Position
GPS X offset: -0.35
GPS Y offset: 0.00
End of file header

Survey Line : 102

Start Station : 0.00

Station Increment: 1.000

Date: 04/12/2002 Time: 17:11:45

S Vertical 0.000 39.500 3.960 17:11:48.419

GP 79.610844833,W, 43.609883833,N, 22:11:15.00 17:11:48.470
GQ Position: 3D Differential PDOP: 02.3 17:11:48.470

S Vertical 1.000 39.500 3.960 17:11:48.629

S Vertical 2.000 39.500 3.963 17:11:48.828

S Vertical 3.000 39.500 3.963 17:11:49.029

S Vertical 4.000 39.500 3.960 17:11:49.230

S Vertical 5.000 39.500 3.960 17:11:49.395

GP 79.610844333,W, 43.609888333,N, 22:11:16.00 17:11:49.470
GQ Position: 3D Differential PDOP: 02.3 17:11:49.470

S Vertical 6.000 39.500 3.960 17:11:49.654

S Vertical 7.000 39.500 3.958 17:11:49.853

S Vertical 8.000 39.500 3.955 17:11:50.054

S Vertical 9.000 39.500 3.958 17:11:50.255

S Vertical 10.000 39.500 3.953 17:11:50.455

GP 79.610844667 ,W, 43.609892500,N, 22:11:17.00 17:11:50.529
GQ Position: 3D Differential PDOP: 02.3 17:11:50.529

S Vertical 11.000 39.500 3.953 17:11:50.654

S Vertical 12.000 39.500 3.955 17:11:50.855

S Vertical 13.000 39.450 3.953 17:11:51.067

S Vertical 14.000 39.450 3.950 17:11:51.268

S Vertical 15.000 39.425 3.950 17:11:51.468

GP 79.610843500,W, 43.609896833,N, 22:11:18.00 17:11:51.523
GQ Position: 3D Differential PDOP: 02.3 17:11:51.523

S Vertical 16.000 39.400 3.950 17:11:51.667

S Vertical 17.000 39.400 3.953 17:11:51.838

S Vertical 18.000 39.400 3.950 17:11:52.095

S Vertical 19.000 39.400 3.950 17:11:52.294

GP 79.610842500,W, 43.609902167,N, 22:11:19.00 17:11:52.470
GQ Position: 3D Differential PDOP: 02.3 17:11:52.470

S Vertical 20.000 39.400 3.950 17:11:52.599

S Vertical 21.000 39.400 3.950 17:11:52.798

S Vertical 22.000 39.400 3.950 17:11:52.999

S Vertical 23.000 39.400 3.950 17:11:53.199

S Vertical 24.000 39.400 3.948 17:11:53.415

GP 79.610841500,W, 43.609906667,N, 22:11:20.00 17:11:53.508
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B.3 NAV31 GXY File in ASCIl Format

The GXY type of file while converted to ASCII format with extension name DAT
consists of coordinates in UTM or Geodetic format. While in UTM format Easting
coordinate is located in the first column and Northing in the second column. If Geodetic
format was selected then Longitude is written in the first column and Latitude in the sec-
ond column. Optionally the file may include GPS UTC time and text of field comments.

Example of GXY file in ASCII format (UTM coordinates)

Example of GXY file in ASCII format (Geodetic coordinates)

Comment:

Comment:

612102.229
612102.255
612102.241
612102.349
612102.268
“Stake#l”

612102.578
612102.564
612102.578
612102.579
612102.718
“WE corner”
612102.730
612102.784
612102.853
612102.813

4829484
4829484
4829484
4829484
4829484

4829484
4829484
4829484
4829484
4829484

4829484
4829484

.278
.352
.389
.391
.408

.339
.376
.339
.284
.045

.101
.121
4829483.
4829483.

992
973

01

01

01

01

01

01

01

01

:59:
01:
:59:
01:
:59:

59:

59:

:59:
01:
:59:
01:
:59:

59:

59:

:59:
01:
:59:
01:

59:

59:

17
18
19.
20
21

32
33.
34
35.
36.

53.
54
55.
56.

.00
.00

00

.00
.00

.00

00

.00

00
00

00

.00

00
00

Comment:

Comment:

-79.610841500
-79.610841167
-79.610841333
-79.610840000
-79.610841000
“Stake#l”

-79.610837167
-79.610837333
-79.610837167
-79.610837167
-79.610835500
“WE corner”
-79.610835333

43.609900500
43.609901167
43.609901500
43.609901500
43.609901667

43.609901000
43.609901333
43.609901000
43.609900500
43.609898333

43.609898833

01
01
01
01
01

01
01
01
01
01

01

:59:
:59:
:59:
:59:
:59:

:59:
:59:
:59:
:59:
:59:

:59:

17
18

20
21

32

34

53.

.00
.00
19.
.00
.00

00

.00
33.
.00
35.
36.

00

00
00

00
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B.4 Retrieved and Positioned Field Comments

File containing retreived and positioned comments starts with a header indicating name
of the original NAV31 data file. This is followed by coordinates and text of comment
enclosed in double quotes. Coordinates can be written in UTM or Geodetic format.
Column one includes Easting or Longitude, and second column contains Northing or
Latitude. The optional, fourth column of the file includes local time.

Example of file containing positioned comments (Geodetic coordinates)

Comments in Data File : 022618A.H31
-79.610851833 43.609890333 “Stake #10” 18:37:50.934
-79.610850500 43.609890167 “Stake #2” 18:39:12.182
-79.610833500 43.609879500 “Stake #3” 18:39:38.834
-79.610833500 43.609879500 “Stahe #4” 18:39:49.976
-79.610833500 43.609879500 “Stake #5” 18:39:57.637
-79.610835167 43.609885833 “Stake#l5” 18:57:22.838

B.5 Output File (XYZ)

The output XYZ file may be written in two output formats: Generic and Geosoft type of
XYZ file. The only difference between these two formats is that Geosoft format contains
line labeled Line # at the beginning of each survey line.

Coordinates can be written in UTM or Geodetic format. Column one includes Easting
or Longitude, and second column contains Northing or Latitude. The optional column
that includes a reading time stamp (local time) is always placed as the last column in the
file.

The XYZ file may also contain field comments. All lines containg description text start
with character “\” with the exception of label Line# if Geosoft data type is used. If the
Include Header Info option was used then each file contains header fully describing
XYZ file contents. See the example of the XYZ file given below. This sample file is in
UTM coordinates and it contains elevation data.
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Example of XYZ File Created by TrackMaker31

/ UTM zone = 17, Datum: WGS1984
/ Easting [m], Northing [m], Q/P[mS/m] Ver, I/P[ppt] Ver, Time

612088.856 4829489.001 43.63 4.37 12:58:02.093
612088.851 4829489.108 43.60 4.37 12:58:02.294
612088.847 4829489.215 43.60 4.37 12:58:02.495
612088.843 4829489.293 43.60 4.37 12:58:02.694
612088.844 4829489.419 43.60 4.37 12:58:03.016
612088.863 4829489.531 43.60 4.37 12:58:03.216
612088.883 4829489.642 43.63 4.37 12:58:03.417
612088.904 4829489.760 43.60 4.37 12:58:03.627
612088.878 4829489.747 43.60 4.37 12:58:03.817
612088.890 4829489.785 43.60 4.37 12:58:04.038
612088.988 4829489.886 43.60 4.37 12:58:04.292
612089.066 4829489.966 43.60 4.37 12:58:04.491
612089.190 4829490.108 43.60 4.37 12:58:04.682
612089.323 4829490.408 43.60 4.37 12:58:05.021
612089.330 4829490.504 43.60 4.37 12:58:05.222
612089.335 4829490.589 43.60 4.37 12:58:05.396
612089.344 4829490.712 43.60 4.37 12:58:05.652
612089.351 4829490.848 43.63 4.37 12:58:05.851
612089.346 4829490.945 43.60 4.37 12:58:06.063
612089.339 4829491.020 43.63 4.37 12:58:06.262
612089.333 4829491.097 43.60 4.37 12:58:06.464
612089.327 4829491.171 43.60 4.37 12:58:06.659
612089.321 4829491.213 43.60 4.37 12:58:06.879
612089.326 4829491.359 43.63 4.37 12:58:07.144
612089.335 4829491.500 43.60 4.37 12:58:07.343
612089.345 4829491.640 43.60 4.37 12:58:07.544
612089.352 4829491.759 43.60 4.37 12:58:07.703
612089.362 4829491.969 43.60 4.37 12:58:08.021
612089.363 4829492.072 43.60 4.37 12:58:08.226
612089.364 4829492.172 43.63 4.37 12:58:08.426
612089.365 4829492.272 43.63 4.37 12:58:08.627
612089.366 4829492 .384 43.63 4.37 12:58:08.826
612089.362 4829492.541 43.63 4.37 12:58:09.038
612089.357 4829492.697 43.63 4.37 12:58:09.228
612089.351 4829492.912 43.60 4.37 12:58:09.489
612089.345 4829493.080 43.60 4.37 12:58:09.692
612089.340 4829493.213 43.60 4.37 12:58:09.889
612089.344 4829493.304 43.60 4.37 12:58:10.088
612089.354 4829493.400 43.60 4.37 12:58:10.300
612089.364 4829493.490 43.63 4.37 12:58:10.500
612089.373 4829493.577 43.63 4.37 12:58:10.701
612089.394 4829493.752 43.60 4.37 12:58:11.021
612089.413 4829493.895 43.60 4.37 12:58:11.220
612089.431 4829494.038 43.60 4.37 12:58:11.421
612089.449 4829494.181 43.60 4.37 12:58:11.620
612089.468 4829494 .328 43.60 4.37 12:58:11.834
612089.550 4829494.921 43.60 4.37 12:58:12.885
612089.554 4829495.048 43.60 4.37 12:58:13.095
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B.6 Samples of GPS External Files

GPS files created by a GPS data processing software can be written in large variety of
ASCII formats. The TrackMaker31 can read any ASCII format of the file as long as de-
limiters between columns consists of comma or string of spaces, and time is in the format
hh:mm:ss. These files are used in Position Readings Using External GPS Files option of
TrackMaker31. The user must specify where parameters needed by TrackMaker31 are
located (column number). The user must also specify what type of coordinates is used in
the GPS file.

Example of GPS File With Geodetic Coordinates

The GPS file presented below contains coordinates in Geodetic format. Longitude is
located in column 1, Latitude in column 2, and Time in column 4. Please note, that in
this example Comma as well as Space is used as column delimiter which is acceptable for

TrackMaker31.

-106.259952057,42
-106.259951531, 42
-106.259951500,42
-106.259943814,42
-106.259951552,42
-106.259951917,42
-106.259952005, 42
-106.259952763,42
-106.259944641,42
-106.259953247,42
-106.259958166,42
-106.259960245,42
-106.259960253,42
-106.259952104, 42
-106.259960094,42
-106.259960121,42
-106.259960098, 42
-106.259959918, 42
-106.2599520091,42
-106.259945692,42
-106.259954063,42
-106.259954276,42
-106.259954388,42
-106.259957706,42
-106.259959301,42
-106.259979673,42

.861338618,11/15/01
.861337514,11/15/01
.861337541,11/15/01
.861333925,11/15/01
.861337587,11/15/01
.861337327,11/15/01
.861337432,11/15/01
.861337307,11/15/01
.861333833,11/15/01
.861337437,11/15/01
.861337142,11/15/01
.861336674,11/15/01
.861336690,11/15/01
.861333303,11/15/01
.861336962,11/15/01
.861336957,11/15/01
.861336920,11/15/01
.861336612,11/15/01
.861333332,11/15/01
.861333854,11/15/01
.861338929,11/15/01
.861338752,11/15/01
.861338732,11/15/01
.861338375,11/15/01
.861333148,11/15/01
.861337490,11/15/01
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Example of GPS File With UTM Coordinates

The GPS file presented below contains coordinates in UTM format. Easting in meters
is located in column 4, Northing in meters is placed in column 3, and Time is located in

column 3.

03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:
03/28/02,18:

:02,1285840.
:04,1285840.
:06,1285840.
:08,1285840.
:10,1285840.
:12,1285840.
:14,1285840.
:16,1285840.
:18,1285840.
:20,1285840.
:22,1285840.
:24,1285840.
:26,1285840.
:28,1285840.
:30,1285840.
:32,1285840.
:34,1285840.
:36,1285840.
:38,1285840.
:40,1285840.
:42,1285840.
:44,1285840.
:46,1285840.
:48,1285840.
:50,1285840.
:52,1285840.
:54,1285840.
:56,1285840.
:58,1285840.
:00,1285840.
:02,1285840.
:04,1285840.
:06,1285840.
:08,1285840.
:10,1285840.
:12,1285840.
:14,1285840.
:16,1285840.

932,462524
923,462524
922,462524
927,462524
930,462524
944 ,462524
957,462524
962,462524
960,462524
955,462524
947,462524
945,462524
946,462524
952,462524
958,462524
959,462524
957,462524
954,462524
957,462524
957,462524
966,462524
974,462524
973,462524
975,462524
974,462524
977,462524
971,462524
976,462524
973,462524
974,462524
983,462524
980,462524
979,462524
978,462524
982,462524
985,462524
984 ,462524
984 ,462524

.261,0.
.266,0.
.266,0.
.268,0.
.285,0.
.290,0.
.290,0.

.298,0.

.303,0.
.311,0.
.301,0.
.301,0.
.310,0.
.313,0.
.316,0.
.311,0.

.289,0.

.284,0.
.290,0.
.296,0.
.288,0.
.294,0.
.286,0.
.282,0.

.296,0.

.298,0.

.291,0.
.291,0.
.289,0.
.300,0.
.311,0.
.319,0.
.297,0.

.296,0.

.279,0.

.281,0.
.289,0.
.282,0.

24,0.
24,0.
24,0.
24,0.
24,0.
24,0.

24,0.
24,0.

24,0.
24,0.
24,0.
24,0.
24,0.
24,0.
24,0.

24,0.
24,0.

24,0.
24,0.
24,0.
24,0.
24,0.
24,0.
24,0.

24,0.
24,0.

24,0.
24,0.
24,0.
24,0.
24,0.
24,0.
24,0.

24,0.
24,0.

24,0.
24,0.
24,0.

34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
34,0.
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File Transfer Using Lynx

The information included in this chapter pertains only to data acquisition programs running in
DOS environment, Allegro CE/DOS, Allegro DOS, and Pro4000 field computers.

Programs FileScout (ProShell) and Lynx

Two programs, ProLink and Lynx, are supplied with the Allegro and Pro4000 system and
can be used to transfer files between the Allegro (or Pro4000) and a desktop Windows
based computer.

The program ProLink is factory installed in the Allegro DOS and Pro4000 ROM (drive
A:). When FileScoutt (type FS to run FileScoutt in Allegro or type PS to run ProShell in
Pro4000) ProLink is automatically initiated.

Lynx runs on computers equipped with Windows 95 or higher. To install Lynx, insert the
Pro4000 Setup disk (Utility disk #1) into drive A: on your computer and run the Setup
program. The Lynx icon will appear on your desktop after installation is complete. When
Lynx is started two Windows Explorer type screens will be displayed. The top screen,
labeled Local, displays the contents of the PC. The bottom screen, labeled Remote,
displays the contents of the Pro4000 assuming a connection is established. Several file
management functions can be performed using Lynx, including File Transfer, renaming
folders, creating new folders or sub-folders, and deleting files.

Establishing Communication

To transfer data to and from a base computer, attach the cable (null modem serial com-
munication cable) between the Pro4000 and the computer COM ports. Run FileScoutt
on Allegro or ProShell on the Pro4000 (type command FS or PS) and Lynx on the PC
computer.

Correct communication ports must be selected on both computers. To set up the serial
port on the PC, from Lynx select the Transfer/Select COM Port menu option. To set
up the communication port on the Allegro or Pro4000, press <F5>(Xfer) from main
screen of ProShell, and then press <F1> to toggle between ports COM1 and COM2.
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Juniper Systems recommends that the Allegro or Pro4000 is in auto baud rate detection
mode (the default setting). In this mode, the field computer tries to establish communi-
cation at 115K baud, and in case communication fails at this rate, it automatically steps

down to the next slowest rate until communication is established.

To start communication click on the Connect button (the green circulating arrows in
the centre tool bar) or select the Transfer/Connect to Remote menu option from Lynx.
When connection is established the contents of the Pro4000 Field Computer will be
displayed in the Lynx bottom Remote view screen.

Transferring Files to the Allegro from the PC

Select the folder in the Remote view screen. Transferred files will be saved in this folder.
In the Local view screen select files to be transferred to the Allegro (or Pro4000).
Click the Down arrow button or select Transfer/Send to Remote from the main menu.

File transfer starts immediately. In cases where the selected file exists in the logger the
program will prompt for permission to overwrite.

Transferring Files from the Allegro to the PC

Select the folder in the Local view screen. Transferred files will be saved in this folder.
In the Remote view screen select files to be transferred to the PC.
Click the Up arrow button or select Transfer/Receive from Remote from the main menu.

File transfer starts immediately. If selected files exist in the selected folder in the PC the
program will prompt for permission to overwrite.

Disconnecting

When the transferring session is finished click the Disconnect button before disconnect-

ing the serial cable. Otherwise, the Esc key must be pressed on the logger to return the

Allegro (or Pro4000) to normal function.

Please refer to Allegro and Pro4000 Field Computer User’s Manuals for more detailed
description of FileScoutt (and ProShell) and Lynx functions.
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Selected NMEA Messages

GGA Data Message

The GGA message contains the GPS position information and it is the most widely used

NMEA data message. This message takes the following form:

$GPGGA ,hhmmss.ss,ddmm.mmmmm,s,dddmm.mmmmm,s,n,qq,pp.p,saaaaa.aa,u,

+xxxx.x,M,sss,aaaa*cc<CR><LF>

Definition of GGA message component:

hhmmss.ss UTC time in hours, minutes, seconds of the GPS position
ddmm.mmmmm Latitude in degrees, minutes, and decimal minutes

S s=N or s=S, for North and South latitude
dddmm.mmmmm Longitude in degrees, minutes, and decimal minutes

s s=E or s=W, for East and West longitude

n Quality indicator,

0 = no position, 1 = raw, no differentially corrected position,
2 = differentially corrected position, 9 = position computed

using almanac information

qq Number of satellites used in position computation
Pp-p HDOP = 0.0 t0 99.9

saaaaa.aa Antenna altitude

u Altitude units, M=meters

+XXXX.X Geoidal separation (requires geoidal height option)
M Geoidal separation units, M = meters

SsS Age of differential corrections in seconds

aaaa Base station identification

*cc Checksum

<CR><LF> Carriage return and Line feed

Appendix D. Selected NMER Mesages

97



GSA Data Message

The GSA message contains active satellites and PDOP value. The GSA message is given
in the following form:

$GPGSA,c1,d1,d2,d3,d4,d5,d6,d7,d8,d9,d10,d11,d12,d13,f1,£2,f3*cc< CR> <LF>

Definition of GSA message components:

cl Mode, M = manual, A = automatic
d1 Mode, 2 = 2D, 3 = 3D
d2-d13 Satellites used in position computation (range 0 to 32)
f1 PDOP (range 0 to 99.9)
2 HDOP (range 0 to 99.9)
f3 VDOP (range 0 to 99.9)
*cc Checksum
<CR><LF> Carriage return and Line Feed
POS Data Message

The POS message contains the GPS position information and PDOP value. The POS
message is given in the following form:

$PASHR,POS,n,qq,hhmmss:ss,ddmm.mmmmm,s,dddmm.mmmmm,s,saaaaa.aa,seeeee,
ttt,ggg,svvv,pp,hh,vv,tt,vvwv*cc<CR> <LF>

Definition of POS message components:
n Quality indicator,

0 = no differentially corrected position,
1 = differentially corrected position

qq Number of satellites used in position computation
hhmmss:ss UTC time in hours, minutes, seconds of the GPS position
ddmm.mmmmm Latitude in degrees, minutes, and decimal minutes

S s=N or s=S, for North and South latitude
dddmm.mmmmm Longitude in degrees, minutes, and decimal minutes

s s=E or s=W, for East and West longitude

saaaaa.aa sensor computed altitude

seeeee reserved
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ttt

ggg
SVVV

pp

hh

\a%

tt

VVVV

*cc
<CR><LF>

LLK Data Message

True track/true course over ground in degree
Speed over ground (knots)

Vertical velocity (decimeters per second)

PDOP - position dilution of precision (00 to 99)
HDOP - horizontal dilution of precision (00 to 99)
VDOP - vertical dilution of precision (00 to 99)
TDOP - time dilution of precision (00 to 99)
firmware version ID

Checksum

Carriage return and Line feed

The LLK (Leica Local Position and GDOP) message provides position in local coordi-
nates in meters and GDOP value. The LLK message is given in the following form:

$GPLLK,hhmmss.ss,ddmmyy,xxxx.xxxx,M,XXXX.XXXX, M,X,X,XX.XX,XXXX.XXXX,M,

*cc<CR><LF>

Definition of LLK message components:

hhmmss.ss
ddmmyy
XXXX.XXXX
M
XXXX.XXXX
M

X

X
XX.XX
XXXX.XXXX

M

*cc
<CR><LF>

UTC time in hours, minutes, seconds of the GPS position
UTC date (day, month, year)

Grid Easting, meters

Meters (fixed text “M”)

Grid Northing, meters

Meters (fixed text “M”)

Quality indicator,

0 = not valid,

1 = GPS Nav Fix (no differentially corrected position),
2 = DGPS Fix (differentially corrected position),

3 = RTK Fix

Number of satellites used in computation,

GDOP

Height, meters

Meters (fixed text “M”)

Checksum

Carriage return and Line feed
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LLQ Data Message

The LLQ (Leica Local Position and Quality) message provides position in local coordi-
nates in meters and position quality in meters. The LLQ message is given in the follow-
ing form:

$GPLLQ,hhmmss.ss,ddmmyy,xxxx.xxxx, M,XXXX.XXXX,M,X,X,XX.XX,XXXX.XXXX,M,
*cc<CR><LF>

Definition of LLK message components:

hhmmss.ss UTC time in hours, minutes, seconds of the GPS position
ddmmyy UTC date (day, month, year)
XXXX.XXXX Grid Easting, meters
M Meters (fixed text “M”)
XXXX.XXXX Grid Northing, meters
M Meters (fixed text “M”)
X Quality indicator,
0 = not valid,

1 = GPS Nav Fix (no differentially corrected position),
2 = DGPS Fix (differentially corrected position),

3 = RTK Fix
X Number of satellites used in computation,
XX.XX Position quality, meters
XXXX.XXXX Height, meters
M Meters (fixed text “M”)
*cc Checksum
<CR><LF> Carriage return and Line feed

GLL Data Message

The GLL message takes the following form:
$GPGLL,ddmm.mmmmm,s,dddmm.mmmmm,s,hhmmss.ss,s*cc<CR><LF>
Definition of GLL message component:

ddmm.mmmmm Latitude in degrees, minutes, and decimal minutes
S s=N or s=S, for North and South latitude
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dddmm.mmmmm
S

hhmmss.ss

S

*ce
<CR><LF>

GGK Data Message

Longitude in degrees, minutes, and decimal minutes
s=E or s=W, for East and West longitude

UTC time in hours, minutes, seconds of the GPS position
Status,

A = valid, V = invalid

Checksum

Carriage return and Line feed

The GGK message contains the GPS position, Time, Date, Position Type, and DOP
information. The GGK is not a standard NMEA data message and it is used in several
Trimble GPS receivers. This message takes the following form:

$PTNL,GGK,hhmmss.ss,ddmmyy,ddmm.mmmmmmmm,s,dddmm.mmmmmmmin,s,
n,qq,p.p,EHT-aa.aaa,M*cc<CR><LF>

Definition of GGK message component:

hhmmss.ss

ddmmyy
ddmm.mmmmmmmim
S
dddmm.mmmmmmm
S

n

qq

p-p
EHT-aa.aaa
M

*cc
<CR><LF>

UTC time in hours, minutes, seconds of the GPS position
Date

Latitude in degrees, minutes, and decimal minutes

s=N or s=S, for North and South latitude

Longitude in degrees, minutes, and decimal minutes

s=E or s=W, for East and West longitude

GPS Quality indicator,

0 = fix not valid or not available,

1 = Autonomous GPS fix, no differentially corrected position,
2 = differential, floating carrier phase integer based solution
(FLOAT),

3 = differential, fixed carrier phase integer-based solution
(FIXED),

4 = differential, code phase only solution (DGPS)

Number of satellites used in fix

DOP of fix

Ellipsoidal height of fix

unit of measure for ellipsoidal height in meters

Checksum

Carriage return and Line feed
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